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AR R RSN » IREBEF O ARG T —
e R B R E (National health insurance research database, NHIRD) HY KB 57
M —FerEVAR  SHEEREATIRA 0 BRINEE T EEQ KT EER
AEUEFT percutaneous nephrolithotomy (PCNL) » 2517148 PR E S0 i
retrograde intrarenal surgery (RIRS) ° f84MNERFFA AT extracorporeal shock wave
lithotripsy (ESWL)PA Fe A TR RRIREG I ARE - BRIV EREVAR » DA R
BB MAS N  HEIREERAENSE  ARGEBRFEERENABE
o e ERkEEE L -

F— AR SO AFIE A B ER - AT E TR KB iE
BEEGFT (PCNL) » HTEANBEATFM (RIRS) FIEIMNERREAMT (ESWL)
HEEHEREHA R RNEE - EEHEEBMEEF » BfUE T 3370 8
52 PCNL FUEE » I & BNRIRBR R REIEE (NHIRD ) HREHEER T
2000 Z 2015 £EHARIEESZ RIRS fI ESWL Y 13,480 2&8% - B2/ 0 —F1EHE
R ZAE TSR =E A NNSEEEEG (AKD » —FEREENEEER

(CKD) FI#KHAER (ESRD) » KIEEHD)HI R -

B et B ZE ER R (A RHERR) SoEMbGE R Z E:

HESTAE 2000-2015 £ > H 1936512 A » H 36464228 R(FIZ2BUERT)FEEST
8% Hi o FFEEEBREEETER  BUIREIEE) » A 3370 il & 7 285 i
AEAFAGPCNL)EE » &KL 1:4 $h 13480 fir#tigal [13480 ArzefT B A
PRESRIEAFT4HRIRS) ~ 13430 Airf8SMER4H(ESWL) - BHFEENEIZRHE
(Without)] » =B A AR ESEBIEE (AKD) HIELFIE 0.50% (17 A/3370 A) -
0.22% (30 A/13480 A) ~ 0.18% (24 A/13480 A) ~ 0.02% (3 A/13480 N) - 1% 4 4H
2240 18 M B Bl (CKD)RI EL B4 Bl & 1.99% (67 A /3370 A) ~ 1.32% (178 A/13480
A~ 0.82% (110 A/13480 A)Fz 0.74% (100 A/13480 A) » 4 4HZEZR|BHEHI =T
(Log-rank P<0.001) ; 555b » 1F1% 4 4HB A FRBIECER)HHIELHI7F1 % 0.95% (32 A
/3370 A)~0.51% (69 A/13480 A)~0.38% (51 A/13480 A)Fz 0.33% (45 A/13480 N)»
4 (R BE IR (Log-rank P<0.001)



36,464,228 events; 1,936,512 individuals

Outpatient and inpatient of Longitudinal Health Insurance Database (LHID) in 2000-2015 in Taiwan

Inclusion criteria
Caleulus of kidney with

PCNL

Exclusion criteria

1. Caleulus of kidney
before 2000

2. PCNL before 2000

3. Acute kidney mjury /

1. Caleulus of kidney
with RIRS

2. Without PCNL m the
study period

3. The same exclusion
citeria ~ of  study
cohort

4. 4fold  propensity

score matched by

1. Caleulus of kidney
with ESWL

2. Without PCNL i the
study period

. The same exclusion

[FS]

citeria  of  study
cohort
4. 4-fold  propensity

score  matched by

1. Caleulus of kidney

2. Without PCNL / RIRS /
ESWL m the study
period

3. The same exclusion
criteria of study cohort

4. 4-fold propensity score
matched by gender,

age, index year, and

CKD before tracking gender, age, index gender, age, index comorbidity
4. Age<18 year, and comorbidity year, and comorbidity
5. Genderunknown ¢ ! ! v
PCNL RIRS ESWL Without
(Study cohort) (Comparison! cohort) (Comparison? cohort) (Comparison3 cohort)
3,370 individuals 13,480 individuals 13,480 individuals 13,480 individuals
* ‘ Tracking endpoint (2015.12.31) * *
17 individuals with 30 individuals with 24 individuals with 3 individuals with
acute kidney injury acute kidney injury acute kidney injury acute kidney injury

in 3-month tracking

in 3-month tracking

in 3-month tracking

in 3-month tracking

67 individuals with CKD
(32 individuals with
ESRD with hemodialysis)

after 1-year tracking

178 individuals with CKD
(69 individuals with
ESRD with hemodialysis)

after 1-year tracking

110 individuals with CKD
(51 individuals with
ESRD with hemodialysis)

after 1-year tracking

100 individuals with CKD
(45 individuals with
ESRD with hemodialysis)

after 1-year tracking

B2 4 4 [ERE-ERFFEERFQRAFITPCNL) 3370 A AfEHRHE
(RIRS) 13480 A ; #BSYMEREHESWL) 13480 A 5 #FHE4H (without)-13480 A)TEEHE
R EARR R D AIER - E - [ERERK 3 BIIREAENR] - Fik(E) - 81 -
FEEE WA FEEN ARG  WeABEER -




Tablel. Characteristics of study in the baseline |

Group PONL RIRS ESWL | Without
Variables n % | n % P | n L] P | n ] P

Total 33T 000 | 13480 §0.00 | 13m0 50.00 [ 13m0 50.00
Gender | 0599 | 0.9 | 05999
Male 2437 R | 9 231 [ ome 231 | oms 7231
Female 933 ne | am 2769 | 3m 2769 | 3 2769
Age (years) 196121263 | 191541380 00 | 190951416 0082 | 19.19413.15 0095
Age group (vears) | 099 | 099 | 099
1544 L7 o9 | s 20 5788 20 | s nn
4564 1,485 wor | sem m | som ot [ som o7

3] 8 Boe | 17 1300 [ 1m 13.00 | 1 13.00
Married | 0997 0| 0470
Without 1180 w0l |4 3501 [ 4709 319 | 4m 3195
With 1365 54 6285 1662 6289 1665 6289 1665
Divoree s12 159 | 205 1502 [ 20 1507 | 203 1501
Spouse death 1o 326 40 326 [T 33 | o 337
Unkoown 3 00 |10 007 | 2 001 3 002
Fducation | 04| 0901 | 0997
Elementary / junior high school A3 63 | 85 6.19 | 8 6.16 | 83 618
(Vosationa)kih schod 1528 55| 6w 4558 | 61 4569 [ 61 569
Univeristy / college / graduate 1630 83| 64w 821 | 685 ®1l | am2 1800
Others 2 0 |2 00 | s 004 [ 6 004
Insured premium (NTS) 0.403 0.384 0274
<16.000 309 9169 | 13 9734 [ 138 903 [ 1326 912
15,000-34.999 55 16 | 19 [ 1 133 | 132
235,00 2 068 9l 068 6 064 1 0.56
D _ 0990 | 0% | 099
Without 3013 24 | 120l 8940 | 1208 841 | 1208 w41
Witk 37 059 | 149 1060 | 1 1059 | 14m 1059
T _ 099 | s | 0960
Wtlout 2781 X 114 825 [ 1130 827 11129 8256
With 589 148 | 23% 1748 [ 230 1743 | 231 14
Gout | 0943 | 09| 0199
Without 3,280 973 | 1B 9735 | 106 5730 [ 13120 9733
Wit 5 W | 265 | 3 270 | 360 267
Hyperlipidemia | 0611 | 052 | 0578
Withot 3,35 wis | 143 %61 | 13405 9959 | pam 9061
With u 2 | a8 036 | s 041 | = 039
Sepsts . . .
Without 33T 0000 | 13480 100.00 | 1480 100.00 | 13480 100.00
Wilh 0 00 |0 0400 _ 0 000 [ 040
GN |
Without 3370 10000 | 13480 100.00 | 13480 100.00 [ 13480 100.00
With 0 b0 |0 000 [ o 000 | o 00
NS . 0289 | 056 | 0564
Withot 3,360 o | 1w .99 | 1am 99.99 | 1am 9999
With 1 03 |1 001 | = 001 4 001
Cystic kidney disease | 09 | 08271 | 0148
Withoot 3319 W | B2 9852 | B2 9843 | 13280 98,52
With 5l 151 | mw 148 | = 157 [ 148
Pyclonephritis | 0| 0919 | 0819
Without 3027 R | e £0.88 | 120 §0.78 | 120m 8076
Wilh M 018 | 1364 1012 1378 1022 [ 13w 1024
CCLR 0132069 007050 <0001 0112065 0239 0092067 0,002

fEZ4H(PCNL)ERE £ DM HYEER(12.79%)1E S 7> RIRS (9.52%) ESWL (10.78%)
K Without (10.14%); FE & HTN BYELA1(19.53%)E% S 7 RIRS (14.18%)~ESWL(15.88%)
K Without (14.70%) ; FEF& Gout FYELH(2.40%)#& = 7> RIRS (1. 83%) ~ ESWL(1.82%)
B Without (1.82%) ; #&E Hyperlipidemia AIEEBI(1.66%){EFY RIRS (1. 87%) ~ ESWL
(2.31%) 5z Without 4H(2.15%) - {E Z£4H CCI_R 43-851(0.47 73) & RIRS (0.43 43)~ESWL
(0.38 43) ¢ Without 4H(0.41 43) »



E > ™ " -
| Tablel. Characteristics of study in the endpoint

Group PCNL RIRS ESWL Without

Variables n % n % P n % P n % P
Total 33T 20.00 13,480 §0.00 13480 0,00 13,480 §0.00
DM <0001 0.001 <0001
Without 293 8721 12,197 9048 12,027 00 12,113 89,86
With 131 121 1283 952 1453 10.78 | 1367 10.14
Hr <0001 <0.001 <001
Without 2 w047 11,569 8582 11,340 8412 11498 §5.30
With (i) 1953 1911 14.18 2140 1588 1982 14.70
Gout 0.032 0028 0,028
Without 3289 97.60 13.233 98.17 13,235 9818 3235 9818
With H| 240 1 1.83 45 182 us 182
Hyperlipidemia 0421 0023 0,080
Without 334 98.34 13,128 98.13 13,168 9760 13,190 ]
With ] 1.66 52 187 3 131 0
Sepsis
Without 3370 100,00 13.480 100.00 13,480 100.00 13,480 100.00
With 0 0.00 0 0.00 1] 0.00 0 0.00
GN 0.508 0469 0.648
Without 3363 %.79 13459 LAY 13 460 90 85 345 99,83
With T 021 ] 0.16 N 0.15 n 017
N§ 0.038 0203 0.203
Without 3367 %.9] 13478 99 13475 99.96 13475 99.96
With 3 0.09 1 001 § 0 § 0.04
Cystic kidney disease <0.001 <0001 <0001
Without 31308 G846 13408 %47 13,384 9.0 13,395 w37
With 52 154 /! 0.53 96 0 85 063
Pyelonephritis <0001 0ot | <001
Without 3088 91.63 12973 %24 12794 9491 12898 95.68
With 3 837 507 176 686 50 582 432
CCILR 047179 0432176 037 0.38£1.61 0.006 0412167 0,079

=HEEEEAKDNEERNZENEBH K S BIHINEGER » CAZSEBEIIEE
RAFE Adjusted HR) » FEFZH] T 4R ~ F#g ~ BN - BERE -~ LR -
ZHT -~ R EREE KRB E KR EER ARG FiTPCNLHEE i
P& B B (CKD) AR () [ PCNL {257 772 RIRS 4H ~ A8 ME R ESWL 4H
Without 4H{EZEHY 2.110 £ ~ 2.668 £iZ ~ 2.766 2] -

&M B BB (CKD) Y 2 BN R Y B 8T e 26 BIH T 45 5% » (DA BRI M SR 2k
&:Adjusted HR) » fE#EH1 T MR ~ 4248 ~ BRI - TEREE - AW - 6 -
bR KBRS % ST EER A G FiiPCNLEE e e
FE (CKD)HI#E 2R (%) [ PCNL {243 A2 RIRS 4H ~ #84MEK; ESWL 4H - Without
LH{EZEHY 2.337 fi5 ~ 2.481 £ ~ 3.516 f&]) -

REBECGER R ERRNE BT SBIRIEER > CLS BRI ERK
&:Adjusted HR) » FEFZEH] 745! ~ 5 ~ BN - BHEEE - SRR - 26
WHLEE R BhER % ST T B AR A Tt PCNLFEE th &Y infkE
ECRENRIR(ERE) [PCNLEZE 2 AIZRIRSH ~ #85NEKESWLAE ~ WithoutéH
H92.9526% ~ 2.529f% ~ 3.667f&Z] -



FINI AT FITRE %S AKT, CKD, K ESRD HY#

Tabled4-1. Factors of actue kidney injury by using Cox regression

PCNL vs. RIRS [ PCNL vs. ESWL PCNL vs. Without
PCNL frequency  Adj IHR 95%Cl 95%CI P | Adjusted HR 95% C1 95% CI P Adjusted HR  95% C1  95% CI P
0 Reference | Reference Reference
1 1.043 0.140 7.777 0967 | 1.402 0.196 10459  0.742 1.598 0.256 8.751 0.841
2 2.045 1.092 3.827 0025 2.532 1327 4833 | 0.005 2.577 1.232 4.042 0013
=3 0.000 - - 0.983 | 0.000 - - 0.990 0.000 - 0.942
HR= hazard ratio, CI = confidence interval, Adjusted HR: Adjusted variables listed in Table3-1
Tabled4-2. Factors of CKD by using Cox regression
PCNL vs. RIRS | PCNL vs. ESWL PCNL vs. Without
PCNL [requency Adjusted HR  95% C1  95% C1 P | Adjusted HR 95% C1 95% CI P Adjusted HR  95% C1 95% ClI P
0 Reference | Reference Reference
1 2.161 1.607 2907 | =0.001 2.292 1.650 3185 <0001 2.356 1.462 3.165 [=0.001
2 2.683 1443 4989 [0.002 3.089 1.641 5.809 <0001 3.154 2014 5001 =0.001
=3 6.068 2924 12.665 =0.001 7.094 3.055 16474 | <0.001 7.100 3904 15265 =0.001
HR= hazard ratio, CI = confidence interval, Adjusted HR: Adjusted variables listed in Table3-2
Table4-3. Factors of ESRD with h lialysis by using Cox reg
PCNL vs. Without | PCNL vs. URSL PCNL vs. ESWL
PCNL frequency  Adj 1HR 95% Cl1 95% C1 P | A 1j 1HR 95% CI 95% CI P Adjusted HR  95% C1  95% (1 P
0 Reference | Reference Reference
| 2.420 1.527  3.637 [=0.001 2.642 1.619 4232 [<0.001 2.845 1.123 3.798 | 0.001
2 4.662 2.097 10363  <0.001 3.993 1.880 9.489 | 0.002 5.134 2.098 8011 [<0.001
23 8.979 3.166 25459 [<0.001 4.796 1.139 20,198 | 0.033 9.064 2467  29.512 [SO0F
HR= hazard ratio, CI = confidence interval, Adj 1 HR: Adj 1 variables listed in Table3-3
\ . N — . . .
A Kaplan-Meierz 7£ K log-rank test ZREE -~ cumulative incidence:
(—)Acute kidney injury in 3-month tracking among different group
0.07 Group 0.07 Group
Log rank P=0.495 _MPCNL Log-rank P=0.001 _MPCNL
5 oo, | -7'RIRS E 7 'RIRS
g 0.06—] ! -.-'E\-"T i 0.06— ~ESWL
. =« "Without
£ Total | £ Once
2 oes+ : 2 005
~ -~
-] B
g 004 £ 0.04-]
s ' =
- -
£ 003 £ 0.03-] T
z | z E
£ 002 £ 002
£ £
= ]
E 0.01 E 0.01-]
0,00
T T T T
0 30 60 90
Days of follow-up Days of follow-up
0,07 Group
0.07- Log rank P-0.001 _,G"P"(":L g Logrank P=0.010 ~renL
E 0,06 ] el £ 006 ] _PESWL
g Twice : £ > =3 times ;
Z 005 H 2 005+ :
- : =~ »
E 0.04— . § 0,04
= s :
e ! s -
£ 0.3 ' £ 0.039 ]
= ] = :
f 0.02- : = 002
: . ;
g 001 i g 0.01 A
0.00— = 0.00— l_l |
T T T T
o a0 60 20 ' !

P
g

Days of follow-up

Days of follow-up



Cumulative incidence of ESRD with hemodialysis

Cumulative incidence of ESRD with hemodialysis

(=) CKD after 1-year tracking among different group

Cumnulative incidence of CKD

Cumulative incidence of CKD

025+ Group 0.25- Group
Log-rank P<0.001 —MPCNL Log-rank P<0.001 _MPCNL
- 7 'RIRS _ - 'RIRS
—MESWL —ESWL
**1 | Total R g°* | Once
o
s
015 E 0.15-
<
Z
8
0,10 é 0.10]
0,05 o
0.00]
| N N S N S R N S I SN N S N L A N S N S S N A
0123456789 10111213141516 0123456 7891W0111213141516
Years of follow-up Years of follow-up
0.12- Group 0,601 Group
Log-rank P=0.007 - MPCNL Log-rank P<0.001 _FPCNL
. . -7 'RIRS =_RERE
od| TWice | [-mEswL 0.50 Cn =CIESWEL
g > =3 times
; T 0.40
“
£
E 030
£
E ;
T T I T T T T T T T T 1 T 1 | N N S S S N S N N N
012345678 910111213141516 0123456 78 910111213141516
Years of follow-up Years of follow-up

(=) ESRD with hemodialysis after 1-year tracking among different group

Group | Grou
0.10| § 0.10 P
Log-rank P<0.001 _MPCHL g Logrank P<0.001 _MPCHL
-7 'RIRS E " RIRS
—MESWL 2 —MESWL
0,08 - & "Without £ o8-
=
0.06—| E 0,06
w
%]
k-]
— - -1
0.04: £ 0.04
z
0.02-| g 0,02
0.00-| g 0.00-
T I rrrrr 111157 L L AL A A P A |
0123456 78 910111213141516 012345678 910111213141516
Years of follow-up Years of follow-up
0.07— Group & 0.50- Group
Log-rank P<0.001 _MPCNL _s; Log-rank P=0.032 _MPCNL
-7 'RIRS = -7 'RIRS
0.06 MESWL E _ . — TESWL
£ owd| >=3times
0.05] =l
=
a 0.30—
0.04— o
5]
0.03% H
034 -~
S 020
=
0.02— 14
5
¥ 0.0
0.014 é --
-]
|—___,_.—_-—-f_'_
0.00- g 0.00
T T T T T T T T T T T T 1 T 1
©12345678910111213141516 012345678 510l1213141516
Years of follow-up Years of follow-up
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