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Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment
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Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o (TR 2244 FHbA1C 6.5-8% (1C), .
- For patients with T2D, CKD, and an eGFR >30: metformi ;xﬁﬁ& N

- For not achieved glycemic control or intolerant: long-act 7¥;§H%EIB§ t
o [ EX: RAS blockage (1B) for diabetes, hypertension, and a A A 1!
o 4 EAUAE: FFS (1D) o MEBI(RE T 30mins A s il _
o ZEHTEY: self-management educational program (1C) ’Qﬁ;ﬁﬁfﬁ;ﬁgg ’
it (recommend)~ B] DLE % grade 104K {EE] HE Ry EE !

REHEER: <0.8g/kg (2C) ; {KENEXE: < 28 (2C)
eTeam-based, integrated care (2B)



Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o [T $25E1FHbALC 6.5-8% (1C),

- For patients with T2D, CKD, and an eGFR >30: metformin (1B), SGLT2i (1A).
- For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
o [[TEX: RAS blockage (1B) for diabetes, hypertension, and albuminuria

o AL EAURE: FFY (1D) - 2 Ef(HEH 71 2X30minsL_-AYiEHf) (1D)

o =B self-management educational program (1C)

Al 4 EE (recommend)~ i) DLl Zgrade 11YZE4K

«[KEEH'EENR: <0.8g/kg (2C) ; {RINERE: < 2g (2C)
eTeam-based, integrated care (2B)



. PRI BESHR | RAREEAE | EABR
« Recommendation 2.2.1  We recommend an individualized HbA1c target ranging from <6.5% to <8.0% in patients
with diabetes and CKD not treated with dialysis (Figure 3) (1C). IETE R M 55 AT R A sl AT z“i )
FEHROBE LR B R = i B
1k -
<6.5% HbATc <8.0% Mgl B R ARMLEE 7% >
CKD G1 Severity of CKD CKD G5 BUR < 7R3 AR MR —
Absent/minor Macrovascular complications Present/severe IRBIE RS BRI E S0
Few Comorbidities Many if ~ HEiER - EIMFEREAE
Long Life expectancy Short j] nTE{EIJEJ" ’”Z B ffﬁ °
Present Hypoglycemia awareness Impaired ﬁg’(bﬂjlﬁﬁ %Tﬁﬁﬁr I]Ulﬁr EF! EF' 75 176
Available Resources for hypoglycemia management Scarce £H7 EE&F%H{F_‘ = A=
Low Propensity of treatment to cause hypoglycemia High {E BE A B Thae A 40 H‘FT_;? 9.
Figure 9| Factors guiding decisions on individual HbA1c targets. CKD, chronic kidney disease; G1, estimated glomerular filtration rate {E'E’j gjjl’ 2k
(eGFR) =90 ml/min per 1.73 m?% G5, eGFR <15 ml/min per 1.73 m% HbA1c, glycated hemoglobin.

v" Intensive sugar control are associated with the reduced risk of microvascular
and possibly macrovascular complications but also higher risk of hypoglycemia...

v Higher HbA1lc target (e.g., < 7.5% or < 8%) may be selected for patients at higher
risk for hypoglycemia (e.g., those with low GFR and/or treated with drugs
associated with hypoglycemia such as insulin or sulfonylureas).



Avoid hypoglycemia:
GLP1 RA, DPP4i, TZD, AGi.

Figure 6| Patient factors influencing the selection of glucose-lowering drugs other than sodium-glucose cotransporter-2 inhibitors
and metfarmin in type 2 diabetes and chronic Kidney disease. AGI, alpha-glucosidase inhibitor; ASCVD, atheroscleratic cardiovascular
disease; DPP4, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP1RA, glucagon-like peptide-1 receptor agonist;
5U, sulfonylures; TZD, thiazolidinedione.



Recommendation 4.1.1: We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?

with metformin (7B).

Recommendation 4.2.1: We recommend treating patients with T2D, CKD, and an eGFR 230 ml/min per 1.73 m?
with an SGLT2i (1A).

5 Lifestyle therapy Phy:ll;:tarlitaiitrl‘wty

Weight loss

|

g Metformin SGLT2 inhibitor
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=% R ] - - [=] ey A o .
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- Guidel by patient preferences,
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udes patients with eGFR

? .
o L) Addg"ér}al drlug th(.erapy as I < 30 ml/min per 1.73 m? or
®f neededlorglycemic contro Sulfonylurea TZD treated with dialysis

Alpha-glucosdase nhipitor 1541

DPP-4 inhibitor  Insulin
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| CREDENCE DAPA-CKD

Drug

Participants
eGFR/UACR criteria
Mean eGFR

Follow up

Primary outcome

Results

CV benefits

Canagliflozin 100mg
4401, 50% CVD
30-90/UACR 300-5000
56

2.6

Composite kidney
outcome

HR 0.70 (95%Cl 0.59-0.82)
ESRD 4, 32%

3P MACE: HR 0.80
(95%Cl 0.67-0.95)

Dapagliflozin 10mg
4304, 37.4% CVD
25-75/UACR 200-5000
43

2.4

Composite kidney
outcome

HR 0.61 (95%Cl 0.45-0.73)
ESRD |, 36%

All cause death: HR 0.69
(95%Cl 0.53-0.88)



Quality of evidence of SGLT2i in DKD patients: High(A) !!!

1. Risk of bias: low; 2. Consistency: moderate to high; 3. Indirectness:
low; 4. Precision: good (narrow Cl); 5. Publication bias: low;

Recommendation 1.3.1: We recommend treating patients with T2D, CKD, and an eGFR =20 ml/min
per 1.73 m’ with an SGLT2i (1A).

2022 KDIGO guideline (draft): EMPEROR-Reduced eGFR > 20.
...benefits and harms of SGLT2i have been apparent across subgroups
defined by eGFR...



B Renal-Specific Composite Qutcome Type 2 diabetes
204

Hazard ratio, 0.56 (35% CI, 0.45-0.68) Yes 152/1455 229/1451 —a— E 0.64 (0.52-0.79)
L LR No 45/697 83/701 —_— 0.50 (0.35-0.72)
_ . Placebo Estimated GFR '
% jg‘ , <45 ml/min/1.73 m? 152/1272 217/1250 ——— 0.63 (0.51-0.78)
H 60_ Ly =45 ml/min/1.73 m? 45/880 95/902 —_— 0.49 (0.34-0.69)
I ol '
g ol 4 Urinary albumin-to-creatinine ratio :
P . <1000 44/1104 84/1121 —_— 0.54 (0.37-0.77)
£ o] 0 4 & 12 16 m 4 m B» >1000 153/1048 228/1031 ——— 0.62 (0.50-0.76)
E .l Systolic blood pressure E
TS _’;,—f—” <130 mm Hg 46/793 96/749 — ' 0.44 (0.31-0.63)
" N
o —_— >130 mm Hg 151/1359 216/1403 ——— 0.68 (0.56-0.84)
o 4 & 12 1§ 20 24 1 32 ' U '
0.1 0.5 1.0 2.0
Maonths since Randomization - .
No. at Risk Dapagliflozin Better Placebo Better
Placebe 2152 1993 1936 1858 1791 1664 1232 774 270
Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309
Py —— N EnglJ Med. 2020 Oct 8;383(15):1436-1446.
124

Hazard ratio, 0.6% (35% CI, 0.53-0.88)
1004 1o P-0.004

Placeba

o] o - DAPA-CKD: SGLT2 inhibitors fECKDJE 2 » A7 G FEFER
B B W%ﬁw@wiﬁﬁ%ﬁ@@kﬁﬁg » B ] DR IR T e f
o A FHAE3EY o B EEAE o BAGEIWER RGN -

Cumulative Incidence [36)
k3
L
L
1

10+
o L T T T 1 T — T 1
o 4 8 12 16 20 24 28 32
Maonths since Randomization
No. at Risk
Placebo 2152 2035 2018 1993 1972 1902 1507 1009 379

Dapagliflozin 2152 2039 2029 2017 1998 1925 1531 1028 398




Recommendation 4.3.1: In patients with T2D and CKD Long acting GLP-1 RA included liraglutide (once

who have not achieved individualized glycemic tar- . .
gets despite use of metformin and SGLT2i treatment, daily), and exenatide once weekly (ow),

or who are unable to use those medications, we dulaglutide and semaglutide.
recommend a long-acting GLP-1 RA (1B).

Baseline eGFR, mL/min per m’ 072
<60 771/5341 (14%) 865/5432 (16%) —— 0-88 (0-76-1.03)
=60 1576/17 653 (9%) 1773/17598 (10%) —— 0-85 (0-76-0-96)
I 1

0-5 1 1.5
«— —>
Lancet Diabetes Endocrinol. 2019 Oct;7(10):776-785. FavoursGLP-1  Favours

receptor agonist  placebo

v’ Benefit in reduction 3P-MACE by 12% (HR 0-88, 95% C| 0-82—0-94) and broad
composite kidney outcome (development of new-onset macroalbuminuria, decline in
estimated glomerular filtration rate [or increase in creatinine], progression to end-
stage kidney disease, or death attributable to kidney causes) by 17% (0-83, 0-78-0-89).

v Consistent benefit in eGFR <60 (Trulicity: eGFR >15, others: eGFR >30).



v AWARD 7: stage 3-4 T2D for 52

2_ | D:;aﬂ:tide weeks, better eGFR preservation,
' ‘ 075 mg less hypoglycemia, same sugar
3 Baraine lowering effect as insulin. REWIND: in
g 1T EEE T R post hoc exploratory analyses, eGFR
: : ifhay 81 I decline thresholds of 40% and 50%
g l L ‘ [ significantly reduced by 30% and 46%.
7 st | pro02a1 ‘
5 | o v FLOW trial is pending (Semaglutide
-5 f

AND primary kidney disease
outcome trial).

26 weeks 52 weeks

Number of patients
Endpoint 163 169 176 157 160 164
Baseline 192 190 194 192 190 194



) _ ADA guideline
For patients with CKD (e.g., eGFR

<60 mL/min/1.73 m?) without
albuminuria, recommend the
following to decrease cardiovascular

02

risk
GLP-1 SGLT2i
RA with with
proven proven
CVD CVD
benefit’ benefit!

—3

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA and vice versa

proven proven
CVD CvD If A1C above target, for patients on
benefit' benefit'” SGLT2i, consider incorporating a

GLP-1 RA and vice versa




Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o [T $25E1FHbALC 6.5-8% (1C),

- For patients with T2D, CKD, and an eGFR >30: metformin (1B), SGLT2i (1A).
- For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
o [[TBX: RAS blockage (1B) for diabetes, hypertension, and albuminuria

o AL JETURE: A (1D) - ZEE)(FE 112K30mins DL _FHYZEH]) (1D)

o =B self-management educational program (1C)

Al 4 EE (recommend)~ i) DLl Zgrade 11YZE4K

«[KEH'EHENE: <0.8g/kg (2C) 5 {EKFHEXE: < 28 (2C)
eTeam-based, integrated care (2B)



Blood pressure in CKD 2021

+ Recommendation 3.1.1  We suggest that adults with high BP and CKD be treated with a target systolic blood pressure
(SBP) of <120 mm Hg, when tolerated, using standardized office BP measurement (28).

SPIRINT D BB

TR B AR

primary outcome F.Death
Systolic Blood Pressure Intervention Trial
A Primary Outcome B Death from Any Cause
1.0+ 0.10- Hazard ratio with intensive treatment, 1.0 0.107 Hazard ratio with intensive treatment,
- 0.75 (95% Cl, 0.64-0.89) 0.73 (95% Cl, 0.60-0.90)
= .08 0.08+
% NIH support - 0.8 Standard treatment v 0.8+
1 0.06 0.06-
9361 % ,%\ % 5 0.6 5 0.6 Standard treatment
f, 0.04+ Intensive treatment f ! 0.04-
2 £
= g4 0.02 T 04 0.02 Intensive treatment
§ 0.00 T T T T T g 0.00- T T T T 1
024 0 1 2 3 4 5 Y o2 0 1 2 3 4 5
oc T T T T 1 Oc T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5
Years Years
No. at Risk No. at Risk
Standard treatment 4683 4437 4228 2829 721 Standard treatment 4683 4528 4383 2998 789
Intensive treatment 4678 4436 4256 2900 779 Intensive treatment 4678 4516 4390 3016 807




Major Inclusion Criteria

* At least 50 years old

* Systolic blood pressure
— SBP: 130 — 180 mm Hg on 0 or 1 medication
— SBP: 130 — 170 mm Hg on up to 2 medications
— SBP: 130 — 160 mm Hg on up to 3 medications
— SBP: 130 — 150 mm Hg on up to 4 medications

* Risk (one or more of the following)
— Presence of clinical or subclinical CVD (not stroke)

— Chronic Kidney Disease (CKD), defined as eGFR 20 - 59
ml/min/1.73m’
— Framingham Risk Score for 10-year CVD risk 2 15%
— Not needed if eligible based on preexisting CVD or CKD
— Age 2 75 years

JEFH FETLTE:

Major Exclusion Criteria

* Stroke

* Diabetes

* Congestive heart failure (symptoms or EF < 35%)
* Proteinuria >1g/d

* CKD with eGFR < 20 mL/min/1.73m? (MDRD)

* Risk of non-adherence

Orthostatic hypotension
(one min standing SBP < 110mmHg

1. AOBP (automated office BP) # office blood pressure (ZfE4716/7 mmHg);

2. JERRIRIFRR AR



v’ Intensive BP lowering resulted in

( standard: -0.32 ml/min/per year ] significantly increased risk of incident CKD,
b defined as eGFR decline < 30% to eGFR < 60
47.9 mlinmr; \Hﬁw ml/min per 1.73 m 2 in SPRINT (absolute
N ﬂKTt‘!:r;?,MZJ risk difference, 2.5%; 95% Cl,1.8% to 3.2%)
| +%++$ and to a greater degree in the ACCORD trial
| (KR PR Ip s EAVBHST) (absolute risk
[ Intensive: -0.47 mi/min/per year | difference, 5.9%; 95% Cl, 4.3% to 7.5%).

FEFA EFR 2L R B ERIMmER - A O E SRR M E i © (EARAYIL
Bx: H@%ﬁi‘)ﬁ/u@% B!

Office blood pressure: CKD < 140/90mmHg, CKD with proteinuria < 130/80mmHg, DM

< 130/80 mmHg. 2017 F- =& = [ EA¥5 5. Acta Cardiol Sin 2017;33:213




Doubling of serum creatinine, ESKD, or d¢ th

RENAAL IDNT
] - !.
S0+ Irbasartan |
h w=== Amilodipine . [
h e e Placabo :_1--:"-.
40+ el
0.5+ -
304 0.4+ o /’_
] 0.3 {f
20+ ’ .
b 0.24 f/
10- Risk re-::lur:ticm o Risk redur,tm
1 FP=0.02 ' P=0.02
0+ T d T T T T 1 0.0 — -| T T T T T T T T
1] 12 24 36 48 0 L5 12 18 24 30 36 42 48 54
Maonths of Study Months of Follow-up
Brenner B, et ol & Ersgl P Mg, 2001; 3450 12): 861-860 Lewis E1. ot al. N Eng FMed, 2001 345( 12) 551 -B60

Cr1.9, ACR 1200 Cr 1.6, ACR 1900

i Flosartan or irbesartan{f-DM nephropathyJ £ 1]
DL DA A% 22 (1JESKD, doubling of serum Cr...



Initiate ACEi or ARB

L

I-Iypeﬂulemm

PP (not graded) PP (not graded)

Figure 5| Strength of recommendation for use of RASi in
people with high BP and CKD according to diabetes and
albuminuric status. 1B, strong recommendation based on mod

PP (practice point),
from Blood pressure in CKD 2021




s Ggar. S9FE LM DMN

DATE NA K CL CA
1060203 39 | 1.00
1060427 22 [ 0.97
1060719 1.20
1060825 137 | 4.9 1.24
1061117 44 | 1.34
1070201 = 141 | 4.8 9.2 |40 | 1.22
1070424 141 | 4.9 45 | 1.51
1070523 | 142 | 5.2 1.36
1070719 141 | 6.0 93 |58 | 189
1070814 140 5.1 | 106 | 9.1 | 45 | 1.69
1071009 144 | 5.4 109 36 | 1.56
1071204 142 43 105 | 9.1 | 26 | 1.45
1080220 = 142 | 4.9 9.5 |35 | 1.43
1080515 @ 137 4.7 9.1 |30 173
1080611 = 141 | 4.4 33 | 1.54

1080826 441 46 406 | 93 | 31 | {58
1080924 142 54 107 | 9.7 | 44 | 1.75
1081022 141 | 5.5 | 107 41 | 1.61
1081119 141 45 | 106 | 9.6 | 37 | 1.52
1090114 = 138 | 5.7 | 102 44 | 1.67
1090310 @ 141 52 | 104 | 9.6 | 42 | 1.87
1090407 = 142 | 5.2 1.60
1090630 138 | 5.6 105 56 | 2.14
1090729 @ 138 57 106 | 9.4 | 39 | 1.77
1090916 140 56 105 | 9.7 | 38 | 1.90
1091118 139 5.0 43 | 1.77
1100129 142 4.9 106 36 | 1.69
1100426 138 56 105 | 9.5 | 39 | 1.58

AKI;

!

Valsartan

to norvasc

Cozaar 1#
Kalimate

DATE T.PROT/Cre = Alb/Cre
1051115 0.30
1060105 226.8
1060203 467.7
1060427 572.3
1060719 427.2
1060825 401.5
1061117 429,90
1070201 1231.00
1070424 714.8
1070523 965.4
1070719 476.20
1071009 1018.00
1071204 869.3
1080220 1700.00
1080515 908.27 806.5
1080611 1519.72
1080826 1591.66
1080924 1230.50
1081022 1628.23 1012.0
1081119 957.2
1090114 1661.87 1065.5
1090310 1385.94
1090407 875.0
1090630 737.77
1090916 606.3
1091118 861.99
1100426 326.9



Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o [TTLFEE: ¥4 FHbALC 6.5-8% (1C),

- For patients with T2D, CKD, and an eGFR >30: metformin (1B), SGLT2i (1A).
- For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
o [[TJEX: RAS blockage (1B) for diabetes, hypertension, and albuminuria
eNonsteroid MRA (2A) for diabetes, eGFR 225, albuminuria, normal potassium.
(2022)

o AL JETURE: A (1D) - ZEE)(FE 112K30mins DL _FHYZEH]) (1D)

o B self-management educational program (1C)

_EAlCA EFE (recommend)~ ] DLE ] ZEgrade THYZF4R

«[KEEH'EENR: <0.8g/kg (2C) ; {RINENE: < 2g (2C)
eTeam-based, integrated care (2B)



Recommendation 1.4.1: We suggest a nonsteroidal mineralocorticoid receptor antagonist with
proven kidney or cardiovascular benefit for patients with T2D, an eGFR >25 ml/min/1.73 m’, normal
serum potassium concentration, and albuminuria despite maximum tolerated dose of RAS inhibitor.
(24)

2022 KDIGO guideline (draft)

v" Finerenone: nonsteroidal anti-mineralocorticoid, more
selective for mineralocorticoid receptors;

v Similar potency as spironolactone and specificity as
inspra, but less SE.




Drug
Participants
eGFR/UACR criteria

Mean eGFR
Follow up

Primary outcome

Results

Others

Finerenone
5734, 45% CVD

25-60/UACR 30-300
25-75/UACR 300-5000

44
2.6

Composite kidney
outcome

HR 0.82 (95%Cl 0.65-0.90)
ESRD {, 13% (P>0.05)

4P MACE: HR 0.76 (95%Cl
0.65-0.90)

Finerenone
7437, 44.7% CVD

25-90/UACR 30-300
> 60/UACR 300-5000

68
3.4
4P MACE

HR 0. 87 (95%Cl 0.76-0.98)

Kidney outcome: HR 0.87
(95%Cl1 0.76-1.01)



Inclusion/exclusion

T2D + CKD

eGFR 225 mL/min/1.73m?

Serum [K*] < 4.8 mmol/L
Maximum tolerated labeled dose
of RAS

HFrEF (NYHA class lI-IV)

Protocol

LI Fincrenone
a 6519/’ __, Finerenone
@ Median follow-up 3 years

\,’
255

10 mg or
20 mg od

A

(il

Eur Heart J. 2022 Feb 10;43(6):474-484.

Qutcomes

CV composite:
Time to CV death, non- fatal Ml,
non-fatal stroke, or HHF

I

=57% kidney composite:
Time to kidney failure,
sustained =57% decrease in
eGFR, or renal death

h

y

Baseline characteristics
Median age: 65 years
o 70% Q30%

RAS inhibitors: 99.8%
@/ Statins; 72.2%

HbA1c: 7.7%

0 BP: 137/76 mmHg

Prior HF: 7.7%

eGFR (mL/min/1.73 m?) UACR (mg/g)
1% 29

N

Few hyperkalemia-related
discontinuations occurred

@ (0=110) =—eeei .66
@ -38) —o9 0.2

VE— 4.’
Discontinuation rate
(IR/100 PY)

Results

HR (95% Cl)
086 078 -095)

Endpoint CV
composite

.

0780665092

p-value
20018

20030

/ i \ Kidney

\ ] ( / composite

%E Dialysis

Risk ¢
23%

HR (95% CI)
077,067 2088)

p-value
0’.0002

8000692099 e D000 20

Conclusion

Finerenone on top of standard of care reduces the risk of clinically

meaningful cardiovascular and kidney outcomes in patients with type 2
diabetes over a broad spectrum of chronic kidney disease




Recommendation 1.4.1: We suggest a nonsteroidal mineralocorticoid receptor antagonist with
proven kidney or cardiovascular benefit for patients with T2D, an eGFR >25 ml/min/1.73 m’, normal

serum potassium concentration, and albuminuria despite maximum tolerated dose of RAS inhibitor.
(24)

v' T2D, eGFR > 25, albuminuria, and normal potassium.

v' Second line after RASi and SGLT2i (P for heterogenecity=0.41)... Beneficial
effects of finerenone were similar among participants treated with SGLT2i or
GLP-1 RA at baseline, and there is potentially a lower risk of hyperkalemia
when finerenone was combined with an SGLT2i.

v" Normal potassium: < 5.0 mEqg/L (FDA), Finerenone was continued with serum
potassium <5.5 mmol/l, 1.1% severe hyperkalemia (vs 0.2%), 8.8%
hyperkalemia (vs 3.8%), and discontinuation 1.7% (vs 0.6%) in pooled analysis.



Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o [T $25E1FHbALC 6.5-8% (1C),

- For patients with T2D, CKD, and an eGFR >30: metformin (1B), SGLT2i (1A).
- For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
o [[TJEX: RAS blockage (1B) for diabetes, hypertension, and albuminuria

o A EIRE: Y (1D) - A Ef (1 E 712030mins DL HYZEES) (1D)

o =B self-management educational program (1C)

Al 4 EE (recommend)~ i) DLl Zgrade 11YZE4K

«[KEH'EHENE: <0.8g/kg (2C) 5 {EKFHEXE: < 28 (2C)
eTeam-based, integrated care (2B)



ACEI/ARB @ 30% CKD progression or ESRD
SGLT2
inhibitor

30% CKD progression or
+/- GLP1
agonist ESRD

1. _El&eY.00H1 T eGFR decline L HAFL
R o RS R -

2. B BT _BaligEyy) > {J998E
0.7x0.7=0.49;KF 37— F-Hy A 111?722
—> Life style and diet intervention.

eGFRcr mL/min

Life style modification

Prevention:

Onset of renal decline (Fig 4a)

_| Treatment:

Early mp| "%
60t---------- === e T W S S
Late =p i
\ ‘{’:.,,,,“" Moderate Slow
30 S
A Y
\\\ \
10 0 WA N

., Categories of progressive renal decline ‘
0 7/ T T T T T T T T T T >
0 2 4 6 8 10 12 14 16 18 20

Follow-up in years

Kidney Int. 2017 June ; 91(6): 1300-1311



Healthy Lifestyle and Risk of Kidney Disease Progression,
Atherosclerotic Events, and Death in CKD: Findings From the
Chronic Renal Insufficiency Cohort (CRIC) Study

Am J Kidney Dis. 2015 March ; 65(3): 412-424.

Four lifestyle factors
(regular physical
activity, body mass 68% all cause mortality
index [BMI] 20—<25,
nonsmoking, and
“healthy diet”)

Compared to adherence
to no lifestyle factors.



Life style modification: Exercise

v' A prospective study compared the benefits of 6 months regular walking in 40
pre-dialysis patients with CKD Stages 4 and 5, including weight loss, improved

cardiovascular reactivity, improvements in uremic symptom scores .
Nephrol Dial Transplant. 2012 Mar;27(3):997-1004.

v’ Taiwan Study, 6363 CKD patients f/u 1.3 years. SHR of walking was 0.67
(P<0.001) for overall mortality and 0.79 (P<0.001) for the risk of RRT. The SHRs
of overall mortality were 0.83, 0.72, 0.42, and 0.41 for patients walking 1-2, 3—
4, 5-6, and 27 times per week, and the SHRs of RRT were 0.81, 0.73, 0.57, and

0.56, respectively. CJASN July 2014, 9 (7) 1183-1189.



Life style modification: Smoking

Age <70 years

95% ClI P-value

Smoking

Never-smoker
Former-smoker
Current-smoker

1.23-8.85 0.02
1.43-11.25 0.008

Never-smoking women as reference category

Women Men

Never-smoker

Former: -smoker

PP EHERE - 8 - g iE s NENG

1.00 1.13 (0.27-4.90)
P=0.9
3.19 (0.76-13.52) 4.30 (1.31-14.05)
0.10 0.02
2.77 (0.64-11.93) 6.62 (1.73-25.36)
P=0.2 P=0.01

f/u 10.3 years, 124 of 65,589
participants progress to stage 5
CKD. (~0.1%). Baseline eGFR
90-100. Age 50yrs.

Kidney International (2011) 80, 516-523
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Neuropsychiatric safety and efficacy of varenicline, bupropion, and
nicotine patch in smokers with and without psychiatric disorders

(EAGLES): a double-blind, randomised, placebo-controlled clinicalrial Lancet. 2016 Jun 18;387(10037):2507-20.

Prof Robert M Anthenelli, MD & I . Prof Neal L Benowitz, MD . Prof Robert West, PhD - Lisa St Aubin; DVM

Thomas McRae, MD . David Lawrence, PhD .« etal. Show all authors
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Executive summary of the 2020 KDIGO Diabetes
Management in CKD Guideline: evidence-based
advances in monitoring and treatment

o [T $25E1FHbALC 6.5-8% (1C),

- For patients with T2D, CKD, and an eGFR >30: metformin (1B), SGLT2i (1A).
- For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
o [[TJEX: RAS blockage (1B) for diabetes, hypertension, and albuminuria

o ARG WS (1D) » ZEE)(HEEE 71.230mins DL _EHY & H)) (1D)

o =B self-management educational program (1C)

Al 4 EE (recommend)~ i) DLl Zgrade 11YZE4K

o{KEE FHEENE: < 0.8g/kg (2C) ; {KEHENE: < 28 (2C)
eTeam-based, integrated care (2B)



Nutrition: Low salt diet

PREGLOMERULAR GLOMERULUS i POSTGLOMERULAR

B
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In double blinded RCT in hypertensive patients, low salt diet for a

-,, month, blood pressure 159/101 to 151/98 (P<0.01), Protein
pathway modulation excretion from 93 mg to 75 mg per day (P<0.01 )

1 Glomerular
-\ filtration rate

Hypertension. 2005;46:308-312

In double blinded crossover RCT in CKD stage 3-4 patients, low
Vasodiation salt diet for a month, blood pressure mean reduction 10/4
» mmHg, Protein excretion from 835 mg to 493 mg per day,
4 Extracellular volume from 20 to 19.2 L (P<0.01)

Vasoconstriction 4

signaling

arteriole

i | Efferent
i | arteriole

J Am Soc Nephrol 24: 2096-2103, 2013.

l

N Engl J Med 2017;377:1765-76.



Nutrition: Low protein diet

| GFR'; | intraglomerular pressure 'fE-EIE E ﬁk@
2 FRVEERD

| proteinuria

| accumulation of extracellular matrix

{J | tubulointerstitial lesions

| oxidative stress by | pro-oxidant toxins (urea,
carbamylated proteins, TMAQ, indoxyl sulfate)”

| sodium reabsorption in loop of Henle™

|!!4!E

| phosphate levels*’; | FGF-23 levels*®; 1 Klotho
gene expression*®

| metabolic acidosis CKD"' by | acid load;
| ammonia production in proximal tubule

| urea production®”; | indoxyl sulfate’’; | TMAO;
| AGEs

\{ salt intake !l/
[




KDOQI CLINICAL PRACTICE GUIDELINE FOR NUTRITION IN
CKD: 2020 UPDATE

Protein Restriction, CKD Patients Not on Dialysis and Without Diabetes
3.0.1 In adults with CKD 3-5 who are metabolically sta-

ble, we recommend, under close clinical supervi-
sion, protein restriction with or without keto acid
analogs, to reduce risk for end-stage kidney disease
(ESKD)/death (1A) and improve quality of life
(QoL) (20):

e a low-protein diet providing 0.55-0.60 g dietary
protein/kg body weight/day, or

e a very low-protein diet providing 0.28-0.43 g di-
etary protein/kg body weight/day with additional
keto acid/amino acid analogs to meet protein re-
quirements (0.55-0.60 g /kg body weight/day)

Protein Restriction, CKD Patients Not on Didlysis and With Diabetes

3.0.2 In the adult with CKD 3-5 and who has diabetes, it
is reasonable to prescribe, under close clinical su-
pervision, a dietary protein intake of 0.6 - 0.8 g/kg
body weight per day to maintain a stable nutritional
status and optimize glycemic control (OPINION).

v' “metabolically stable” indicates the absence of
any active inflammatory or infectious diseases,
absence of poorly controlled diabetes and
consumptive diseases such as cancer, absence of
antibiotic or immunosuppressive medications,
and absence of significant short-term loss of
body weight.

v energy intake ranging from 30 to 35 kcal/kg per

day helps maintain neutral nitrogen balance and
nutritional status.

3.1.1 In adults with CKD 1-5D (IC) or post-
transplantation (OPINION) who are metabolically
stable, we recommend prescribing an energy intake
of 25-35 kcal/kg body weight per day based on
age, sex, level of physical activity, body composi-
tion, weight status goals, CKD stage, and concurrent
illness or presence of inflammation to maintain
normal nutritional status.

Am J Kidney Dis. 2020;76(3)(supp! 1):51-5107.
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Diabetes with CKD

Kidney International (2020) 98, 839-848

2022 KDIGO guideline (Draft)



Expected

Sample completion
Study Intervention Phase  Key inclusion criteria size Primary Outcome date
Kidney outcomes EMPA-Kidney Empaglifozin il 20 = eGFR< 40 ml/min OR 6000 Composite: CKD 22 Oct
45 < eGFR < 90 ml AND progression or
UACR = 200 mg/g cardiovascular death
FLOW Semaglutide 111 T2DM, HbAlc = 10%, 50 = 3508 Composite: CKD 24 Aug
¢GFR = 75 ml/min OR 25 = progression or
¢GFR < 50 ml/min AND cardiovascular death
UACR 100-5000 mg/g
Combinations ZENITH Zibotentan + Iib 30 = eGFR = 60 ml/min 660 Change in log 22 Mar
Endothelin antagonist dapaglifozin transformed UACR
MIRACLE AZD9977 + Iib Stable HF, 30 < eGFR < 540 Change in UACR 22 May
Nonsteroid MRA dapaglifozin 60 ml/min, UACR 30~
3000 mg/g
SAPPHIRE Verinurad + IIb eGFR > 25 ml/min, UACR 861 Change in UACR 21 Oct
allopurinol 30-5000 mg/g, T2DM or
UA blockade proteiuuria
Anti-inflammatory  MOSAIC Selonsertib b T2DM, 20 < eGFR < 310 Composite: CKD 21 Sep
oA 60 ml/min, UACR 150- progression or kidney
ASK inhibitor 5000 mg/g Ao
FLAIR AZDS718 b 20 = eGFR = 70 ml/min, 632 Change in UACR 22 Dec
FLAP inhibitor YACH 200 5009 nid¢
FRONTIER MEDI2506 IIb T2DM, 25 = eGFR = 565 Change in UACR 22 Aug
o 75 ml/min, UACR 100-
IL33 inhibitor 3000 mg/g

Abbreviations: ¢GFR, estimated glomerular filtration rate; SCr, serum creatinine; KRT, kidney replacement therapy; ESRD, end-stage renal disease; HR,
hazard ratio, T2DM type 2 diabetes mellitus, UACR, urine albumin creatine ratio.



Take Home Message

Evidence based medicine!

2. Focus on most important therapy for patients (SGLT2 inhibitors,
ACEI/ARB, GLP1 RA, finerenone T statin). Earlier in CKD progression.

3. Unmet gap between prognosis and medication...
Never forget the necessity of life style modification.



Thanks for attention
Q&A



