creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

et Al SR
AMHAA =& T

H|Z o] A AlA|EF 2R} A
F& A A5

T F 4% Aol AAAA

2023 d  24¢

Metgn oy
o)t} o StAE
P



i< AgHA =L E AE
20223 10€

ALtstn ojs
)5t} wlxojshAE
n g A

DgHY HA AR AFY

2023\ 1€
a4 % (21)
SR (2)
2 (<)

&



2E2E

7] A1 54 (End-stage renal disease, ESRD)-& 41 4| i ¢} (Renal

cell carcinoma, RCC)e] & <& 9z Aqt, % & o3
= 93y dukelHt Euh= HauEo] ALt ol sk Ago] A
stEl 2175l &gk AR, S WA s e Azl

o7 AAEYe] 7] | i = =o] dold
o} ool tigh E8o @etaA E AFtel A= Agdistal o
A AAERSRE e B2 ARES AVl we EFE H,
7zt e $ o3& vustazt skt

2007358 2021744 Mg HAdo A S e
Hdold AMEYS #AAE T AT AA7E Ik 378298 S
SgHor BASAY. GFR 7|+ WA F 24 (Chronic kidney

disease, CKD) Stage® ¥+ CKD Stage 1 1,411%(37.3%),
CKD Stage I 1,866™(49.4%), CKD Stage I 3629 (9.6%), CKD
Stage IV 20" (05%), CKD Stage V =2 ESRD 1199 (3.2%)°]
At

Ta F A ofFo g FAAF Ve SIS 405704
o]t} Kaplan Meier A<=#4 A3 CKD Stage V ZAFT-oll A
S5 A AEEo] M E=UTHCKD Stage I, O, M/IV, VI
A 247y 92.0%, 90.3%, 85.4%, 98.1%). “At’S FEAE Al )=
Ao = ‘T gl gk APETS AA AF #Ad

A wAl A
o w AdAste]l FAd A&7t dFS VA= THEE
3 =

BAAANIEAMS 3 A3 CKD Stage V= 4353 dFE= o =3}
= =g x99 o (Sub-distribution Hazard Ratio 0.188;

)

05% 4127+ 0.036-0.945, p=0.048), b= CKD Stage i* A}o]¢]
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Al A A &

Al A 3E9F (Renal Cell Carcinoma, RCC)2 AdQl A1 o] wAish:=
FU2 ok 90%E Ak, 20173 7]+ =l e ZWHAE (Crude

incidence rate)< Q14 100,000 % 10.3H o2 X&£ZF Q] A==

N

Holar Qltf [1]. RCCx ZE7]A15E-HA (End—stage renal disease,
ESRD) #AtsolA sl A4S Holedl, 19779 Dunnill#
TEEY 30We ESRD &A=l wist H3 A3 ESRD9 RCC

Atole] dadel Ses ¢RI [2], olFEE d¥e Hiuss F

ot

el A Sk [3, 4].

o]x% ESRDi= RCC #Wel & duzl fgdzo| A, o &&=
ESRD7} obd dnkglejlA] wAlsti= RCCel|l nld] 23]y Fus &
Athe BauSo]l AAFHAT 2011d Neuzillet? H8E5L 30349
ESRD @Afe|A] kel RCCeF 9479 e ESRD7F obd  2x}e A
e RCCE  oF= Blusitt. AdAls F Hd 33714
FA A ESRD-RCC  FollA+= 138 4.3%)9 &A=l
nonESRD—RCC el E 2617 (27.6%) 8 ¥AE°] RCCE U3
AT A3 uel ESRD #xboA wbAlEs RCCO <l %71 H
o ¢ Qtta FASTE [5]. 20149 Shrewsberry®t SR2E
o1A] 957 2] ESRD—RCC #AE3 2434 2] nonESRD—RCC A= 9
AHAE F oAFE vuwst Ay ESRD-RCC #HAES] AEgo]

p=0.01), ESRD oJ%7} Autz 3
=219l QxS F43+AHOR=0.10; 95% AFF7E 0.01-0.85
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AAsel gRsIse FEdom EAdAT. AdAEE 2AF

Ness, B3R5E, BRRERRASE] BF LFH AL,
A9/ F o E o7k 204 vlmkel B, ol RCC Mol
% sgov

=

RC
A, 7 70 oldel RCC wWHol Sl A, A14A
A7 A A RCC7F obd vt F¥Q AF, 7+ A dold (MD)
RCC A, a8a #FAstaxt sk WgsE F7|5oe= s
Qe A= A3
A e dAsel dig 714 SACcEA AdAls dAe ol
4, AAFA S (Body Mass Index, BMID), ERE7| 423

Zeeteld FA W o2 wgom  AxE  F3 A

m

o] 7}-& (estimated glomerular filtration rate, eGFR), 524 o% Xtk
FA S B oY Eastern Cooperative Oncology Group
performance status (ECOG PS), American Society of
Anesthesiologists (ASA) Classification, A& A& E#-9} W (3] 4
AHAE F& i AdAe) S 7SSk &2 FE 0 ARA
A& o] yol(age), A, A AdlotEld FA(SCHE
ARE-SE obgf CKD—EPI F24ox Aitstglion, ol ngo® KDIGO
2012 CKD 7tel=gtle] uwe} GFR category 7]% CKD Stage®



o} [10].

B
file)
E
g

]_

ESRD=

=
=

}A CKD Stage V,

X
o
)
O

CKD—-EPI F4):

£k=0.9, a=—0411; AL k=0.7, « =—0.329)

ol

S

141 X min (SOr/k,1)* x max (SOr/k,1)~ 2% %0.993%9¢ % 1.018 (]

o} (histology

S

2

=2 A

28t4 TNM

subtype), Fuhrman

P
=

HAd A, 28 FEAEA

el

Njo

1§71,

o] 3}

gsgom,

METIZFO =

IRB

o

,w.o
Tor

of

)

B

0

2209-132-1362).

= A &4

2}

4

A

o
ﬁo
)}
s
s

o
N
HA

i
_

X
B
N
BH

=3
One way ANOVA A4

Hgt=  7l=st
iy

# 24k,

Fkat

o|J
N
N
_XE

7

o
=2

| =
L.

#b Bl

ﬁo

o7
A

o]

4
P

%

F kol o



AR 98 BAo| Y= APoR HAHF Fine and Grey RES
Hgr o g 3 AAYIERAS  FId53th. P-value 0.05 Uk

EAACR Fo3t X7 Aot on, EAA A= STATA SE
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2007 20216704 oA AEAES W 469779
A A== Adstalen, % o]d RCC o] Ak 389, F+ 7N

AE 343%E ALt F 3,778WS A W oRE StH(Ia™E D).
AE0 W A"E 57.AMEEdEAN 12.64D)%leH, @A ol
2,6279°0x  AAC 69.5%F AAUTE. RCCY & &EA
AEJMAES  AHEE 1,684 (44.6%)°]  mEGe] A,
2517 (6.6%)°] AAZAS4 30kg/m? o] o]l ow, 9267 (24.5%) ]
AA E> HA FAgo] Stk FES w2 @zt Huthql

7.7%) 2 $AE0] ECOG PS 0°]90a, 3,085 (81.7%) 9]
gaso] T4 §lol A3 H=EHATh GFR 7]¥ CKD Staged
BX+E= CKD  Stage 1 1,411 (37.3%), CKD Stage 1I
1,866 (49.4%), CKD Stage I 362%W(9.6%), CKD Stage IV
209 (0.5%), CKD Stage V %2 ESRD 1197 (3.2%)°]3lt}. #4}<]

714 54 9 CKD Stage 8 ¥Z9 Aol E 1¢] 2okslo] ek,



A5E gl B FFAVIe AW ZAE VI 4.0em(EFHAL
2.9cm) o]ler, FZAEH olFOoF=  clear cell RCCZ}
2,999 (79.4%), papillary RCC7}F 2929 (7.7%), chromophobe
RCC7} 302" (8.0%), 1 2 RCC7} 185 (4.9%)A ¥t}
7l A% =424 AAMEQF(Localized  RCC,  T1-2NOMO) &
3,254 (86.1%) ©l3lth. AF-AQl Fgetd 54 3l CKD Stage 2

o Aol & 20] Rokwe] gtk

M
!

TF= 5 A oo st FAAFE TR SIS
40.57H4 (H9l: 0.1-233.6) oAt #4s % Hd ARV S
120712 = A3kl

Kaplan Meier &A1 A3 CKD Stage ¥ 14, 39, 5Hd
FAk eSS vwd & 38 KW, CKD Stage V. 3AFTAA
AEEo] M ¥t CKD Stage VO FAE AE7|ks CKD
Stage I, CKD Stage I, CKD Stage II/IV A3 Zhz)
HlwejHolt: E& Aol ds ALSEe] d3xds & F
2t (Log—rank p—value ZFZF 0.046, 0.017, 0.001). o] Az}
Q. 9Fst Kaplan Meier <342 I8 29 AA|Ho] At}

RCC7} zl&sl7] A, nlwd 7)o ddsdvtn F2e = gl
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F7MA o7 BEAE HS w, CKD Stage Vol ald3d= 11299
A= T 44.07M 2 (B 0.1-233.6) ¢ FH#Z 7]7F FF o
sh WE Ae sk skt oA EA 3 FdskA CKD Stage VE
A AE7IZke] v Skabatel vle] o skAl Fa etk (Log—rank
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228 (7.6%) oldrt. 5 AlA xS} 5ol AEEE CKD Stage V
statolAd 97.2% 4°ow, 5@ Overall survival ratex= 85.2%%
CKD Stage 1(88.1%), 1(91.7%), I/IV(84.5%) A3}
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Z

BE713+¢] Kaplan Meier &4 242 19 4, 50 AA o] Slh

A e wAsIA e ARKIOR, ‘OE 2o® Ad
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Aew = WHO/ISUP S+ 3 o], 8l ¢4 CKD Stage
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B4 CKD Stage V¢ Sub-—distribution Hazard Ratiot
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Abstract

Relationship between Preoperative
Renal Function and Prognosis in
Non—metastatic Renal Cell
Carcinoma Patients undergoing

Nephrectomy

Yongseok Kho
Department of Urology,
The Graduate School,

Seoul National University

End stage renal disease(ESRD) is a well known risk factor for
Renal cell carcinoma(RCC), but prognosis of those are favorable then
RCC patients without ESRD, and exact mechanism under this
phenomenom 1s not clear. In this study, we retrospectively reviewed
RCC patients’ data who underwent nephrectomy in Seoul National
University Hospital to show relationship between patients’
preoperative renal function and prognosis of RCC.

We identified 3,778 patients who underwent nephrectomy due to
RCC in Seoul National University Hospital between 2007 and 2021.
According to GFR category, there were 1,411 patients who belonged
to CKD Stage I (37.3%); 1,866 patients to CKD Stage II1(49.4%); 362
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patients to CKD Stage I (9.6%); 20 patients to CKD Stage IV(0.5%);
and 119 patients to CKD Stage V or ESRD(3.2%).

Median follow up period for recurrence was 40.5 month. Kaplan
Meier survival analysis revealed that 5 year recurrence free survival
of CKD Stage V patients were highest among others(98.1% vs 92.0%,
90.3%, 85.4%, p<0.05). In terms of recurrence, competing risk analysis
regarding other cause mortality as competing risk showed that CKD
Stage V was an independent predicting factor of indolent prognosis
(Sub-distribution Hazard ratio 0.188; 95% CI 0.036-0.945, p=0.048).
However, no such association was found in CKD Stage I to IV

patients.
keywords : Renal cell carcinoma, End-stage renal disease,

Chronic kidney disease, Estimated glomerular filtration rate
Student Number : 2021-20895
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¥ 1. CKD Staged 3} 714 EA.

rob| CKD Stage | CKD Stage II CKD Stage II/IV CKD Stage V
€GFR 290 mL/min/1.73m?  eGFR 60-89 mL/min/1.73m? eGFR 15-59 mL/min/1.73m?  eGFR <15 mL/min/1.73m?

N = 3,778 N = 1,411 N = 1,866 N = 382 N =119 P-value
Lto| (M), B#+sD 571 £ 126 50.7 £ 11.3 60.0 + 11.5 67.2 £ 9.7 557 + 124 <0.001
=24, N (%) 2,627 (69.5%) 907 (64.3%) 1,362 (73.0%) 270 (70.7%) 88 (74.0%) <0.001
IEY, N (%) 1,684 (44.6%) 447 (31.7%) 856 (45.9%) 277 (72.5%) 104 (87.4%) <0.001
BMI =30kg/m?, N (%) 251 (6.6%) 98 (7.0%) 119 (6.4%) 31 (8.1%) 3 (2.5%) 0.171
EE™ (+), N (%) 926 (24.5%) 413 (29.3%) 417 (22.4%) 75 (19.6%) 21 (17.7%) <0.001
ASA Class23, N (%) 274 (7.3%) 42 (3.0%) 116 (6.2%) 49 (12.8%) 67 (56.3%) <0.001
ECOG PS21, N (%) 87 (2.3%) 17 (1.2%) 45 (2.4%) 14 (3.7%) 11 (9.2%) <0.001
F5E. N (%) 693 (18.4%) 212 (15.0%) 366 (19.6%) 97 (25.4%) 18 (15.1%) <0.001

SD, Standard deviation (3% <))

- 20 - &1



¥ 2. CKD Stage®d %33 EA.

CKD Stage |

CKD Stage I

CKD Stage I/IV

| CKD Stage V
eGFR 290 mL/min/1.73m?  eGFR 60-89 mL/min/1.73m?  eGFR 15-59 mL/min/1.73m?  eGFR <15 mL/min/1.73m?
N = 3,778 N = 1,411 N = 1,866 N = 382 N =119 P-value

Partial Nx, N (%) 2,196 (58.1%) 977 (69.2%) 1,041 (55.8%) 173 (45.3%) 5 (4.2%) <0.001

Clear cell 2,999 (79.4%) 1,111 (78.7%) 1,502 (80.5%) 319 (83.5%) 67 (56.3%) <0.001
.’.E:.;IE,F& Papillary 292 (7.7%) 87 (6.2%) 151 (8.1%) 30 (7.9%) 24 (20.2%)
:l}?;/;) Chromophobe 302 (8.0%) 134 (9.5%) 141 (7.6%) 23 (6.0%) 4 (3.4%)

Others 185 (4.9%) 79 (5.6%) 72 (3.9%) 10 (2.6%) 24 (20.2%)
Y B3 (cm), BF1sD 40 £29 37 +£26 41 +29 48 £ 34 27 £ 22 <0.001
T=1,N (%) 3,025 (80.1%) 1,183 (83.8%) 1,469 (78.7%) 261 (68.3%) 112 (94.1%) <0.001
T=2 N (% 238 (6.3%) 76 (5.4%) 126 (6.8%) 35 (9.2%) 1 (0.8%)
T23, N (%) 515 (13.6%) 152 (10.8%) 271 (14.5%) 86 (22.5%) 6 (5.0%)
N =1, N (%) 38 (1.0%) 15 (1.1%) 15 (0.8%) 6 (1.6%) 2 (1.7%) 0.461
Grade 2 3, N (%) 1,592 (42.1%) 545 (38.6%) 810 (43.4%) 190 (49.7%) 47 (39.5%) <0.001

SD, Standard deviation (Z<#=A})
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¥ 3. CKD Staged @& 14,

3d, 5dA FAL FE&(%).

CKD Stage | CKD Stage II
eGFR 290 mL/min/1.73m2  eGFR 60-89 mL/min/1.73m?

CKD Stage II/IV
eGFR 15-59 mL/min/1.73m?

CKD Stage V
eGFR <15 mL/min/1.73m?

19 FxE SEE (%) 97.2 96.3 94.1 98.1

3d R HEE (%) 94.2 93.0 87.9 98.1

5 FHE SEE (%) 92.0 90.3 85.4 98.1
— 22 —



E 4 FAL BE7|0 A3 d¥ST BA/I R A
SHR 95% MME|HZF p-value
Lol <604A| AR K|
2604 1.489 1.189 1.865 0.001 t
gE i) SEIN
ofd 0.842 0.652 1.087 0.186
nger 1.138 0.901 1.427 0.263
BMI > 30kg/m? 0.585 0.321 1.068 0.081
=9y 24 1.139 0.870 1.491 0.343
w54 4.447 3.546 5.577 <0.001 t
ASA Class > 3 1.393 0.944 2.053 0.095
ECOG PS 2> 1 2402 1.467 3.932 <0.001 t
ZE5H  Clear cell IS EPN
ot Papillary 0.936 0.597 1.467 0.773
Chromophobe 0.444 0.244 0.807 0.008 t
Others 2311 1.552 3.440 <0.001 t
T=1 SN
T=2 5.929 4198 8.374 <0.001 t
T>3 13.377 10.393 17.219 <0.001 t
N=1 19.608 11.105 34.622 <0.001 t
Grade > 3 4.950 3.809 6.430 <0.001 t
CKD Stage I SEYN
CKD Stage II 1.241 0.957 1.609 0.103
CKD Stage I/IV 1.993 1413 2.811 <0.001 t
CKD Stage V 0.247 0.060 1.012 0.052

SHR, Sub-distribution Hazard ratio.

+ p<0.05
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Tt s A9

w4

~

|

SHR 95% ME[F7t p-value
Lto| <60A| x|
2604 1.348 1.031 1.763 0.029 t
75 2315 1.795 2.986 <0.001 t
ASA Class 2 3 1.237 0.771 1.983 0377
ECOG PS = 1 1.560 0.901 2.702 0.112
ZEHEH Clear cell SEDN
o+ Papillary 0.785 0.469 1.314 0.357
Chromophobe 0.366 0.209 0.640 <0.001 t
Others 1.893 1.186 3.019 0.007 t
T= S EN
T= 4.060 2.824 5.839 <0.001 t
T23 6.887 5.194 9.131 <0.001
N =1 3.899 1.848 8.225 <0.001 t
Grade 2 3 2512 1.890 3.338 <0.001 t
CKD Stage I FSEN
CKD Stage I 0.938 0.688 1.280 0.688
CKD Stage I/IV 0.948 0.616 1.457 0.806
CKD Stage V 0.188 0.036 0.945 0.048

SHR, Sub-distribution Hazard ratio.

T p<0.05
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NESIS =g S SN

Told MMz ef Bt AL XL

o|F7IE

N=4,697
‘ Ol AMIE
'
N=4,659
[ 271 o|4t 9]
|
N=4,597
} | EEEA 2T
N=4,376
N=4,121
N=3,778

29 1 24 94% FPe 9% A7
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a

<

Recurrence Free Survival

]
(e
Te—
Y . —— I — CKD Stage |
— —
e —— ———— | — CKDStage |l
Cakd I, WSS P Stage IV
o — CKD Stage W/
S |
L= ]
uw
{'\.! -
(=]
Log-Rank p<0.001
S |
= T T T T T T
0 24 48 72 96 120
SRS D ZH(NE)
Mumber at risk
CKD I 1399 952 559 293 144 69
CKDIl 1838 1311 819 568 292 169
CKD IV 366 246 178 122 64 38
CKDV 118 80 46 33 13 (5]

g 2. CKD Staged] @& FA¢ A

a
= Al
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Recurrence Free Survival (T1-2NOMO)

]
b=
- — — — CKD Stags |
| — CKDStagell
W | — CKD Stage /v
o — CHKD Stage V
3 |
(=]
u
{\.! =i
o
= Log-Rank p=0.05
ﬂ_ -
= T T T T T T
0 24 48 72 a6 120
SEHEAE DZH(E)
Number at risk
CKD I 1245 883 533 277 135 G4
CKDII 1581 1172 841 516 263 150
CKD NI/ 286 207 155 108 56 33
CkKDV 112 79 46 33 13 6

a9 3. =424 (Localized) RCC (T1-2NOMO) 3H#}ell A4 CKD
Stage°| W& FE AT =77 )3 Kaplan Meier B EF A,

_27_

S B kiR



Cancer Specific Survival

CKD Stage |
CKD Stage Il
CHD Stage VIV
CKD Stage W

o

q -

= m

i i

I\-_ -

[ =]

3.

(=]

o

{'\! L

(=]

g Log-Rank p<0.001

G— T T T T T T

0 24 48 72 96 120
SEEME D2 (NE)

Number at risk
CKDI 1411 1000 594 317 163 83
CKDI1l 1866 1382 o987 625 336 206
CKD IV 382 280 201 144 77 50
CKDV 119 a1 46 33 13 3]

29 4. CKD Stage°] @& AAMEY Eo] HE7)7H )3 Kaplan

Meier A< 4.
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Log-Rank p<0.001

Overall Survival

]

Number at risk
CKDI 1411
CKDI 1866
CKD WY 382
CKDV 119

<

a
= Al
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1382
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06 .08
| 1

Cumulative Incidence
.04
§

Competing-risks regression

02

— CKD |
— CKD I
~ CKD v
— CKDV
] ] !
}] =20 100 150

Analysis time (months)

. AAAEEA A3 CKD Stageo| W& Ao o sk
A&t (Cumulative Incidence Function)
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Fractional polynomia

Log (Hazard Ratio)
0
|

T T T T
0 50 100 150
CKD-EPI eGFR

a8 7. CKD Stage [ ~IV 3ATA FAE AEo| st Hazard
Ratio Plot ¥ 95% Al Z 7,
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