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Screen/consent of eligible candidates
to have clinically-indicated renal biopsy
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Clinical data collection
Blood and urine collection
Renal biopsy tissue collection

Histological classification
|FSGS/MCD || MN |
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Clinical phenotype Molecular phenotype
Digital histology Genetic variation
Disease course Kidney-specific gene expression
Treatment response Proteome
Exposures Metabolome

Data integration

Re-define NS subtypes
Highlight disease predictors
Discover therapeutic targets
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Initiation of clinical trials based on novel disease predictors
and pathogenic mechanism
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- CBC with differential count

- Blood urea nitrogen, Serum albumin

- Serum creatinine

- Serum electrolyte (Na/K/Cl/tCO2)

- Lipid profile (Total cholesterol, HDL, TG)

- Aspartate aminotransferase, alanine aminotransferase

- hsCRP

- Serum osmolality

- Ca, P, alkaline phosphatase

- U/A with microscope, RBC dysmorphism

- 24-hour urine analysis (protein, albumin, Na, K, creatinine)

- Random urine analysis (protein, creatinine, albumin, K, Na, Osm)
- Other serologic tests (C3, C4, 1gG, IgA, IgM, Anti-DNA, ANA, P-ANCA, C-ANCA,
Rheumatoid factor, ASO titer, Anti-PLA2R IgG Ab)
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Digital pathology Vv

CBC with differential count Vv Vv \ Vv Vv \Y Vv
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Primary Outcome

1A Al7)1% 40% o1& 74 (Loss of 40% eGFR from baseline)
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Urine (>15 ml) Urine 9 vial (Iml/vial)
SST (>15 mD Serum 9 vial (300ul/vial)
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D Serum: SST tubeo] EoiglE dAolA 3000rpm 10EF<¢F AANEY F, serumS

1.8ml Cryo tubeoll 300 L% 9vial EF3le] X3},

@ Urine : Urine tubeell o]+ urineg 3000rpm 10E%¢F Y428 % 1.8ml Cryo
tubeol] 1Iml¥9vial EF3te] R A3}

(Hh) Als B3

N B A, AENE g7 AABEE Azl Zssta, AlmwA
Aggae 2agAs 43 @t As B2y g Aydin

sy A 2ol A% AYstel FHe

(A A= 7]

- Am BFoh 80T HEAA Ay B QAAE 2559 4C BT
RESATI 7] S.

- 32 ARE AT F =S HgES AATS F, HIYgsHIIEE /75
¥ 7] gttt
@ BEFE HA9 A

- YR A718% AT AR E o] B WAk
- Y o AR e Bxel AnE BT & UES AAR Fol

Asfelmurle2 /st #H 7

(b Az de 24

A oige] HAL “RGD ZIE IR o=z sty Alsd g ol
o] 7= %t}

_18_



[l

Nl ID  code-4 =4 5 -4

/A Y- E A E] Y- H] 1L

T

s

M
XO

A

=H A

3]

1

)

[e)
=

GFa7E A AAuel deep freezere] =71 -80C7F FAEHE v

RERE

B

=

—_l."‘
b 7] &

=

s

T U ER =

4

]

[e)

1.

K| AR AR AR AR AR A | AR [ AR AR AR AR AR AR AR
1| " 3 H AR A H | BRI B BE|H
Tlar oo || 5 R b || R ||| |w |
PRI T |T| W | T | | B | el | %o | W | o) | Yo
W | |oF|®|T|o b | [ | H | W ||| T |

o

o s P~ [~ o

|2l lz]2|2]2|2| 21223
2 2zz2|22=|8 52 < 2z

Bl 5|8 S| AT g | P
m A_ ‘m_ﬁ ,DJ_ WL ﬂ ﬂv.ﬁ _m_ _m_ O ﬂ _VL
N w | m o el O I e et i B I R R

i Mo | = | o Wl o | wr |

al | = | mn Tor o | o o o el B
Tl | B = PlE || EIE|m|F = w

T | m e T o Xl | de | 2|2

A ™ Ny | o | o | B

< i | -

o
— ||| < | ~|loo || S |2 Y22 wY

1.2 I HEHNZ T

_19_




A7 9] et %)

N|K [N |X|X|X|I¥|X|X|IX|X|X|X|X|X|X|IX|X|X|X|X|X|X|IX|X|X|X|X|X|X|IK|K|IK[IXIK
S L 0 0 0 ol B B o o i A
— |33 |88 BB BB s B BB | B BB | B B | B BB | B | BB | B B B B B B | BB | B | B B | B
e o | o | o |to | o | o o | 1o | o | o | o | o | o | o | o | o | o | o | o | o | o | o | o | o | to | o | 1o | o | o | 1o | o | o | o | 1o

R | Ho|Ho|Mo|Mo| Mo | Fo | Mo |Ho (Mo |Ho|Ho|Ho | Ho|Ho|Ho | Ho|Ho|Ho|Ho|Ho|Ho|Mo|Mo|Mo| Mo MHo|Ho Mo Mo Moo |Ho|Ho|Ho

Nrﬂrﬂrﬂrﬂrﬂrﬂrulﬁrﬂr

o TR R T TR B T I T Bt B o o Bl B B o
N T A A A A A A A e e R R R A R R s
- ot N il Nd N | N | N N N | N | TETE T T T T T | T | T
e B BT | BB B T

| |®|®|E|= o | |® | o

= | ok o | oy | o F - g s - F || - s

Al ek R A A e b e A S e e B A el e b e e ol e
ek N N I e T e T T k-J k- P R kg A Ml - - e L I P - R
R A I A R e D e R N T R TR R e P el R N R U F
i_'ﬂL_/n_LﬂﬁL.ﬁP_-ﬂ_.Pﬁ;oﬂﬁﬂﬂﬂkﬁmﬂﬂLﬂHEOﬂLPﬂﬂ ﬂm.._ﬂw_ﬂ;o;o_,o_‘ELﬂﬂﬂ o
AP el e el g R IR Eu_aﬁﬂqu_s,mo%u_iﬂ.ﬂmu%aﬁs H_%4

i ﬂEuonﬂrmﬂ_EuLlﬂ_rma_._. ~n ol e e = Ay T2 2 o | oy | = U_W]Hl_su

n_Alm,to e ™ [y ﬂrmﬂrmmkoﬁl..klﬂrmUruEHlko ....‘Aln_Alﬂ_rm Xﬂ_rmko..kl ui

T oy || |y | T |y || | R i | 78 | 5 | ) R |2l & |® AR R R R
Al (G0 = ] (e || H R IR A o CAEIP R
A AR | A A LS o - A b

| 87 [N o || 75| %0 | B9 WO || N | B0 | G (Y B me | oF | 70| T | b (| 4k N | ok | | | B0 | RO o | RO | T | RO
= || B | ol Lo | B | Lo | T | T T ||| < T | B | | % |0 | R | | SR B el (o [0 || T | ol ol | [0 |E | ol | T
O |E | TN RERE| H v R | | F R | of | o [dk | o [T |9 R | e | N [NF R B | RE o | | N R | w0 ok ||

_20_



A4 Fd=e A+ A% 4 A&

11 €4 A 37334

A Aot B 7 o= vy
20 | exun msE 72 A%

AT FHIES) A

44 ecCRF/ & 24~

eCentral Lab Al eF

o317 IRB Al 9 &3}
6 oA Gz B ARAE 93 W A

A UgA 55

74 cCRF/IE g8

YT UAY We DB 7%

AT AT e Mg FEF T3
119 | «FAAAADLY A FehE 7 o] AF
o3 = 44% 24

_21_



1.2 719824129193 (RB) A<

z Njo

)

O 2 T O O A I - I O

WD P || F WD W@

Ml |F| T | |T|T| T | T T | T |T| || T

T o< S e s S e e O e Y = e = s S s ol e 1

< <A

W

aE:
0l

X o g = | = o
i »E i I e A S A S B I S

T x| 2R ook | |

1 | o Pl E|L R P R g
YLAII .WO ﬁ ,WO ,mo ﬁ ‘Dﬂ_ nuw_u.ﬁ ‘@r E 0 i
O = i O O = - T o I R =l R =
TIT| | T T|IT|T| || T T|R|T|T
o I R O A o = S B e~ I~ B I~ T < e ol I J.ﬁ ﬂ.§|
e Bl I T I T T T I K T o U S (T T

‘mmo

H
o]

—

NI

9A]

K
o}

—_

142

]

0

W

2019 2

- YA

AAhsta ofefst 3C 3] o4

- A4

X
o

B | A
M | <o | ®e | BO
o || 7| N

o | %o | T

TIBT|B

W

o) | o) | o)

ERRERRE!
o ||
NIB|IB|T
II=|IT|T
|3 BB

| B | ok
M | of | NF | B0
o | o) ||

o+ | o | o

Bl | B | B
FW W
NG
4r | o | T | HO
| R R R

_22_



S CEES

© gk e WA 2 AT 9%
© AT RAY A FAY M

2. A7A EH R

- DA 20199 24 21 2R oF T

- Ha: A€ HY

- FAAR QAR ATA AT Y @ AN ATANE U
SRR

- By g

- A ATANYG YFATIELD 75 L 29 A )

. A ATANYG YFATUELD TF 2 29 AA AW 43 FH

- B ATANY YHAT

HESNI 5
AY 4
e Web-based eCRF Z£3& & =9
3. YHATUEND 75 2 29

- dAl: 2019 5€ 259 EQ Y
- Ao Sk =EAE 2"

S CEES

o I AFALNE dRATUNESNT 75 2 9 HA IPAF B
 Web-based eCRF #5333 By 9 F7} &5 =9

o UXE He dolgHo]x 5 Wk =9

« RB A9 94 2 &2 =3 dA I+

o HoZH

4 AF FFRHATAE AG eCRF 2 Fo|M A% 0§

- QA 20199 69 219 FoY 9F 64

- Aa AEY FFEE Io4

- AN 39 AFANE dAATUHESN S 75 2 9% AA o A7
g2t

ATUEAZ Fd

29 A gAE e dolEuols 5

_23_



—_

veel

N

vzel

x4 | O | RO LSS
Mp [ B | ol |7 | 3| ol | =T | ok
o M N TN W |
F | F o
& o | T i
m ||| <
AN Pk
w2 oW
TS| e | W || Ho
W oW T |T|T |6 |
N|T|T|%|%|T |
Al o | wy | R | R | T | R
Ao AR AR R’
W AF | o | RO | o | 3O
mp | Re | Bo | B | of | | o
TN R W ||
G
‘mo
N
< |®
F|F || |||
o | B | ||| H |
A ALK | R | e
N R sl
Arim oo |m) || o | e
IT|IT|T|T | W | T |®

- 3o g

o
T

A

A ML
A eCRF

9 =

=i
=

=
=

Ad JFATIEAZ 7
A YFATHEAL 75

871 AA
871 AT

270

7}

o
+ %Y

o)
=

Al Bl AE Feola

o
+ %Y

ol
=

7%

ATvES A

9y

A AAALSE

‘.mO

O

T
wr

Aol gy

160]

)

w

0

4

T

=

(1) 2019

=

1), # &4 (CRC)

_24_



29 8 Al AYATA 2

AedNgR

S 10 1 FA)S A oy A

8

1. 52/A 24 oy

a9 11§94 A4 2 /E ey

S CRES

eCRF 70 2 9 F3 Hg 49
O=g #Ha golg wo)l2 MY 24 9 £3 Sglo)le A9

F#71% RB 18 &3 7

=
FAA BFHAEBZELA),  BFFIRB2E),
A8 B2 ), HEHCRO)
o oopst weF W 89
EEIRES

eCRF 71 3 &

Central lab (# A

(3) 2019 64 4«

- Ak

o



. F#7% RB AW Y T
» eCASE(eCRPF) 71& HE
. HelZ® e o= £ bsel R el

=
- FAAk YA BT ), g A Bk 2 ) FITFH BT )
A Bd= ), HE4(CRO)

e TN AE RuA Y HE
» eCASE(eCRP) 712 HF HE
¢ eCASE(eCRF) 44t Yo A=
o W &Egtols MY WY =9

(%) 2019 7€ 23¥¢
- AN Ssd@ndzEd),  RuRenasgs),  FYRelnasg),

- B
e X A= BHIA AF 25 (2019.07.22)
- ATAE WA B g g A o

- A

- Ffu &

o AFAY WA W A4k WA AAH AFE AR A =2A
1

_26_



oF
Ho

ﬁo
B

i
Uo

(7) 2019 8¢ 6¥

214), &4 (CRO)

e

W 3ol

N EREE

oF
Ho

|

el

al
=

pzel

X

B

= 38 Ff 8¢ 6¢ A 73

2%m}t}

Hlo

Hlo

(8) 2019 84 20¢

1), #H&4(CRC)

SEER

- B8

e s 3kl
@

-
o

Enroll 7}

20 A 163

4

%

B

=
=

Mo

30

]

W

]

0

9

L:

(9) 2019

1), #&A(CRO)

- CEES

A
o
o
ﬁo
G

K

o
o
Br
oo

2

g 8 YA AA He d% T H

&

B

~
R

(10) 20199 9€ 17

LA BEF2HY), HAAH(CRO)

°

_27_



I e IG RERE St

4 <), Mg EH A B ek 2y
A o) 2y

W 3jeld

T 2= A)

J-L‘T‘*v%l_

(<3

_28_

B9, H+A(CRO)

akss
oL

A B2 ), HEA(CRO)



(15) 2019 11<¥ 19%

ol gl o

o
lo
=
op

Q)

=
My BeHARTAEL),  RREDEsE),  ZESHDasg),
MR 2 32), H &4 (CRO)
R AR R R

14 4719k S# 71&F A" (eCRF =)

1. eCASE (electronic-CRF System with Accuracy, Safety and Efficiency;
ecase.yuhs.ac) Al2=®l W ‘37 AFAAG dAAFHUEY T = 2
€97 HAe W FE 1EA AT 019d 79 2 HF AL

e-CASE (electronic CRF system with Accuracy, Safety and Efficiency):
ABgd=g Aol A4 At JddAT A Az BYAz="E o= OCS/EMRY

7 AFol Hol AFAe] Wi Y we gy 2o wEe UF dEsn
Agel 24 Fust A= J&am TEHS B3 =UoEH HU NEdu HI
B3 BA7 Jled. =3, AEE2HY OCS/EMR¥Y Fd3 HAHRS AAE
-,

o
LT

e

_29_



CRA DMY/STAT

4 3 3 4 3

Use of e-CASE(eCRF) system

Schedule Subject

Systern Manager CRA

v

Operation of e-CASE(eCRF) System
‘ Operation Validation ‘
System CRF Data

Data Base

=

’ CDISC

.‘;ystern -Subject
Operation DB CRF Data infmmit'rnn
. eRB EMR | OCs

13 12 eCASE(eCRF) =%

_30_



. 3 AbTAlAlY eCREF 74

@® e-CASE :

& mssworoseser | 3, wewacrion

13 13 eCASE (eCRF) %7] 39, ecase.yuhs.acE H&stH @3S Hojuke olo|t2 H&
7V

Board Study Setting

prem el e ey
‘Subject Visit Management © Add Subject

°

Vi) vatizm) i Va(i8m) VA@2aM) i VSE0M) E

-]

~

_31_



Biochemistry test 1

[ND/NA Re:

em Result
@
£
mo/dL
@
ma/dL
@
Total P
o/l
@
Atburin
oldl
@
Totalbirusin
mo/dL
@
AsT(GOT
WL
@
ALT(@PT
WL
@
cacium
mo/dL

Subject | Quey  Study Summary ummary
@Al @ A
‘Subject Visit Management. © 4dd subject

nital

Status

' sevenooor

sEvEN0002

SEVEN0003

SEvEND00S

sEvEND00L

I8 16 671 € tFe =2

Eenty @ Queny

Page Version | 01.00,000

Study Status.

Nothing

Open Query

Significance Comment

a9 15 sAE AAF FAE dYske 8

Study Setting

Query tone:

0.0

3.0

ve

SOV SV SN e
© ® 6

study Period

ine Unscheduled Vst EndofStudy  Study Conusion dica History

o

fuls

Concomitant Medication

ents Notif

VieM) * vatizm) Va(1am) vagam)

V5E0M)

Tems of areement | CONTACT

fe)

s

= =X

=

)

Z
s

_32_

8




1174

Stucy Tile : B 574 L8 BN HEQA TS U FS
‘Profncal No ¢ GRNEbaok

Annotated eCRF

CRF Version: 1.2

m All
1. Schedule

Concami Evanis
SCmEnin End of 1 Stuly C: N
g R Sty Period Unscheduled Vit uny | rauson | pisey |0 T
i 5o ; ched | Unsched ol Cancoml: Bvents N
S Sl i) v V1AM Ao V300 ot il Vi e v el catica
i ) 20| s ad 0
oawe of Data Collection | O a Q a o o o o <] o o
Demagrptic Dats a
Smoking and Drenking a
Wepdical History Q o
Modified Chardson Coma | O
sty e
ity History o
Repository Sample o
Cowomiant Medeaton | O a a a a =] o =]
Check
E et a
Comord Conditors o a ] o =3 o a o o =3
Whle Slood Test o a a ] -] o a o & -]
siachamisty tost a a a g o o o o o o
Serclogic tast Q Q =3 o o ° o [+ o o
Spat Lising Sludy a =] a ] o o o =] o o
Py Lising Sy a fe] o o
Pathologic finding Qa
ceatral L3 a
Quastiornai for Famdy a
Education Exonomy
Quastionnake for Deas =]
el
Ouestonnaie for Diseas a
LE
Questionnaim for Drinkn o
i i
bedical History Check o a o g a o a
Events Chech a a a o o o ] o o o
Irducsion thersay a a o o o o
Stk Conclusion o
Concomitant Medxaton a
Events Notcation o

19 17 eCRF AR (Ed A5 F31)

_33_



L5 HAE B Holg Hlolx T

L gAE B "oy Holx /fa

CAEFY] AR 2AZA om A AYE M LEL

2~ (OpenSlide library) 7|<&

\
1
v
Java Source |
—Gode (java)
‘_‘_?
o Java Q‘
Cnmpllar
ﬁylecode -
_ lclass)
Interpreted Language Compiled Language
e J/

19 18 OpenSlide glelB 88| /N 373

a9 19 Be sgols A

. sgtol= A g olElWo] 2~ F5 A3t

D 2 5

(2) 2+ 71 A 4 EetolE &
Q) AR HF H

4) Z+ 71#o g9 &etole Hihg

_34_

o

==



o HAE W dolEulol 2 Bk HA

—_—

4

A

VPN 21¢I

13e 5%

o
p

@ AFgAE E-mail

@ 2% °]

) 3 Digital Pathology A 2~®l %<

ES

gAY

87 ALFA Y

5

)

==
LN

o1y d5 12¢ 7]

sHelE (B)

2~ T

2. A2 He dolg o]

B3
A 55 S22 68.1%

219

A = (8)

32

-

K

L6 A AHFAANA 83 5

Ho

3

X Nlo

g olo| i,

=0 —

Bt | B | B |

N o | | oW o | B | o MIRsEACE

It Tl | |er|<

B! = T |m

bo =

Ho

.m.,_,_

N |Z o o

CRERIEAL: e e g

K m@ o | o @ M.o Mrw Wﬂ MM e .Wo o
H_%Hﬁ%%mEﬂLm ﬂ%aTuu%
T|E|H| R | B AT L
M (e | H | E(E e[ Ho T | e | H| ™
BT | BT | | M0 | 0T (BT | || R o | |||
TIE|C|T|E|T|T ||| T|F|e|T| T
T o | R | AR (| RO R | RO | R\ AT
B || 4| || R0 o | 0| R (| | <R || o

_35_



e
i
Hlo
~
o7
il

2. 71

4773)

_;%1__

b2 B 5 93 20199 129 7)E,

7 (47)

@300200002000000
—
a 3
0700000000000002M
o [op}
=
%400000000100103@
[ep]
N
2 0
—
%3000000000000010
5= <t
%3000000000000008
= o
A b ot e
TN o | BB |7 |8 || g [y | B g0 | OF |
o | T | X | 2e | | o) | — m | mo
Pl || 2|12 | =X A 3
_wﬂ_,m _mllo ﬂv.ﬁmgﬂ.m_uﬂ o_aﬂﬁﬂﬂwlt
ﬂiﬂﬁﬂgﬂmﬁ = o | T |2 | ©
| o HIE| || T (TR T | el
M0 = |21 | | B || B | 2w | X = | = |7
R ES A LA = e e A L R A
ﬂoLoﬁ@lad%uﬂo%dﬂ@ﬁﬂl]
A M| | o | o | TR oo =
L - g om
M123456789NHEBMB

40%)

A A& (20194 12€ 7l& &

=N
[

. 71E 7h

D |~
s | 2
S |z =S
=H-N i
B - | < e
0 0
mw i
N — — | —
3 | ~
~ = | =
g2 > €373
Q| <
== o |F|F
== |2
©vlw
te] te]
5 S| & e
73] N — ||~
T
,WO
ofp
® <
w | B |H|
o | H || HE
F| A e B
N| W | T T
1 e S Il
T T T |
i} — N o] <

_36_



16 d5 A3

1. =% (AAI<¢=, Epub)

A& : Relationship Between Complement Deposition and the Oxford Classification
Score and Their Combined Effects on Renal Outcome in IgA nephropathy
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FIGURE 2: HRs for a composite of a >30% decline in eGFR from baseline values or an increase in proteinuria 3.5 g/g according to the com-
bination of mesangial C3 deposition and the Oxford dassification. The Cox proportional hazards model was adjusted for age, sex, history of
hypertension, log-transformed UPCR, eGFR, MAP and glucocorticoid treatment. (A) C3 deposition and M-score, (B} C3 deposition and S-
score, (C) C3 deposition and T-score and (D) C3 deposition and C-score; *P < 0.05.
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- A& Time-updated systolic blood pressure and progression of chronic kidney
disease in patients with glomerulonephritis
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- <03 9. American Society of Nephrology (ASN) Kidney Week 2019
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1,323 patients who diagnosed with IgAN, MN, and FSGS at
Severance Hospital between 2005 to 2017

Excluded (n=15)
- Aged at biopsy < 18 years (n=2)

- Start dialysis before biopsy (n=13)

Excluded (n=177
1,308 patients | xeluded (n=177)

- No data for baseline or follow up serum
creatinine values (n=11)

- No data or less than 2 measurement for BP
(n=41)

- No data for other baseline laboratories
| (n=126)

[ 1,130 patients

Figure Flow chart of patients in this study
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Hazard ratios for Composite kidney outcome

T T T
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Figure The relationships between SBP and CKD progression in patients with

glomerular disease.
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1. Treatment Patterns among adults and children with MN in the CureGN: CureGNeol
528 848 vgoz JYE AT THATANY BASY AR HHL YA,

Table 1. Characteristics of IST-naive patients at the time of hiopsy

Adults
Characteristics (n = 324)
Age af blopsy (y) 53 (40, 63)
Fallow-up time after biopsy (mo) 33 (18, 56}
Femala 122 (38)
Race
Asian 28 (9)
Black/African Amercan 46 (14)
Native Amercan 1(0)
WhitefCoucaosian 235 (73)
Multiracial 5(2)
Unknown 89 (3)
Hispanic ethnicity 26 (8)
uPCR (g/g) 59 (356, 87)
Unknown 102 (31)
Hematuria (=14 122 (677
Unknewn 141 (44)
Serum albumin (g/d 26 (21,35
Unknown 95 (29)
eBFR (mi/min per 1.73 m?) 83 (60, 106)
Unknown B6 (20

Thramboembaolism before biopsy 16 (5)

Children
(n-=31)
14 (12, 16)
23 (10, 33)

21 (87)

13
8 (22)
13

23 (62)
2 (5)
2 (5)
12 (32)

3.0(1.2 7.1)
8 (22)

20 (77%)
11 (30)

22 (16 3.0)
3 (B)

107 (84, 128)
40
13

P

<0.001
0.006
0.02
0.08

<0.001
0.008

0256

0.006

<0.001

0.54

eGFR, estimated glomerular filration rate; IST, mmunosuppressive therapy; uPCR,

urinary protein-to-creatining ratio.

*Among those with available urinalysis results from time of kidney biopsy.

Continuous variables are expressed as median (interguartile range). Categorical vari-

ables are expressed as n (%).
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Figure 2. Time to immunosuppressive therapy (IST) initiation after biopsy among adults (a) and children [b) with membranous nephropathy who
were |ST-naive at the time of kidney biopsy. Any IST also includes adrenocorticotropic hormone and azathioprine.

2. Using all longitudinal data to define time to specified percentages of eGFR decline: a
simulation study: A1 ZAZe] AFoA 2GAZ o3} AHE AFYst= Aol 8§,
E A= Nephrotic Syndrome  Study Network (NEPTUNE) ¢ ©loJHE &831o
ARFAI oA A 715 o8 NS 39 (regression) MRS AHESE F okl
olZ UE IZENA AZF3F

Table 1. Simulated Data Parameters Versus NEPTUNE and C-PROBE Data Parameters

eGFR Variability, Percent Missing eGFR Correlation Between
SD or RMSE® Follow-up Values Successive eGFR Values®
Simulated Data 3,679 0%, 10%, 20%, 40%, 60%, 80% 0,0.2, 0.4, 0.6, 0.8
NEPTUNE 8.4 {4.3-138) 10% (0%-25%) 0.79
MN 8.7 (5.1-12.0) 0% (0%-20%) 0.80
MCD 11.3 (6.1-17.4) 14% (0%-33%) 056
FSGS 75 (4.0-18.7) 10% (0%-25%) 0.85
Igh 5.5 (3.3-8.8) 0% (0%-11%) 0.93
C-PROBE 2.0 (0-6.4) 0% (0%-29%) 0.86
Diabetic nephropathy 0.5 {0-4.6) 0% (0%-27%) 0.90
CAKUT ) 0.3 (0-3.1) 0% (0%-0%) 0.82
Glomerular disease 35 (0-9.9) 0% (0%-83%) 0.83
Hypertensive nephropathy 2.1 {0-6.9) 0% (0%-29%) 0.85
Other/unknown 1.7 (0-4.8) 0% (0%:-26%) 0.89

Note: Unless otherwise indicated, values shown are median (interquartile range).
Abbreviation: CAKUT, congenital anomalies of the kidney and unnary tract; C-PROBE, Clinical Phanotyping and Resource Biobank Core; eGFR, estmated glomerular
filtration rate; FSGS, focal segmental glomerulesclenosis; Igh, mmunoglobulin A; MCD, minimal change diseasae; MN, membranous nephropathy; NEPTUNE, Nephratic
Syndroma Study Nelwork; RMSE, root mean squarad errer; 50, standard dewation.
*SD for simulations; RMSE for NEPTUNE data.
“For NEPTUNE and C-PROBE data: estimated from linear gememalzed estimating aguation madel.
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& Observed eGFR (used in Method 1 and Method2)
A Observed eGFR (used in Method 2 only)
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Figure 4. Four examples of estimated glomerular filtration rate (eGFR) trajectories from Nephrotic Syndrome Study Network
(NEPTUNE) cohort patients. Dashed horizontal lines represent 40% decline thresholds based on the standard 2-point method
{method 1, dark grey) and our proposed regression method (method 2, light grey). (A) Patient with eGFR that dips temporarily
from its usual trajectory; (B} patient with nonlinear eGFR trajectory; (C) patient whose first eGFR measurement is very different
from the regression line intercept; and (D) patient with linear trajectory and similar decline thresholds between the 2 methods.

L2 A2 AHARA dA2ER B UEYZS] %

1. The FOrMe registry (the German Focal Segmental Glomerulosclerosis and Minimal
Change Disease Registry): =4 focal segemental glomerulosclerosis 2 minimal change
discase TAES Ao E 3 registry® 23Ed A B9 I AR D AAFHES
FRstal 2 #EstE, NEPTUNER 22 & dA2Eg et F9& 9fal do]Euo]



L A A

COLLABORATORS

FIGURE 1: lllustration of workflow, infrastructure and decision-making process of the FOrMe registry. Patients are anonymized by a unque
patient identifier that is used in communications across all platforms and centres.

2. The glomerular disease study and trial consortium: AF7A] ZA#-S AFs}
Aee], A AL, F£H9, 712H5A, ARGl e AFESAA

Assta gt A2 o 713E vidsty] AP delAE vhE
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Figure 1. Overview of the Glomerular Disease Study and Trial Consortium. Six main platforms work synergistically to create new opportunities in
field of glomerular kidney disease (inner circles), and one possible example on how the various members and groups may connectthrough a
“Spoke and hub” model {outer circles). Each stakeholder can connect to lead and support any aspect of the larger inidative. GN,

glomerulonephritis.

GlomCaen Participants:
MNephrologists — Nephropathologists = Trainees

A participant would like a case _ " A participant volunteers to discuss the
: ) Administrative volunteers ancnymize ) L
from her/his practice to be m— R = case in generzlizable terms and provide 3
the case and solicit a discussant... -2 :
discussed... didactic review...

l l |

Core Faculty Members, composed of nephropathelogists and nephrologists, will review all cases and moderate the discussion.

Sessions are freely accessible through a HIPAA-secure online video platf orm. Participants join to exchange treatment protocols and
practices, discussion of general diagnostic and treatment challenges, and professional peer-to-peer support.

Figure 2. Glomerular Disease Clinical Case conferences. Twice monthly web-based video conferences with tumor board—like case review and
peer-to-peer exchange among nephrologists and nephropathologists. GlomCon, Glomerular Disease Study and Trial Consordum; HIPAA, Health
Insurance Portability and Accountability Act of 1996, is United States |egislation that provides data privacy and security provisions for safe-

guarding medical information, hips://www.hhs.gov/hipaa/.

13 A% #d A5 =2d AT 7

1. Renal risk score performance in a cohort of Scottish patients with ANCA-associated
glomerulonephritis: ANCA d#4 A% AbFAl A9 SAdA A 22Hy 245

7IHko. 2 A% 75 oslE o 3} scoring systemE FE3F A
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a
Rigk factor N (%) B Coefficient  HR 95% CIl P value Points

Percentage of normal glomeruli (N)

ND >25% &1 (53) Ref a
N1 10%-25% 29 (33.9) 149 442 118-185  0.027 4
NZ o £10% 15 (13) 239 108 277-426 <0001 B

Tubular atrophy + interstitial fibrosis (T)

TO =25% 63 (54.8) Raf. 0
Tl  =25% 52 (45.2) 0.80 222 0.82-6 0117 2
Renal function at time of diagnosis (GFR)

G0 >15 mifmin 77 (67) Ref 0
G1 =15 mlimin 38 (33} 1.08 288 118-702 0019 3

b

Risk group Paints

Low 0
Medium 2=7
High 811

Figure 4| Risk score proposal. (a) Clinicopathologic scoring system in antineutrophil cytoplasmic antibody-associated glomerulonephritis
with parameters normal glomeruli (N}, tubular atrophy and interstitial fibrosis (T), and estimated glomerular filtration rate (eGFR; G) at the time
of biopsy. Proposal of a risk score with points for certain events (row 7). The sum of score peints ranges from 0 (no risk factors) to 11 (N2 <10%,
T1 =25%, and G1 =15 ml/min). (b) Risk score dividing patients into 3 risk groups: low, 0 points; medium, 2-7 points; and high, 8-11 points.
Q, confidence interval; HR, hazard ratio.

2. Evaluating a New International Risk-Prediction Tool in IgA Nephropathy: IgA AW
BA4E o A J% 48 dIss Bde TEIAL o|F UFH trlB HolHE
3l AF3

Figure 1. Enrollment Flowchart and Cumulative Incidence of the Primary m Outcome incidence
QOutcome in the Derivation and Validation Cohorts 15
=
|T| Enroliment flowchart £ 10
= i
Derivation of the Prediction Model Validation of the Prediction Model = Log-rank test, P=_77
3067 Patients 1564 Patients 6. 254 o
1406 VALIGA cohort 265 Oxford derivation cohort o ® Derivation cohart
1026 Nanjing cohort 187 Oxford validation cohort 7 g 20 ¢
635 Tokyo cohort 410 Beijing cohort S5
702 Fukuoka cohort 22 159 —=
g Validation cohort
il Iy —|  saeasy | g 10
=}
T g 5|
14 ESRDat the time ‘._ 1 ESRD at e time = e
- - :
‘ stbiopsy of biopsy 0 = T T T T T 1
1] 1 2 3 4 5 6 7

Time, y

No. at risk

52 Missing eGFR atthe | | || 23 Missing gGFR atthe
time of biopsy time of biopsy
Derivation 2781 2702 2279 2007 1641 1261 965 751
= = 129 Missing eGFR during Validation 1146 1123 1016 886 757 618 508 400
follow-up

e 7 A, Derivation of the analytic cohorts used for the derivation and validation of
1146 Patients in the analytic cohort N . . L
2781 Patients in tha analytic cohort 181 Oxford derivation cohort the risk prediction models. B, The primary outcome was 50% decline in eGFR or
1192 VAl iA cahort 111 Oxford validation cofiort ESRD. eGFR indicates estimated glomerular filtration rate; ESRD, end-stage
1021 Nanjing cohort 249 Beijing cohort | di
568 Tokyo cahort 595 Fukuoka cohort renal disease.
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