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Low and very low protein diet in non-diabetic kidney di

Figure |. Funnel plot of comparison: | Low protein versus higher protein diets, outcome: |.| Renal death.
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Low protein diet in diabetic kidney disease

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kovya, 2009 -21.4228 36 -203 20 36 T1% -1.10[-9.04, 6.24] .
Velaguez, 2008
normoalbuminuria -1.3 5.1 9 -29 35 10 97% 1.60[-2.38. 5.58) ™
microalbuminuria €5 9 10 -7.3 53 12 8.1% 13.80(7.47. 20.13] T
macroalbuminuria 17.9 141 10 -93 7.5 9 58% 27.20[17.18, 37.22] -
Dussaol, 2005 1 22 -3 13 23 T4% -2.00[-9.46, 5.46] i I
Meloni, 2004 5.8 15 40 -6 1.3 40 MO0%  0.20[-0.42.0.82) T
Hanasen, 2002 -38 32 3% -39 39 38 10.8% 0.10[-1.50.1.7Q) ¥
Pijls, 2002 -6 29 63 149327 68 55% 3.30[-7.27,13.87) B
Raal, 1994 I B5 M -2 64 11 87% 11.00[561, 16.39] _"_
Dullart, 1993 18122 14 10 6 16 7.6% -B.00[-15.03, -0.97) -
Zeller, 1991 -11.8 45 20 -26 57 13 99% 14.20[10.71. 17.69] -
Brouhard, 1990 28 10 & -25194 7 3.4% -3.00[-18.95, 12.95) -1
Ciavarella, 1990 15146 7 -1 62 9 50% 26.00[14.45 37.55) B
Total {95% CI) Jog 36 100.0%  5.82[2.30, 9.33]) ‘.’
Heterogeneity: Tau® = 29.24; Chi* = 143.11, df = 12 (P < 0.00001); I = 92% 3010 0 10 20
Test for overall effect: £ = 3.24 (P =0.001) Favours control  Favours experimental

Figure 2 Effects of low-protein diet on glomerular filtration rate.

Nezu U, Kamiyama H, Kondo Y, ef al. BMJ Open 2013;3:e002934.




MDRD study
Study 1.

1585 ADGFR 25-55ml/1.73m2MDE

Usual-protein diet
1.3g/kg/day

Low-protein diet
0.6g/kg/day

Usual BP (MAP
107)

Low BP (MAP 92)

Study 2.

2225 ADGFR 13-24ml/min/1.73m2MDE

Low-protein diet
0.6g/kg/day

Very-low-protein diet
0.3g/kg/day

Usual BP (MAP 107)
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MDRD study
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MDRD study
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MDRD study, Long-term Follow-up
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MDRD study, Long-term Follow-up

Cumulative Probability of Kidney Failure (%)
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KDIGO guideline 2012

» 3.1.13: We suggest lowering protein intake to 0.8 g/kg/
adults with diabetes (2C) or without diabetes (2B) and G
<30ml/min/ 1.73 m2 (GFR categories G4-G5), with approp
education.




N e ph S ® Chronic Kidney

Disease and Progression

Volume 10 ¢ Number 5 ¢ September 2011

Interventions to Slow CKD Progression

Nephrology Self-Assessment Program

Low Protein Diet.

1§

These studies show little evidence for renopro-
tection from dietary protein restriction. A very low

protein intake {tﬂrgg 0.28 g/kg/d with actual 0.48

g/kg/d) supplemented with essential ketoacids and
amino acids does not reduce the progression of renal
disease 1n those with non-diabetic severe CKD: fur-
ther, this diet may increase death. o




Low protein diet vs normal protein diet (>0.8g/kg/day)

Relative Risk No. of participants | Certainty of the evidence

Death 0.77 (0.51-1.18) 1680 Moderate
ESRD 1.05 (0.73-1.53) 1814 Low
Change in GFR Mean difference 0.18 (-0.75-0.38) 1680 Very Low

Very low protein diet (0.3-0.4g/kg/day) vs low (0.5-0.6g/kg/day) or normal protein diet

Relative Risk No. of participants | Certainty of the evidence

Death 1.26 (0.62-2.54) Moderate
ESRD 0.64 (0.49-0.85) 1010 Moderate
Change in GFR Mean difference 0.12 (-0.27-0.52) 456 Low

Cochrane Review 201
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ACCORD

» RCT (open label), n=4,733

» Type 2 DM, age> 40 with CV diseases, age>55 with CV risk
factors

» baseline eGFR 91, urinary albumin 14 mg/gCre
» Intervention: intensive therapy (SBP<120)
» Control: standard therapy (SBP<140)
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Figure 2. Kaplan—Meier Analyses of Selected Outcomes.

Shown are the proportions of patients with events for the primary composite outcome (Panel A) and for the individual components
of the primary outcome (Panels B, C, and D). The insets show close-up versions of the graphs in each panel.




AASK

» RCT (open label), n=1,094

» African American, Age 18-70, GFR 20-65, non-DM
baseline eGFR 45, urinary alb: 80 mg/gCre

» Intervention: intensive therapy (SBP<120)

» Control: standard therapy (SBP<140)
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SPRINT

» RCT (open label), n=9,361

» Age>50 with CV risk factors (CKD £930%), non-DM
baseline eGFR 71, urinary alb: 40 mg/gCre

» Intervention: intensive therapy (SBP<120)

» Control: standard therapy (SBP<140)
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SPRINT

Primary outcome; doubling of creatinine, ESRD or death

A Primary Qutcome B Death from Any Cause
1.0+ 0.10- Hazard ratio with intensive treatment, 1.0+ 0.10 Hazard ratio with intensive treatment,
0.75 [95% Cl, 0.64-0.89) 0.73 [(95% CI, 0.60-0.90)
.08+ .08
- 0.8 Standard treatment 0.8+
E 0.06 -E 0.06-
o o Standard treatment
069 - i T 0.6+ 0.04
E 0.04 Intensive treatment s 02—
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2 0.4 2 04
E E
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0.2 LH] 1 2 3 4 5 0.7 0 1 2 3 4 5
U-ﬂ'—'__=_l-—_—7-ﬂ=l__ T | 0.0+ T T T 1
] 1 2 3 4 5 0 1 2 3 4 5
Years Years
Mo. at Risk MNo. at Risk
Standard treatment 4683 4437 4228 2829 721 Standard treatment 4683 45238 4383 2998 784
Intensive treatment 4678 4436 4256 2900 774 Intensive treatment 4678 4516 A350 3016
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SPRINT

P Value for
Subgroup Intensive Treatment Standard Treatment Hazard Ratio (95% Cl) Interaction
no. of patients with primary outcome/total no. (%)
Overall 2434678 (5.2) 319/4683 (6.8) B 0.75 (0.64—0.89)
Previous CKD : 0.36
No 135/3348 (4.0) 193/3367 (5.7) B 0.70 (0.56-0.87)
Yes 108/1330 (8.1) 126/1316 (9.6) 1N 0.82 (0.63-1.07)

\
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CRIC

» Observational study, CKD , n=3,708, £J3453/H'DM

» Age 21-44, eGFR 20-70 or age 45-64, eGFR 20-60, age 65-
74, eGFR 20-50

» Exposure: SBP
» Outcome: ESRD, halving of eGFR
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SHARP RCT (double CKD 3-5 Simvastatin  placebo T BEERU
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| Study design | Participants | Intervention | Control _|Outcome __
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XA
Relative Risk

Death 0.86 (0.73-1.02)
CV events 0.68 (0.58-0.79)
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» RTFHEACKD n=6,247
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SHARP: %% &

Eze+Sim Control
IR #EHA M E (mmHg) 139(22) 139(22)
iR EA M [ (mmHQ) 79(13) 79(13)
BwaLXTFO—) 189 (46) 190 (45)
(mg/dL)

LDL (mg/dL) 107(34) 108(34)




Proportion suffering event (%)

25 -

20 -

SHARP: DIIERA N2 k

Risk ratio 0.83 (0.74 — 0.94)
Log rank P=0.0022
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SHARP
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CrCi Control Pravastati
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50-75 28.1 19.5

<50 20.6 24.8

CARE, Ann Intern Med 20
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ADVANCE-ON

Table 1—Comparison of NNT over 5 years and 9.9 years to prevent one ESKD event overall
5-Year follow-up period 9.9-Year follow-up period

Annual event rate Annual event rate

MNNT to prevent NNT to prevent
Population and Participants, Standard, Intensive, one ESKD event Participants, Standard, Intensive, one ESKD over
subgroup N (%) % % over 5 years N (%) % % 9.9 years
QOverall 11,140 (100) 0.075 0.026 410 11,140 (100) 0.112 0.061 194

No CKD 5,935 (53.3) 0.014 0.007 2,839 5,935 (53.3) 0.046 0.008 259

CKD stages 1 and 2 2,404 (21.6) 0.106 0.035 283 2,404 (21.6) 0.14 0.048 109

CKD stage =3 2,256 (20.3) 0.129 0.039 220 2,256 (20.3) 0.232 0.207 393

Diabetes Care 2016;39:694-700



ADVANCE-ON

Intensive Standard Favors | Favors
Intensive | Standard Hazard Ratio (95% CI) P-value

In-trial period

ESKD 7 20 - 035  (0.15-083) 0.02

Renal Death 17 20 = 085  (045-162) 062

ESKD or Renal Death 23 36 —— 0.64 (0.38-1.08) 009
Post-trial period

ESKD 2 33 L 065  (038-1.11) 0.11

Renal Death 31 a3 —— 0.91 (0.56 - 1.49) 0.71

ESKD or Renal Death 51 60 —— 083 (057-120) 031
Overall trial period

ESKD 29 53 —— 054 (034-085) <01

Renal Death 48 53 —— 089  (080-131) 056

ESKD or Renal Death 73 95 = 2 075  (056-102) 007

18 1
Hazard Ratio

‘ Diabetes Care 2016:39:694-700



ADVANCE-ON

Favors | Favors
ESKD  Population ntensive | Standard Hazardratio ~ 95% Cl P-value
CKD stage 0.04
No CKD 14 593 ——%—— 0.16 (0.04-0.73)
CKD stage 1/2 19 2404 — 0.34 (0.12-0.95)
CKD=3 39 2256 =g 0.89 (0.47 - 1.67)

Diabetes Care 2016;39:694-700



ADVANCE-ON

Intensive Standard Favors | Favars Hazard ratio
(n=E571) (n=5E5ED) Initemalve (5% Cl) peeEfue

Alcause death

No CKD 485 15,57% 434 14,72% —t— 1,05 (0,92, 1,20) 0.268

CKD stage 1/2 256 21.30% 278 23.13% — 0.89 (0.75, 1.05)

CKD 2 3 339 30.73% 345 29,92% 1.02 (0.88. 1.18)

Cverall 1138 20.45% 1126 20,22% I 1.00 (0,92, 1.08)
Cardiovascular dealh

No CKD 176 5.89% 178 6.04% —_— 0.97 (0.79, 1.19) 0.418

CKD stags 112 122 10.15% 139 11.56% — 0.85 (0,67, 1.08)

CKD 23 164 13,96% 151 13.10% —j— 1.06 (0,84, 1.32)

Cwerall 400 BEO% 495 #8,04%, e 0,87 (0,86, 1,10)
Macrovascular evants

No CKD 475 15,91% 456 15,80% 0.99 (0.88, 1.13) 0,938

CKD stage 1/2 271 22.55% 273 22.71% 0.97 (0.82, 1.15)

CKD2 3 275 24.93% 279 24.20% 1.01 {0.86, 1.20)

Overall 1089 19,55% 1077 19.34% 1.00 (0,92, 1.08)
AR

No GKD 168 5.63% 156 5.29% — 1.05 (0.85, 1.31) 0.385

CKD stage 1/2 91 7.57% 76 B.32% _.’__._ 1.17 (0.86, 1.59)

CKD 23 B2 7.43% 96 B.33% —_— 0.87 (0.65, 1.17)

Crvarall I68 6.61% 354 6.36% - 1.02 (0.89, 1.18)
Al Stroka

No CKD 222 7,43% 225 7,63% 0,96 (0,80, 1,16) 0,813

CKD stage 1/2 132 10.98% 126 10.48% :-_L 1.01 (0.79, 1.29)

CKD =23 112 10.15% 109 9.45% —fo— 107 (0.82, 1.39)

Gveral 491 8,81% 477 B5T% + 1.01 (0.89, 1.15)

142 1 Fi

Hazard

ratio

Diabetes Care 2016,;39:694-700




ACCORD, NEJM 2011

> WREBE : 40-70mDtype 2 DMEE, LIMERAIAR> bD
B EH DVNIDMERAIARY DU X TR FH D

» Intensive glycemic control: HbA1c<6.0%
» Standard glycemic control: HbA1c 7.0-7.9%

» Composite CV events (non-fatal MI, non-fatal stroke, CV
death)(CZE(F7IRULVHY. 2FETHlintensive group TE Mo 1z,
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ACCORD, CKD subgroup analysis

_ Oveall (N=10,142) No CKD (N=6506) With CKD (N 3636)

Sex (female)

BMI

Cre (mg/dL)
UACR (mg/g)

<30
30-300
>300

No CKD

CKD stage 1
CKD stage 2
CKD stage 3

Insulin

Metformin
SU

62.2 (6.8)
3904 (38.5)
32.2 (5.5)
0.9 (0.2)

61.7 (6.5)
2577 (39.5)
32.1 (5.4)
0.9 (0.2)

6506 (100)
0
0

6506 (100)
0
0
0

2005(30.8)
3982 (61.2)
3330 (51.2)

63.3 (
1327b(3.5)
32.5 (5.6)
1.0 (0.3)

464 (12.8)
2492 (68.8)
668 (18.4)

0

1449 (39.9)
136 (37.6)
821 (22.6)

1540 (42.4)
2088 (57.4)
1757 (48.3)

_ Kidney International (2015) 87, 649-659



ACCORD, CKD subgroup analysis

Standard glycemia Intensive glycemia Hazard ratio Intensive to standard hazard ratio

Rate/year [N=1535) Bate/yaas {N=1800) (95% CI)
Primary cutcome 3.43% 3.00% 0.87 (0.73, 1.03) —=
Secondary outcomes
Nonfatal MI 2.07% . 1.54% 0.74 {0.59, 0.93) s
Any stroke 0.73% 0.56% 0.77 (0.53, 1.13} ——
Nonfatal stroke 0.65% 0.51% 0.80 (0.54, 1.18) —
Death any cause 1.84% 2.43% 1.31 (1.07, 1.60) —
CVD death 0.86% 1.25% 1.41 (1.05, 1.89) ——
PO/Rev/NonfatalCHF 7.79% 7.37% 0.94 (0.84, 1.06) —-
Major coronary 3.67% 3.27% 0.88 (0.75, 1.04} —t
Any CHF ..: 1.72% 1.67% 0.97 {0.77,1.23) —-]—

05 1 2 4 Kidney International (2015) 87, 649-659
Intensive better  Standard better




ACCORD, CKD subgroup analysis

Table 3 | Hypoglycemic episodes requiring assistance with
intensive versus standard glycemic therapy in patients with
and without CKD

CKD at baseline Glycemia arm Events Percent Annual incidence

Overall percent and annual incidence of hypoglycemia requiring

assistance
Non-CKD - Standard 172 5.2 1.1
Non-CKD Intensive 500 15.3 3.5
CKD Standard 165 a.1 2.0
CKD - Intensive 398 21.5 5.3

Pre-transition percent and annual incidence of hypoglycemia requiring

assistance
Non-CKD Standard 145 4.4 1.2 -
Non-CKD Intensive 474 14.5 4.2
CKD Standard 129 7.1 2.0
CKD Intensive 375 20.2 6.1

Kidney International (2015] 87, 649-659
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