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Perspective

The bulk of outcome data about BP levels in diabetes is
based on trials in patients with high CV risk (generally
>7-10 years).

Only two prospective trials were powered to address the

qguestion of BP level and effect-on CV outcome in
diabetes(UKPDS and ACCORD)

There are NO powered CKD outcome studies in people
with diabetic nephropathy.

Only one trial tried to assess early intervention on
outcomes and that was very underpowered for CV or
renal outcomes because of funding constraints (ABCD)
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RCTs Designed to Test Glycemic Control on CVD in T2DM

UKPDS (1998)

United Kingdom Prospective Diabetes Study
ACCORD (2008)

Action to Control Cardiovascular-Risk in Diabetes
ADVANCE (2008)

Action in Diabetes and Vascular disease: Preterax
and Diamicron Modified Release Controlled
Evaluation

VADT (2009)
Veterans Affairs Diabetes Trial
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Achieved BPs in Diabetes Qutcome Clinical Trials

Clinical Outcome Trial Achieved Level of Systolic BP
(mmHg)
ACCORD (primary) 119 (intensive); 133(conventional)
UKPDS (primary) 144 (intensive); 154 (conventional)
ACCOMPLISH (secondary) Overall mean 133
INVEST (Secondary) 144 (tight control);149 (conventional)
ONTARGET (secondary) Averaging around 140
VADT (secondary) 127 (intensive);125 (conventional)
ADVANCE (secondary) 137 (in both intensive and

conventional glucose control)
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Summary of Guideline Goal BP and Initial Therapy in
Kidney Disease to Reduce CKD Progression?

Goal BP -
Group (mmHg) Initial Therapy

2014 Expert Panel (2014) <140/90 ACE Inhibitor/ARB
ADA (2015) <140/90 ACE Inhibitor/ARB*
KDIGO/KDOQI (NKF) (2012) <140/90 ACE Inhibitor/ARB
ESH (2007+ 2009) <130/80 ACE Inhibitor/ARB*
KDOQI (NKF) (2004) <130/80 ACE Inhibitor/ARB*
JNC 7 (2003) <130/80 ACE Inhibitor/ARB*
Am. Diabetes Assoc (2003) <130/80 ACE Inhibitor/ARB*
Canadian HTN Soc. (2002) <130/80 ACE Inhibitor/ARB*

Natl. Kidney Foundation (2000) <130/80 ACE Inhibitor*

British HTN Soc. (1999) <140/80 ACE Inhibitor

WHO/ISH (1999) <130/85 ACE Inhibitor

JNC VI (1997) <130/85 ACE Inhibitor
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3 Randomized Trials of BP control on CKD
progression In Non-Diabetic CKD

M

DR

D (Modification of Dietary Protein in Renal Disease)

RE”\I-Q (Romipril Efficacy in Nephropathy)

AAS K (Africon American Study of Kidney Disease)
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Mean arterial pressure in each study arm of REIN-2
Ruggenenti P, et.al. Lancet 365 (9463):939-946, 2005.
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Proportion of patients with end-stage
renal disease in each study arm REIN-2
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Conventional 168 158 121 84 Sq 50 34 24 13 2
control
intensified 167 155 126 88 cq9 51 43 3% 17 0
control
s, Ruggenenti P, et.al. Lancet 365 (9463):939-946, 2005.
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Composite Clinical Events: Declining GFR Event,
ESRD or Death by BP Godl

401 — Low (Achieved: 127/77)
35| — Usual BP ((Achieved: 140/85)
30 1 Low vs. Usual:

RR=2%, (p=0.89)

25
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10 1

% with Events

0 6 12 18 24 30 36 42 48 54 60
Follow-Up Time (Months)
Wright JT Jr, et.al. JAMA, 2002

RR=Risk Reduction



There are No randomized trials
of BP goal among those with
diabetic kidney disease

fé— » f:’\(‘fe
",‘ﬁ!g;@‘ro KDIGO Diabetes Conference | February 5-8, 2015 | Vancouver, Canada
c‘o;‘gof“(p




Data from the ADVANCE trial

Zoungas S, et.al. Diabetes Care 2009,;32 (11):2068-2074

Glucose-lowering arm

Blood pressure-lowering arm

Relative risk Relative risk
Favors | Favors : Favors Favors 4
Per-Ind | Placebo r&ds‘f,ztg% Intensive | Standard r&%%ecbglr;
All renal events
Overall = 21% (14 to 26) Overall = 9% (2to 16)
Standard - 24% (15 to 31) Placebo - 12% (310 21)
Intensive —-— 17% (8 to 26) Per-Ind —— 5% (-6 to 15)
New or worsening nephropathy
Overall —_— 18% (-1 to 32) Overali — 19% (2 to 34)
Standard e 18% (-71o 37) Placebo S S 20% (-4 to 39)
Intensive - 17% (12 10.38) Per-Ind - 18% (-9 to 39)
New-onset microalbuminuria
Overall B 20% (13 to 26) Overall = 6% (-1 to 14)
Standard —— 23% (14 to 32) Placebo — 10% (0 to 20)
Intensive e B 16% (6 to 25) Per-Ind - 2% (-11 to 15)
New-onset macroalbuminuria
Overall ——— 31% (13 to 45) Overall ——— 31% (12 to 45)
Standard - 24% (-4 to 44) Placebo o 23% (-4 to 43)
Intensive *—s——F— 41% (14to 59) Per-Ind - 40% (13 to 59)
I 1 I 1
0.5 1.0 12 0.5 1.0 1.2
e o, Hazard ratio (95% CI) Hazard ratio (95% CI)
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Data from the ADVANCE trial (6 Year Post hoc follow-up)

The mean between-group difference in BP during the
randomized ADVANCE trial (5.6/2.2 mm Hg, P<0.001)

No longer evident 6 months after/the end of that part
of the trial.

BPs recorded at the time of the final randomized visit
for the patients in the glucose-control comparison (6
months after the last visit for the BP control
comparison)

137/74 mm Hg in the perindopril-indapamide group
and 136/74 mm Hg in the placebo

Zoungas S et.al. N Engl J Med 2014:371;15
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Only BP Randomized Trial in Type 2 Diabetes

A Primary Outcome B Nonfatal Stroke
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Intensive 2362 2273 2182 2117 1770 1080 298 175 80 Intensive 2362 2291°2223 21741841 1128313 186 88
Standard 2371 2274 2196 21201793 1127 358 195 108 Standard 23712287 2235 2186 1879 1196 382" 215 114
C Nonfatal Myocardial Infarction D' Death from Cardiovascular Disease
10+ % 103 02
£ 038 Standard € 08
& Bl z o Standard
£ 064 Intensive = 0.6+ TG i
i O‘C 1 I LR B | | S | z O’C I I | B N B | J L !
S oa- 0123456738 S ou 0123456738
£ %Y p=02s £ % p=om4
Q. Q.
o o
a 024 a 0.2+
ot~ —i—
0.0 T T T T T T T T 0.0 I I T T T T T T
o 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Years Years
No. at Risk No. at Risk
Intensive 2362 2278 2190 2133 1787 1087 299 177 82 Intensive 2362 2304 2252 2201 1870 1143 317 188 91
Standard 2371 2278 2208 2141 1818 1145 365 201 112 Standard 2371 2313 2268 2218 1922 1220 393 221 118
P Cushman W et.al. N Engl J Med 2010:362;1575
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Event rates (per 1000 patient years) for CV outcomes in ACCOMPLISH
categorized according to their achieved systolic blood pressures.

Achieved Systolic Blood Pressure (mmHg) Achieved Systolic Blood Pressure (mmHg)
110to <120 120to <130 130to <140 >140 110to <120 120to <130 130to <140 >140
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Relationship Between Achieved BP and Decline in
Kidney Function from Primary Renal Endpoint Trials

Systolic Blood Pressure (mm Hg)

Nondiabetes 120 130 140 150 160 170 180

MDRD. N Engl J Med. 1993
AIPRI. N Engl J Med. 1996 0 . . - - - .
REIN. Lancet. 1997 .

AASK. JAMA. 2002 % 0 diabetic nonproteinuric

Hou FF, et al. N Engl J Med. 2006 =2, 1 o)
Parsa A et.al. NEJM 2013 a 4

B diabetic proteinuric

Diabetes

Captopril Trial. N Engl J Med.
1993

Hannadouche T, et al. BMJ. 1994
Bakris G, et al. Kidney Int. 1996
Bakris G, et al. Hypertension.
1997

IDNT. NEJM. 2001

RENAAL. NEJM. 2001

ABCD. Diabetes Care (Suppl).
2000
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Rates of end-stage renal disease per 1000 person-years

Data from KEEP

A Mean follow-up 2.8 years 8 0
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Blood Pressure and Mortality in U.S. Veterans With
Chronic Kidney Disease: A Cohort Study

Kovesdy C et.al. Ann Intern Med. 2013;159(4):233-242.
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IS A LOWER BP'BETTER IN DKD ?

Yes-to a point below 140
mmHg and above 60 mmHg
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