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Can we stop CKD from progression?

— What's old and what's new?
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Disease Treatment and Management
-- Viewpoint from a senior physician

e Cure the disease, Eradicate the causative factors

e Control the disease activity > Slow the progression
e Prevent/Manage the complications

e Prevent the development of disease

e Prolong survival, Ensure quality of life

e Promote ACP -~ Palliative care ~ Hospice

e Qutcome measures
e Hard outcomes
e Composite outcomes
e Surrogate markers




Can we Stop CKD from progression?

e Stop
e CKD progression or

e Renal Function deterioration or
e GFR decline

e What is renal function?
e GFR & & % # ¢

e Does other renal markers help? ™ -

(Uacr or Upcr) Glomerular Filtration Rate, GFR
: : HirmRp(r8)T %P d

* Is it possible to stop GFR Pk L B A (4 A

decline in CKD? &E )

: Uacr : Urine albumin to creatinine
e Orjustslow (retard) GFR . o
. . ratio (mg/g creatinine)
decline in CKD? Upcr : Urine total protein to

creatinine ration (mg/g creatinine) /
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Can we slow GFR decline in CKD?

1 B (CKD) ik
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e MDRD ( CKD-EPI)

Kidney Damage with Severed.  Kidney
Normal or 7 Kidney Function Kidney  Fallure
“Kidney

STAGE 1 STAGE 4 'seres }
Function

GFR 120 mymin/1.73m= 90 60 45 30 15 0
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Mortality, Cardiovascular Events
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e To Slow GFR decline (CKD
Progression)

What? (What kind of
disease?)

Who? (Man or Woman,
Young or Old Age, New or
Old)

When? (At which period of
disease course * CKD G1-
G5, A1-A3)

Why? (Through what
mechanisms)

How? (Treatment Regimens
or Medications or Care plan)
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T3R5 % /2 Renal Replacement Therapy, RRT
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Hard outcomes in Renal \
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Dialysis budget
Growth rate, %
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Summarized results of Early CKD and Pre-ESRD Program
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Survival rate for chronic dialysis patients
in Taiwan, 2000~2009

—5F _F =i AF +5
(95% (EHER ) | (95% EHEEM ) | (95% EHEER ) (95% EHEER) (95% EHER)
RRT Mode 1y 2y 3y S5y 10y
Hemodialysis  92.3(92.0-92.6)| 80.9(80.5-81.4)| 71.6(71.1-72.1)] 56.6(56.0-57.1)] 31.9(31.4-32.4)
Peritoneal D 94.3(93.4-95.1) | B83.5(8B2.1-84.8)| 75.0(73.3-76.5)] 61.9(60.0-63.6)] 42.7(40.9-44.6)
Renal Tx 97.2(96.5-97.8) | 95.5(94.6-96.3)| 93.8(92.7-94.7)] 90.0(88.7-91.2)] 80.0(78.1-81.7)
Average 92.8(92.5-93.0) 82.0(81.6-824) 73.2(72.7-73.7)] 58.9(58.4-59.4)] 35.3(34.8-35.7)
& v g TR B 3¢
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Crude Incidence Age Standardized Incidence Crude and Standardized Incidence, by sex and age
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Total medical
expenses per
month in points
of all ESRD
patients on RRT,
by mode of
Dialysis and
Non-dialysis

Stable in monthly
medical expense
per patient, but
increase of % non-
dialysis costs and
decrease in %
dialysis costs

Increase of the
medical costs of
hospitalization

108
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CKD - a complex, multi-cause disease
with high comorbidities and diverse complications

1997-2008 Taiwan incident dialysis population

Neuropafy PEW/malnutrition

CAD!

VietahulicAtasis

Fiypertention Electiolyiel diselideis

Anoresta Elluild everloading

30-39 40-49 50-59 60-69

m 0 morbidities m 1 morbidities m 2 morbidities m 3 morbidities m 4 morbidities

®m 5 morbidities m 6 morbidities m 7 morbidities ®m 8 morbidities

Not published data



After 5 year follow-up for patients with first-ever dialysis, 2000-201

200020104 ¥ &% WREH R FRENR R AR HRBH T REH
s RE Bl B2 B34 B4k B4
N F o . .
189441 A 76.352(40.3% 45.0% patients died
Y 48.5% patients entering long-
$8.064(46.5%) . .
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BRME A 4,092(2.2%, 42.5%) o . > >
Py 6.5% patients—> Recovery? CKD:
25,025(13.2%)
T M E
1.951(1.0%. 47.5%)
ERMEA s
Preas 2.144(1.1%, 43.6%)
] ] . . . 18.982(10.0%)
Outcomes in patients with first-ever dialysis, | TN
907(0.5%, 48.0%)
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N ’ﬁfg’;ﬁf 1.531(0.8%. 44.4%)
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10,000
5,000 Enter
Long term
dialysis
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Etiology:
1.Surgery
2.Nephrotoxic drugs

3.Poisonous plan
& animals

4.0Others,

DM, CAD, CHF, LCin
systemic D’s;
Infection, Sepsis in
elderly patients

Kidney Int Suppl; 2012:2:1-138
Kidney Int. 2012; 81(5): 442-448
KKidney Int. 2017; 92, 1071-1083
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CKD, hypertension
diabetes, aging, etc.
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Change the Education and Training
Policy of TSN
O Educate Nephrologists and other
Specialties about AKI
O Collaborate and communicate with
different sub-specialties of
different medical societies in caring
AKI, Post-AKI, and multi-
comorbidities CKD/Non-CKD

A 4
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patients
O Promote critical care nephrology to/
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Risks of dialysis associated with short-term exposure of
NSAIDs, which might further deteriorate the renal function

O dds ratio

Propionic acid A ctive acid Enolic acid A nthranilic acid

Selective

N SAID s derivatives derivatives derivatives derivatives

D aliy dose

\_ Medicine (Baltimore). 2015 Sep;94(38):e1362. doi: 10.1097/MD.0000000000001362.
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W NsAD M Acetaminophen
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Use of Analgesics one year before Dialysis

Use more than 1m
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NSAIDs vs. Acetaminophen
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Age 20-64 vs. Age over 65

20 FLA EENBEISENEI— S FERH IEEEY (Acetaminophen) [EEE (%)
({RBEEN0A Pre—ESRD 5tE8)
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K NSAIDs : No vs. Yes (PreESRD Project)

Acetaminophen : No vs. Yes (PreESRD Projg))
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Number of recurrent HF hospitalizations. The number

Increased
risk

NN CVD risk
B
N
JE (tomat)
Vs
’—-
IE
a_i CVD risk STAGE A STAGE B STAGE C STAGE D
F At high risk [ Structural b Priorer_ =) Reaciory
for HF i curren
J Cardiol. 2011 Jan;57(1):8-17
Progression to ESRD
N=234
CKD Cohort One HF Two HF Three or More HF
N=2887 —— Hospitalization 31 Hospitalizations =1 Hospitalizations
o N=359 N=154 N=87

of patients experiencing each outcome after the first
and recurrent interim HF hospitalizations.

Qunnybrook Nephrology EMR database

N=49

N=499

Death prior ESRD

J Am Soc Nephrol. 2015 Mar;26(3):715-22./




Live to ESRD (& let dialysis) or to Die (& died on CVD)

w2 FRETRE S

A AN
7R
B o R




e

Outlines of CKD Management (Old principles)

e Slow the rate of progression (Deterioration of eGFR )
* Treatment of hypertension
e Reduction of proteinuria
e Glycemic control
e Dietary management

e Prevent complications and early death (Management of
associated disorders)

e Cardiovascular disease

* Dyslipidemia

e Mineral and bone disorders

e Anemia

* Electrolyte and Acid-Base disturbances
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How to Treat Chronic Kidney Boot
Disease---A summary CLINICAL PRACTICE

Treat the underlying glomerular or tubulointerstitial nephritis

Maintain blood pressure less than 130/80 mmHg
e Use an ACE Inhibitor or ARB, more than one drug is usually required
and a diuretic should be part of the regimen

Continue best possible glycemic control in individuals with
diabetes (HbAlc < 7%)
Refer to dietician for a reduced protein diet

Consult a Nephrologist early
e Team with the nephrologist for care if GFR < 30 mL/min/1.73 m?

Monitor hemoglobin and phosphorous with treatment as
needed (ESA, Phosphate binders)

Treat cardiovascular risk, especially quit smoking and
hypercholesterolemia

K/DOQI:CLINICAL PRACTICE GUIDELINES

/
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Major Indicators for Treatment

eGFR &% it vs. Upcre
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What’s New in slow (retard) renal

function deterioration?

ACEI
ARB
Ketoanalogues
SGLT2 Inhibitors
Activated Charcoal
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Blood pressure level and rate of GFR decline in
controlled trials of Diabetic KD.

SBP (mm Hg)

130 134 138 142 146 150 17 180
0 I 111 31111 pirririrjpriririrpririprrnria] ”I 1P J 111 1]
Fo |
ﬂ -2’..."’..
ﬂ;‘ 4 r=0.39: P <0.05
-6
Ll :g Untreated
o E -8 | HTN
. 10 | \
E .
-14

\ AJKD 49(2),suppl 2 S84-, 2007 /
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Early Aggressive Antihypertensive Treatment in
Diabetic Nephropathy (n=10)

Albuminuria GFR Decline
144/97 N
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e Parving HH... Lancet 1:1175-1179, 1983

K 1993 Lewis Trial. Captopril effective in reducing proteinuria and retard GFR decline
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ARB: Landmark Nephrology Trials in Type 2 DM

IRMA Il RENAAL/IDNT

Microalbuminuria Proteinuria ESRD*

Cardiovascular Morbidity and Mortality

Early Stage Late Stage End Stage

Diabetic Kidney Disease

Parving H-H, et al. N Engl J Med 2001;345:870-878.
Lewis EJ et al. N Engl J Med 2001;345:851-860.
Brenner BM et al New Engl J Med 2001;345(12):861-869.
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Renoprotective effects of ARBs:
GFR decline in DETAIL, IRMA 2, IDNT and RENAAL

RENAAL* IRMA27 IDNT? DETAIL'
3.4 years 2 years 2.6 years 5 years
Losartan 100 mg Irbesartan 300 mg Irbesartan 300 mg Telmisartan 80 mg
O _
5
o -1
<
£E 2
g N 3 -
=g
e o
W .= _4 -
(GI= 4 -3.7
~
£ -5 - -4.4 * Median
= " Mean
6 - -4.9 -5.5

Currently attainable rates of decrease in glomerular filtration rate
remain at 2 to 8 mL/min/y depending on the underlying disease.

k Acta Diabetol 42:542-S49, 2004%
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Efficacy and Safety of Benazepril
for Advanced Chronic Renal Insufficiency

Fan Fan Hou, M.D., Ph.D., Xun Zhang, M.D., Guo Hua Zhang, M.D., Ph.D.,
Di Xie, M.D., Ping Yan Chen, M.D., Wei Ru Zhang, M.D., Ph.D.,
Jian Ping Jiang, M.D., Min Liang, M.D., Ph.D., Guo Bao Wang, M.D.,
Zheng Rong Liu, M.D., and Ren Wen Geng, M.D.

?f The NEW ENGLAND 422 & 9WA
vands,

JOURNAL of MEDICINE
N EnglJ Med 2006;354:131-40. BLE Hzﬁﬁ = ﬁﬂ: g

Cr 3.0-5.0 mg/dI
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ACEI vs &Rl
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Blood Pressure (mm Hg)

Changes in the Level of Proteinuria (%)
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Placebo
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Original Investigation

Renoprotective Effect of Renin-Angiotensin-Aldosterone
System Blockade in Patients With Predialysis Advanced
Chronic Kidney Disease, Hypertension, and Anemia

Ta-Wei Hsu, MD; Jia-Sin Liu, MS; Szu-Chun Hung, MD; Ko-Lin Kuo, MD: Yu-Kang Chang, PhD; Yu-Chi Chen, PhD;  JAMA Intern Med. 2014;174(3):347-354.
Chih-Cheng Hsu, MD, DrPH; Der-Cherng Tarng, MD, PhD

Figure 2. Cumulative Hazards of Study Outcomes Among Patients With Predialysis Stage 5 Chronic Kidney Disease

(]

101 101

Melson-Aalen Cumulative Hazard
Melson-Aalen Cumulative Hazard

1 D T T T
10 0 2 4 6 B 10

Follow-up, ¥ Follow-up, v

A, Long-term dialysis. B, Composite outcome of long-term dialysis or death. We (ACEIls) and/for angiotensin Il receptor blockers (ARBs). A multivariate analysis
used the Nelson-Aalen method™ to calculate the cumulative hazards of both was adjusted for all variables listed in Table 1. P < .001, users vs nonusers.
K{}utcnmeﬁ in users and nonusers of angictensin-converting enzyme inhibitors
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ACEI/ARB withdrawal in advanced renal disease: the Kmff oy ;; T rtsmm ACEARBY

STOP-ACE:i trial VTSN E o

Sunil Bhandari", Natalie Ives’, Elizabeth A. Brettell’, Marie Valente’, Paul Cockwell’, Peter S. Topham’,

John G. Cleland’, Arif Khwaja” and Meguid El Nahas' o @ ZLiE /;]'\}P% m}?ﬁ AP e BT R
'Department of Renal Medicine, Hull and East Yorkshire Hospitals NHS Trust, Kingston upon Hull, UK, *Hull York Medical School, East & ;i: > v E‘:] = 3 % ;E ;'1 é"

Yorkshire, UK, *Birmingham Clinical Trials Unit, University of Birmingham, Birmingham, UK, ‘Department of Renal Medicine, Queen Elizabeth ACE |( 1" Benazepﬂl Fé 56} ) é’— r-g )’ﬁ
Hospital, Birmingham, UK, ® Depar:men‘t of RerTal Medici'ne, Leicester General Hospital, Leicester, UK, National Heart & Lung Institute, Imperial gﬂ? 5 #1" v i £ }—x A% ;} s {7 :‘;
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ACEi/ARB Reduce Intraglomerular Pressure:

Mechanism for Renal Protection

Afferent Efferent
arteriole arteriole

| ACEi and ARB
I | efferent arteriole tone and

1 Filtration | intraglomerular pressure

2. Reabsorption
Glomerular 3. Secretion
capillaries 4. Excretion
Initial | in eGFR
followed by
— stabilization
capsule | albyminuria
Peritubular
capillaries
I Renal protection I

Renal
vein

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion

G. Curr Hypertension Rep. 2019;21(2):12-18.
Gilbert RE. Kidney Int. 2014;86(4):693-700. /




Since RENAAL and IDNT, New Therapeutic Strategies for
Patients With T2DM and CKD Have Failed

Avosentan Sulodexide . )
Lisinopril/lorsartan

Endothelin Various suggested Dual ACEi/ARBE
antagonist? MoAs* ua '

Pirfenidone Bardoxolone methyl

Ruboxistaurin ] Aliskerin c
TGF-B production Renin inhibitors Kept1-Nrf2

P
PKC-B inhibitor inhibitor3 pathway activator’

5. Parving HH, et al. N Engl J Med. 2012;367(23):2204-2213.
6. Fried LF, et al. N Engl J Med. 2013;369(20):1892-1903.
7. de Zeeuw D, et al. N Engl J Med. 2013;369(26):2492-2503.

1. Tuttle KR, et al. Clin J Am Soc Nephrol. 2007;2(4):631-636.
2. Mann JFE, et al. J Am Soc Nephrol. 2010;21(3):527-535.

3. Sharma K, et al. J Am Soc Nephrol. 2011;22(6):1144-1151.
4. Packham DK, et al. J Am Soc Nephrol. 2012;23(1);123-130.




New evidence on Ketosteril
HEMDRDEERARRCTIHR, HEFIJASN

CLINICAL RESEARCH | www.jasn.org

Ketoanalogue-Supplemented Vegetarian Very
Low-Protein Diet and CKD Progression

Liliana Garneata,*’ Alexandra Stancu,’ Diana Dra;uc_;u::mir,T Gabriel Stefan,*T and
*xT

Gabriel Mircescu

*Department of Nephrology and Intemal Medicine, “Carol Davila” University of Medicine and Phamacy, Bucharest,
Romania; and "Department of Nephrology, “Dr. Carol Davila” Teaching Hospital of Nephrology, Bucharest, Romania

T
lournal of the American
Society of Nephrology

\ J Am Soc Nephrol, 2016, 27: 2164-2176
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Ketoanalogue-Supplemented Vegetarian Very
Low—-Protein Diet and CKD Progression

Liliana Garneata,*T Alexandra Stancu,’ Diana Dragomir,T Gabriel Stefan,*T and
Gabriel Mircescu*t

« Nondiabetic 14 patients reached primary endpoint
» 11 initiated RRT
‘ Stabl? eGFR<30 + 3 had >50% reduction in éGFR
ml/min/1.73 m?
 Proteinuria <1 g/g
urinary creatinine

3 discontinued the diet

. it1 Assessed at
Good nutritional Eligibility assessment  LPD sVLPD with Ketosteril® end of
status (n=1,413) (n=782) (n=104) study

* GOOd diet | | I f"" | | I ] | | | | ! ] L] ] ] | | | | | | | ] |
compliance -36 -35 5 4 3 -2 10 1p2pp 1 2 3 4 567 8 ¢ 1011 12

Pre-
) assessment LPD Months
Enrolment phase Run-in phase | phase (n=103)

Primary endpoint :
1. Renal replacement

A 631 excluded 575 excluded 41 patients reached primary
therapy initiation endpoint
o : « 22 initiated RRT
2. >50% reduction of + 19 had > 50% reduction in eGFR

baseline eGFR

4 discontinued the diet

J Am Soc Nephrol, 2016, 27: 2164—215)




Event-free survival rate

Efficacy: Progression of CKD

#E AESRDZY eGFR T BE50%H9EE (%)

sVLPD (n= 101) LPD (n=99)

Ketosteril MEBEELE B ERIRITS

SRR EOANIE

Time to the composite endpoint

1.0 +—
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0.7
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sVLPD
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L

Adjusted HR: 0.10 [95%CI 0.05-0.20], p <0.001
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| I * P<0.001 | | * P<0.001
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Renal replacement therapy initiation

sVLPD (n= 101) LPD (n=99)

~ 8 eGFR EOS - 3 months (mL/min)

eGFR change

9 -

N -2.0*
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-8 - == 5
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* P<0.001 =
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SGLT,-mediated Glucose Reabsorption in the Kidney

a b Luminal ~ Proximaltubule ~ Blood c Luminal ~ Proximaltubule  Blood
~97% or~155¢g Earl Earl
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Tubuloglomerular feedback system in normal
physiology (A), diabetes (B), and diabetes after
treatment with SGLT2 inhibition (C)

A Normal TGF B Impaired TGF cC Restored TGF

o a— i

1

Normal .. s censa Elevated . ttorers arenote NOIMAlL e &-«1
Noemal afferent GFR / Afferent artencie GFR Na* delvery V_,,.;T,,;,,t:z: GFR / Na* cwiv .
Atterigle fone g vasodilation / to maaua densa 0 macula 0" 1A
\
il 3
/ 1 / / Z
SGLT2
SeLT2 *J B SR é inhibition Q
Normal renal physiology Hyperfiltration in SGLT2 inhibition

diabetes

k Diabetes Care. 2016 Aug;39 Suppl 2:5165y
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Cardiovascular and Renal Effects of SGLT2 Inhibition

l Intraglomerular pressure

l Glucose

BP/arterial
stiffness

l Volume

Intrarenal
angiotensinogen
upregulation

l Inflammation/fibrosis
And many others...




Timeline of Major SGLT2 Inhibitor Trials

e CREDENCE began before any CV outcomes trials had reported

CREDENCE
enrollment

J

EMPA-REG
OUTCOME

CANVAS
Program

DECLARE

CREDENCE
ended

I

e Renal effects were not the primary focus of the CV outcomes

trials
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Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

\é“:ﬁ"‘% The NE E NGLAND "" \('"‘nl",l'(’.l h‘T‘J?’."i(t;‘. .()‘\11! H‘:lt)'*m!'i Theresa Devins, Dr.P.H
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dd Erik Johansen, M.D,, Ph.D ' Woerle, M.D., Uli C. Broed!, M
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n engljmed 373;22 November 26, 2015

EMPA-REG OUTCOME
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A Primary Outcome

B Death from Cardiovascular Causes

20+ 99 Placebo
= Placebo = 3
& LY
£ 157 £
2 Hazard ratio, 0.86 (35.02% C1, 0.74-0.99) - & 7 Hazard ratio, 062 (95% 1, 0.49-0.77) Empaglifozin
= P=0.04 for superiority Empaglifiozin = P<0.001
3 107 3
2 a
g §
& 9 &
0+ \ Y ram
ey 48
S NMEFET
No. at Risk No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
15+ 7 Placebo
Placebo
g g
- -~
$ 10- § 57
a Hazard ratio, 0.68 (95% CI, 0.57-0.82) & Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
E P<0.001 Empagliflozin < P=0.002 Empaglifiozin
3 3
-§ £
—
N = s |
IWNR IFI1T T
No. at Risk No. at Risk
Empaglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empaglifiozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168
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Canagliflozin and Renal Outcomes

in Type 2 Diabetes and Nephropathy

2019, at NE/M.org.

This article was published on April 14,

A Primary

Patients with an Event (34)

Mo. at Ris
Placebo
Canagliflo:

C End-Stage Kidney Disease

D Dialysis, Kidney Transplantation, or Renal Death
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E Death from Cardiovascular Cause

F Death from Any Cause
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eGFR ———

Reference:
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ACE inhibitors or ARBs may reduce the rate of GFR decline

ACEI/ARB
given

Slowly
deteriorating CKD Long-term slowing of reduction in GFR
in people with proteinuria and normal
renal perfusion

Continued rapid fall in GFR when there is
renovascular disease or other cause of
global reduction in renal perfusion

Acute reduction eGFR — expected
(medication need not necessarily be
stopped if reduction less than 25%?1)

NICE clinical guideline 182.

Time ———>

Chronic kidney disease early identification and management of chronic kidney disease in adults in primary and secondary care. July 2014.
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SGLT2 + ACEI/ARB
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