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International Statistical Classification of Disease and Related Health Problems, Tenth
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A XX 2=

Treatment Code

Flexible ureterorenoscopic 8546110, 8046120, 8546130, 8546140, 8546150
stone removal (kidney)
8039100, 8039101, 8039102, 8039103, 8039000,
Ureteroscopic stone removal 8039001, 8039002, 8039003, 8038900, 8038901,
8038902, 8038903

Cystoscopic bladder stone 8044700
removal
Percutaneous nephroscopic 8548600

stone removal

Removal of urethral stone or 8747500, 8747600
foreign body

8063800, 8063810, 8063900, 8064000, 8064100,
8064200, 8064300, 8064400, 8064500, 8064600,
8064700, 8065800, 8065900, 8066000, 8066100,

ESWL 8066200, 8066300, 8066400, 8066500, 8066600,
8066700, 8068800, 8068810, 8068900, 8069000,
8069100, 8069200, 8069300, 8069400, 8069500,
8069600, 8069700

Abbreviations: ESWL, extracorporeal shock wave lithotripsy.

<E 2-2> CHAR} M 2 Zoo| AFRE ICD-10 2E

CHAF =it ICD-10 2=
Myocardial infarction 121-123
Ischemic heart disease 120-125
Heart failure 150
Cerebral infarction 163-64
Cerebrovascular disease 160-69
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g A4 olefelle & ATellM 281 kR (Hel, A, 75, ZIE £9)
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25] O]% e 49 sd A 4l
S5 Hrl =79 dE0 7 Charlson comorbidity index (CCI) scoreE X 5%

of w} Atareict.”

<E 2-3> SHEEISH A0 AFREl ICD-10 BE
Comorbid condition ICD-10 code
Chronic kidney disease N18
Hypertension [10-13, 115
Diabetes E10-14
Ischemic heart disease 120-25
Cerebrovascular disease 160-69
Gout M10
Dyslipidemia E78.0-78.5
Acute myocardial infarction 121, 125.2
Heart failure 150
Peripheral vascular disease 1702, 173
Dementia FOO, FO1, FO3, G30
Chronic pulmonary disease J42-147, J60-67, J70.1, J70.3
Connective tissue disease MO05, M06, M30-36, M45
Peptic ulcer K25-28
Mild liver disease B18, K70.4, K711, K713, K714, K715,
K73, 294.4
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Comorbid condition ICD-10 code

Severe liver disease K70.3, K71.7, K72.1, K72.9, K74.3-6, 185,
186.4, 198.2

Hemiplegia G04.1, G11.4, G80.1, G81, G82, G83.0-4,
G83.9

Malignancy C00-97

Acquired immune deficiency syndrome B20-22, B24

3R Az 2 BN

1. Z1H#H (Outcome variable, Z&H%)

2 AT Ak A (YA = S8 A EEA Age] i
Z} kel A4z A2k (index date) 278 AR T &2 A7 F59(20194
129 314) 5 ¢ W& A7HA FAs=E 7k, 5748 A28 (ICD-10 codes:
121-123) 32 5|84 Z(ICD-10 codes: 163-64)7 & T =71 4 Al
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B T F9 AMHSERE (5 E Q3= Q2 AA o WY o2 HEE wER

Sk ZF AR AES 1,000 21-d (person-year)d WA AFZ ALFSEA

ovl, A Wy L 7 BE o] 2
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Subjects treated for urolithiasis
(years 2002-2019)
N=1017,772

Subjects with incident urolithiasis
requiringtreatment (vears 2009-2014)
N=795208

Exclusion.
Diagnosed before 2009 (N=213 563)
Subjects underthe age of 19 (N=9,003)

779,350 subjects

Exclusion:
Diedbefore 90 days from the index date (N=15,856)

697,792 subjects

Exclusion
Pre-gxisting history of cardiovascular disease (N=30,700)
To maintain 1:2 matching (N=50,858)

7w

Watched controls
(1:2 on age, sex, index date)
N=1590,132

1549222 subjects

Exclusion
Died befare 90 days from the index date (N=40,910)

1,395,584 subjects
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Exclusion:
Pre-existing history of cardiovascular disease (N=43,279)
To maintain 1:2 matching (N=110,359)
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<E 3-1> A7 ChYRIe| Uurs S
Study Participants
Overall Stone formers  Matched Controls
Characteristics (N= 2,093,376) (N=697,792) (N= 1,395,584)
Age, mean * SD, years 473 £ 139 473 £ 139 473 £ 139

Sex, number (%)
Male
Residential area, number (%)
Capital area
Metropolis
Other regions
Income quartiles, number (%)
First quartile (lowest)
Second quartile
Third quartile
Fourth quartile (highest)
Comorbidities, number (%)
Hypertension
Diabetes
Chronic kidney disease
Gout
CCI score

vV N — O

3

1,442,115 (68.9)

652,634 (31.2)
429,262 (20.5)
1,011,480 (48.3)

342,194 (16.3)
967,324 (46.2)
395,797 (18.9)
388,061 (18.5)

81,552 (3.9)
78,149 (3.7)
5,678 (0.3)
24,387 (1.2)

342,194 (16.3)
967,324 (46.2)
395,797 (18.9)
388,061 (18.5)

480,705 (68.9)

230,206 (33.0)
151,626 (21.7)
315,960 (45.3)

67,550 (9.7)

320,355 (45.9)
150,769 (21.6)
159,118 (22.8)

35,608 (5.1)
34,804 (5.0)
3,103 (0.4)
10,474 (1.5)

67,550 (9.7)

320,355 (45.9)
150,769 (21.6)
159,118 (22.8)

961,410 (68.9)

422,428 (30.3)
277,636 (19.9)
695,520 (49.8)

274,644 (19.7)
646,969 (46.4)
245,028 (17.6)
228,943 (16.4)

45,944 (3.3)
43,345 (3.1)
2,575 (0.2)

13,913 (1.0)

274,644 (19.7)
646,969 (46.4)
245,028 (17.6)
228,943 (16.4)

Note: Data are presented as means * standard deviation or numbers (percentages).

Abbreviations: SD, standard deviation.
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7] $18l Cox AAE w45 Aldtact vhol, Aol thsll BAsh AE A olx a=44
< A AT izl vis] A A Adko] WA 9ol 11% E2 A=
shol %)t} (hazard ratio 1.11, 95% confidence intervals 1,09-1.14), 371802 AF
199 2 B3 #9dl @8 BASGS Wolx dAie FUsHl FA=ER e (hazard
ratio 1,11, 95% confidence intervals 1.09-1,14), &8 FxH, whA Al g1
$Eo] SUAR F77A Teelol nAT BAANE 10% olbel AU Aol B

=t} (hazard ratio 1.10, 95% confidence intervals 1,08-1.13).
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<E 4-1> BXZ U OTR0IN MBI g L HEY
Stone formers Controls

Events (%) 20,221 (2.9) 11,671 (0.8)
Person-years 4,262,750.9 8,444,973.4
Incidence rate” 47 1.4

Age and sex adjusted HR 1.11 [1.09-1.14] 1.00 [Reference]
Multivariable 1 HR" 1.11 [1.09-1.14] 1.00 [Reference]
Multivariable 2 HR® 1.10 [1.08-1.13] 1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.
b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,
and gout).
All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl, confidence interval.

Cumulative incidence 3.50%

3.00%

2.50%

2.00%

1.50%

1.00%

0.50%

0.00%
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500
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Stone formers Controls
Age < 50 yrs 391,910 783,820
Events (%) 2,429 (0.6%) 3,672 (0.5%)
Person-years 2,523,900 5,032,124
Incidence rate” 1.0 0.7

Age and sex adjusted HR
Multivariable 1 HR®
Multivariable 2 HR®

1.32 [1.25-1.38]
1.32 [1.25-1.39]

1.29 [1.22-1.35]

1.00 [Referencel]
1.00 [Reference]

1.00 [Referencel]

Age = 50 yrs 305,882 611,764
Events (%) 8,142 (2.7%) 14,612 (2.4%)
Person-years 1,743,527 3,425,878
Incidence rate® 4.7 43

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

1.07 [1.04-1.10]
1.07 [1.04-1.10]

1.06 [1.03-1.09]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.

b Multivariable 2 model further adjusted for income levels and residential area.

¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,

and gout).

All exposure-event associations are expressed as HRs and 95% Cls.

Abbreviations: HR, hazard ratio; Cl, confidence interval.

<HE 5-2> JEo| OE A

Agh w4 Bl Y

=21
Stone formers Controls
Male 480,705 961,410
Events (%) 7,898 (1.6%) 13,826 (1.4%)
Person-years 2,941,915 5,816,531
Incidence rate® 27 24

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

1.10 [1.07-1.13]
1.10 [1.07-1.13]

1.09 [1.06-1.12]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

Female 217,087 434174
Events (%) 2,673 (1.2%) 4,458 (1.0%)
Person-years 1,326,402 2,644,120
Incidence rate® 2.0 17

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

117 [1.12-1.23]
116 [1.11-1.22]

1.15 [1.10-1.21]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.

b Multivariable 2 model further adjusted for income levels and residential area.

¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,

and gout).

All exposure-event associations are expressed as HRs and 95% Cls.

Abbreviations: HR, hazard ratio; Cl, confidence interval.
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Stone formers Controls
1*" and 2™ quartiles 289,516 595,375
Events (%) 4,545 (1.6%) 8,463 (1.4%)
Person-years 1,768,943 3,607,973
Incidence rate® 2.6 2.3
Age and sex adjusted HR 1.10 [1.06-1.14] 1.00 [Reference]
Multivariable 1 HR” 110 [1.06-1.14] 1.00 [Reference]
Multivariable 2 HR® 1.08 [1.04-1.12] 1.00 [Reference]
3 and 4" quartiles 408,276 800,209
Events (%) 6,026 (1.5%) 9,821 (1.2%)
Person-years 2,498,649 4,857,269
Incidence rate® 2.4 2.0
Age and sex adjusted HR 1.14 [1.10-1.18] 1.00 [Reference]
Multivariable 1 HR" 113 [1.10-1.17] 1.00 [Reference]
Multivariable 2 HR® 1.12 [1.08-1.16] 1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.
b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,
and gout).
All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl, confidence interval.

<HE 5-4> 7FX[0]| M2 M T &Y HIED HE

Stone formers Controls
Capital area and metropolis 467,586 973,156
Events (%) 6,473 (1.4%) 11,627 (1.2%)
Person-years 2,875,654 5,926,520
Incidence rate® 23 2.0
Age and sex adjusted HR 1.13 [1.10-1.16] 1.00 [Reference]
Multivariable 1 HR® 1.13 [1.10-1.17] 1.00 [Reference]
Multivariable 2 HR® 1.12 [1.09-1.16] 1.00 [Reference]
Other regions 230,206 422,428
Events (%) 4,098 (1.8%) 6,657 (1.6%)
Person-years 1,390,444 2,530,344
Incidence rate” 29 26
Age and sex adjusted HR 1.11 [1.09-1.14] 1.00 [Reference]
Multivariable 1 HRP 1.11 [1.09-1.14] 1.00 [Reference]
Multivariable 2 HR® 1.10 [1.08-1.13] 1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.
b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,
and gout).
All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl, confidence interval.
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Stone formers Controls
Without hypertension 662,184 1,349,640
Events (%) 9,734 (1.5%) 17,240 (1.3%)
Person-years 4,052,566 8,178,818
Incidence rate” 24 2.1

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

1.11 [1.08-1.14]
1.11 [1.08-1.14]

110 [1.08-1.13]

1.00 [Reference]
1.00 [Reference]
1.00 [Reference]

With hypertension 35,608 45,944
Events (%) 837 (2.4%) 1,044 (2.3%)
Person-years 217,565 276,123
Incidence rate® 3.8 3.8

Age and sex adjusted HR
Multivariable 1 HR”
Multivariable 2 HR®

111 [1.09-1.14]
111 [1.09-1.14]
1.10 [1.08-1.13]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.
b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,
and gout).
All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl, confidence interval.

<E 5-6> G Q20 m=E

NyE| BE 2y vign ds

Stone formers Controls
Without diabetes 662,988 1,352,239
Events (%) 9,717 (1.5%) 17,176 (1.3%)
Person-years 4,064,116 8,208,091
Incidence rate” 2.4 2.1

Age and sex adjusted HR
Multivariable 1 HR®
Multivariable 2 HR®

112 [1.09-1.15]
112 [1.09-1.15]

111 [1.09-1.14]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

With diabetes 34,804 43,345
Events (%) 854 (2.5%) 1,108 (2.6%)
Person-years 200,471 244,899
Incidence rate® 43 4.5

Age and sex adjusted HR
Multivariable 1 HR®
Multivariable 2 HR®

0.99 [0.91-1.08]
0.99 [0.90-1.08]

0.98 [0.90-1.08]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.
b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,
and gout).
All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl, confidence interval.
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Stone formers Controls
Without CKD 694,689 1,393,009
Events (%) 10,440 (1.5%) 18,189 (1.3%)
Person-years 4,251,497 8,441,635
Incidence rate® 25 22

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

1.12 [1.09-1.14]
111 [1.09-1.14]
111 [1.08-1.13]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

With CKD 3,103 2,575
Events (%) 131 (4.2%) 95 (3.7%)
Person-years 14,181 10,995
Incidence rate” 9.2 8.6

Age and sex adjusted HR
Multivariable 1 HR®
Multivariable 2 HR®

0.99 [0.76-1.29]
0.99 [0.76-1.30]

0.98 [0.75-1.28]

1.00 [Reference]
1.00 [Reference]
1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.

b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,

and gout).

All exposure-event associations are expressed as HRs and 95% Cls.

Abbreviations: HR, hazard ratio; Cl, confidence interval.

<H 5-8> &8 |70 ME A Ha 24 Hgn oRE

Stone formers Controls
Without gout 687,318 1,381,671
Events (%) 10,399 (1.5%) 18,032 (1.3%)
Person-years 4,213,259 8,386,743
Incidence rate® 25 2.2

Age and sex adjusted HR
Multivariable 1 HR®
Multivariable 2 HR®

1.12 [1.09-1.15]
1.12 [1.09-1.15]

111 [1.08-1.13]

1.00 [Reference]
1.00 [Reference]

1.00 [Reference]

With gout 10,474 13,913
Events (%) 172 (1.6%) 252 (1.8%)
Person-years 53,208 67,478
Incidence rate” 32 37

Age and sex adjusted HR
Multivariable 1 HR"
Multivariable 2 HR®

0.88 [0.72-1.07]
0.87 [0.72-1.06]

0.88 [0.72-1.07]

1.00 [Reference]
1.00 [Reference]
1.00 [Reference]

Note: a Incidence rate expressed as number of events per 1,000 person-years.

b Multivariable 2 model further adjusted for income levels and residential area.
¢ Multivariable 3 model further adjusted for comorbidities (hypertension, diabetes, chronic kidney disease,

and gout).

All exposure-event associations are expressed as HRs and 95% Cls.
Abbreviations: HR, hazard ratio; Cl,

confidence interval.



Groups Subgroups Hazard ratio P for

(95% Cl) interaction

Overall - 110 [1.08-113]
< 50 years : —— 1.29 [1.22-1.35]

Age H <0.001
> 50 years R 1.06 [1.03-1.09]
Male e 1.09 [1.06-1.12]

Sex . 0.03
Female [P 1.15 [1.10-1.21]
Income 1* and 2™ quartiles - 1.08 [1.04-1.12]

: 0.12
levels 3 and 4" quarties e 112 [1.08-1.16]
Large cites Pk 1.12 [1.09-1.16]

Residence : 0.27
Other regions .o 1.10 [1.08-1.13]
Without I 1.10 [1.08-1.13]

Hypertension . 0.65
With P 1.10 [1.08-1.13]
Without P 1.11 [1.09-1.14]

Diabetes . 0.003
With —e— 0.98 [0.90-1.08]
Without Lo 1.1 [1.08-1.13]

CKD : 0.42
With ———— 0.98 [0.75-1.28]
Without T 111 [1.08-1.13]

Gout 5 0.008
With — 0.88 [0.72-1.07]

I 1 1
0.75 100 125 150

[O&! 5-1] Forest plot for subgroup analysis
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