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( Source: Health Insurance Review and Assessment Service, 2010-2020)
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al.,, 2009). STS & A4 (Society of Thoracic Surgeons Risk Score)?} 2]z H]|o]
Be APOE HEUWY AAES W BRIN F AR ARAS 5
IAN29 252 $33,752, 2429 g2 $39.227, 3ARES a2 $49.386,

4AMEQ] TE22 $64,30132] UY v]8O] .

2o] 59100 STS risk score’} 1% 713
mjotct Algd]= $3,000 sofdtiy B 17619 th(Arnaoutakis et al., 2011). X|ZF
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=ITH(Nashef et al., 1999).
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a
ek, AEY, Bk, 48748 AUHS, eGFR, HEF 49,
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MA 715AsE 9o] Qe ATl 715 B4 5ol JohKim et al., 2021).
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Within the standard cohort DB,
patient diagnosed with aortic wvalve
disease except for under 20(N=1,740)

-
Wash out of 2002~2003
(N=1,454)

¥

L3
Aortic valve stenosis

Aortic valve
insufficiency

1 [ Aortic valve stenosis ] [ with insufficiency

J

Age, Sex, Region, Income, Medical
Insurance, Hospital type, Disability,
Charlson Comorbidity Index, Diabetes,
Renal disease, Congestive heart failure,
Peripheral disease, Chronic pulmonary
disease, Myocardial infarction, Year of
diagnosis

[ Aortic valve replacement ]

[No Aortic valve replacement 1

Bioprosthetic
valve

-
Mechanical
valve

]

'-| Cox proportional hazard model ‘

PP |

X2 test

Mortality

Figure 4. Flow Chart of Study
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% u S = il = AR il
2> (Charlson Comorbidity Index, CC)S =d¥Hp=2 BASHITH i Ao A
+ HisWHat Agto] 255 AgAcR & & gl7] gz (HARcs WA

st7] ¢Ist Agre MAstEch STS ¥ A4 (Society of Thoracic Surgeons

Risk Score), 98 A& = HH H7I A|AH] (The European System for

Cardiac Operative Risk Evaluation, EuroSCORE), Charlson Z9tAlst X]40f L gh

e U9 Wi, AES AR, RV, AR, 4244 ofol
x o

g2 WA Stk oo s Agwe A ¥ AP BAstoc

[

Table 1. Classification of independent variables
Variables Categorization
Interesting variable Type of aortic valve disease 1. Aortic valve insufficiency
2. Aortic valve stenosis
3. Aortic valve stenosis with

insufficiency
Aortic valve replacement 1. Yes
2. No
Artificial valve material 1. Tissue valve
2. Mechanical valve
Independent variable Age 1.<40
2. 40-49
. 50-59
. 60-69
70-79
80=<
Male
. Female
. Metropolitan
City
. Rural
Low
. Medium
. High
. NHIS, employed
. NHIS, self-employed
. Medical aid

Sex

Region

Income

Medical Insurance



Hospital type

Disability

Charlson Comorbidity Index

Diabetes

Renal disease

Congestive heart failure
Peripheral vascular disease
Chronic pulmonary disease
Myocardial infarction

Year of diagnosis

. Tertiary hospital
. General hospital
. Hospital

. Clinic

Yes

No

[N
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At 179%(12.3%)0]|H o] & 34

o
o

e Ages WA AT YxIHA

o

%H(81.0%)2 gol gt
(87.7%)010] ©] % 185%(14.5%) A#H&2 Woroo 1,090%(85.5%)8 &
2 WA olT TAFWALL EUWY AL 90| SAMOR xo]J}
ot

SRS BALE 179%(12.3%), ©] F 87%(16.1%)0] 422 WL 4527
(83.9%) 222 WA ok TS0l Qi $iak 915%(62.9%) F 132
14.5%)2 242 WOIT 783%(85.6%)S 4242 WA oich MM o
OrE AL 419(3.5%)0]0] 6(11.8%)0] RSP} A5 Worn 459
(88.2%) X|Er&g WAl IOyt MIAMS U okd AL 1,403
96.5%)0.2 2139H(15.2%)2 A|&=S LT 1,190F(84.8%)2 A|gteS WA]
ororth. SHgEEE ATAME UlEuE KgE 950 EK02 o]z}
ATk A A=E 20049 141H(9.7%) 5 14H(9.9%)2 =5 w1l 12749
(90.1%)& 442 WAl ootk 20059 119%(8.2%)0] FTHE Wi 247

1 U=
(20.2%) =g Horon| 2006 115W(7.9%)o] Ak, 17H(14.8%)0] $=,
20079 1399H(9.6%)o] A, 279H(19.4%)7} =, 2008 134TH(9.2%)0] AT,
2278(16.4%)0] = | A, 20%(15.0%)0] =, 20109
1385(9.5%)0] Alet, 25T (18.1%)0] 4=, 2011 1999 (13.7%)o] Ak, 22T
(11.1%)0] 2=, 2012 171%(11.8%)0] A, 21%(12.3%)0] $=, 20134
165%(11.3%)0] AT, 27%(16.4%)0] 422 Wolth Mg A= s

Agre 2ol B xol7t gloick

Table 2. General characteristics of the study subjects according to Aortic Valve

Replacement
Aortic valve replacement
. Total _ —
Variables (n=1,454) Yes (n =219) No (n=1,235)
N % N % N % P-value
Type of aortic valve disease <.0001

Aortic valve insufficiency 936 64.4 83 8.9 853 91.1



Aortic valve stenosis

Aortic valve stenosis
with insufficiency

Age (year)
< 40
40 - 49
50 - 59
60 - 69
70 - 79
80 <
Sex
Male
Female
Region
Metropolitan
City
Rural
Income
Low
Medium
High
Medical Insurance
NHIS, employed
NHIS, self-employed
Medical aid
Hospital type
Tertiary hospital
General hospital
Hospital
Clinic
Disability
Yes

430

88

57
90
226
382
451
248

542
912

573
304
577

377
432
645

870
499
85

537
591
110
216

243

29.6

6.1

3.9

6.2

15.5
26.3
31.0
17.1

37.3
62.7

39.4
20.9
39.7

25.9
29.7
44.4

59.8
343
5.8

36.9
40.6
7.6
14.9

16.7

113

23

12
19
43
82
56

135

84

84

56

79

48

81

90

124

87

145

60

10

34

26.3

26.1

21.1
21.1
19.0
21.5
12.4
2.8

24.9
9.2

14.7
18.4
13.7

12.7
18.8
14.0

143
17.4
9.4

27.0
10.2
3.6

4.6

14.0

317

65

45
71
183
300
395
241

407
828

489
248
498

329
351
555

746
412
71

392
531
106
206

209

73.7

73.9

78.9
78.9
81.0
78.5
87.6
97.2

75.1
90.8

85.3
81.6
86.3

87.3
81.3
86.0

85.7
82.6
90.6

73.0
89.8
96.4
954

86.0

<.0001

<.0001

0.1652

0.0332

0.0924

<.0001

0.6093



No

Chadson Comorbidity
Index

0
1
2
3 <
Diabetes
Yes
No
Renal disease
Yes
No
Congestive heart failure
Yes
No
Peripheral vascular disease
Yes
No
Chronic pulmonary disease
Yes
No
Myocardial infarction
Yes
No
Year of diagnosis
2004
2005
2006
2007
2008

2009
2010

1211

709

604
111
30

270
1,184

43
1,411

360
1,094

179
1,275

539
915

51
1,403

141
119
115
139
134

133
138

83.3

48.8

41.5
7.6
2.1

18.6
81.4

3.0
97.0

24.8
75.2

12.3
87.7

37.1
62.9

3.5
96.5

9.7
8.2
7.9
9.6
9.2

9.1
9.5

185

111
90
15

48

171

213

75
144

34
185

87
132

213

153

15.7
14.9
13.5
10.0

17.8
14.4

14.0
15.1

20.8
13.2

19.0
14.5

16.1
14.4

11.8
15.2

9.9
20.2
14.8
19.4
16.4

15.0
18.1

1,026

598

514
96
27

222
1,013

37
1,198

285
950

145
1,090

452
783

45
1,190

127
95
98
112
112

113
113

84.7

84.3
85.1
86.5
90.0

82.2
85.6

86.0
84.9

79.2
86.8

81.0
85.5

83.9
85.6

88.2
84.8

90.1
79.8
85.2
80.6
83.6

85.0
81.9

0.7972

0.1668

0.8366

0.0004

0.1162

0.3773

0.5027

0.1942



2011 199 13.7 22 11.1 177 88.9

2012 171 11.8 21 123 150 87.7
2013 165 11.3 27 16.4 138 83.6
Total 1,454 100.0 219 15.1 1,235 849

2. IEMW} Ago)A Alggo] G Aol

deldes AR A 5 AFgo] o2 A4 tidAte] 9t S8 o
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289 AFYARE 118%8(21.8%), AFYSHA]l 42 AFR2 4247(78.2%)01H o47d
O] AlUA= 1509 (16.4%), AFYoHA] U2 AP 762TH(83.6%)C0. 2 AdEHo| ot
© AIEEY Ato] Egh sARC R [oJstitt. temunt Agts Alder g
b B Ao ARShe AFYAE 9479(16.4%), AMYSHA] k2 At
(83.6%), =Alol 7155t AMGARE 559(18.1%), AFYSHA] o2 A2 2499
(81.9%), Aol AHAFste= AFYARE 119%(20.6%), AMYSHA] 42 Ar
H(79.4%)0. 2 HZRR| Ao w2 AMY}EO] xfol= g9t}
S0l H At & AMYARE 669(17.5%), AFYSHA] 942 AR 3119
(82.5%), 25 &0] QA AM 5 ATYARE 86%5(19.9%), AP
2 346T5(80.1%), £~50] =2 A & AMEAR=E 116%(18.0%), A
< AP 5299 (82.0%)c =2 A4S0 TE AIYEY Aol T AGE
w8 & AAVIYA B AFGARE 1564%8(17.7%), APESHA] 2 At
(82.3%)01H R|H7IYAL 5 AFGAE 937 (18.6%), APYSHA] o2 A2 406
H(81.4%)01H JEHF CIAAL & AMUAIS 21%(24.7%), AFYSHR] Fe AR
= 64%9(75.3%)0lH AFEY [FFol T ArFEl= AFol7t gt
a7l 73 & ASSIHLAN ARt AFF2 105%(19.6%), AFYSHA|
4> AP 4327(80.4%), SEHHONA AFYSE AFR2 119%(20.1%), APyt
Al %2 A2 47278(79.9%), BAolA AFERE A2 21%5(19.1%), AFESHA]
& A2 89%(80.9%), HollA] Ateh A2 23%9(10.6%), AFESHA] Qb2
T2 193%(89.4%) 2= Q=7 /Fo TOE AYESY Alojle FAAC=R
w5t THP=0.0160). o7t Ae AHF & AFYARE 58%(23.9%), AFYSHA]
> AP 185%(76.0%), o7t Sl At & AFYAE 210%8(17.3%), AT
SHA] 2 A2 1,00198(82.7%)22 sANC = AMYES {2t xto]7t 9l
21 tH(P=0.0166).
Charlson &YtX|7F 091 AR 5 AMYARE 133%(18.8%), AFYSHR] o2 Al
2 576%8(81.2%), Al4&7F 191 At & AFYARE 99%8(16.4%), AFYSHA] 42

>~



A2 505%(83.6%). A197t 290 Al & AMARE 25%(22.5%). AHYSHA] &
< A2 86%(77.5%). A7t 301 Q1 A & AMGARE 119(36.7%). A
G2 A2 19%9(63.3%)22 Charlson &RHA|40f T2 AMYES A}O]
= AR FosttH(P=0.0223).
Fes UL AR & AFGARE 56%(20.7%), AFYSHA] @2 AE2 214
(79.3%). Fx=7t Q= A & AMYAE 212%9(17.9%), APYSHA] 42 Atd
972Dﬂ(82.1%)2i Fro] T AFYES] Afole gl A Aol e
d & AYAE 15%(34.9%), AFYSHA] 932 Atd2 28%(65.1%), A1 Aol
%i% At & AFSAE 253%(17.9%). AFYSHA] 2 Abg2 1,1589(82.1%) 2
2 AV Aol OE AMEY Atole SAFCR {Y5HtHP=0.0047). A
"ol Qe A & AYAE 10179(28.1%), AFYSHAl 32 A2 259
(71.9%). 740l Sle At & AR 167%8(15.3%
927%(84.7%) 0.2 A BA o] T2 AlYEO] Alolk & ]ﬁ
(P<0.0001). xEHASt & AFUAR= 419(22.9%), AFY
F(77.1%), TEIUERO] Qe AHF & AFGARE 22779(17.8%), AFYSHA] &
sAFLZ Fogt Atol= A
AFSARE 114%(21.2%), APYSHA] @2 Atg

o
Qb AR B AMUE AR 154%(16.8%), AR
0:]

flo of

™
ek

a

425%5(78.8%), TH/du2gto] ¢l

SHA] e AlES 7619(83.2%)0.2 EAAOCR {olst AIYEQ] Xlo]E B

of. ASdAS AT A § AMYARE 15%(29.4%), AYSHA] 2 Abd 2
369(70.6%), A4S Al RUE AFF § AFYAE 253%5(18.0%), }”0*6}
Al 42 A2 1,150%9(82.0%)C.2 T2 AFYE sAMCR [ofgt

CisoEer AEHe ML BAl § 20049 AR 37%(26.2%). Aot
e AbRE 104%(73.8%), 20059 AMUAHE 34%(28.6%). ALY ek At
%(71.4%), 20060 AYAE 35%(30.4%). AWSIA he AlEe 80
(69.6%). 200741 AFARE 30%(21.6%). AFYSIA] e AR 109%(78.4%).

—



20089 AFYAHE 329(23.9%). AMYSHA] F2 AbE2 102%(76.1%). 2009
APARE 2279(16.5%), AFYSHA] o2 Abg2 1113(83.5%), 20109 AFg~t=
217(15.2%), ArYSHA] 42 Arg2 1177(84.8%), 2011 AMGAR= 267
(13.1%). ATYSHA] o2 At 1739(86.9%). 2012 APYAR= 22%(12.9%).
APYSHA] %2 Abg2 149%8(87.1%). 20139 AFgAR= 9‘%'!(5.5%), AFYsHA] o
< APg2 1569(94.5%) 02 RlTete A= AFYE e ROl SAA At
|2 2ACHP<0.0001).

©)

Table 3. General characteristics of the study subjects according to mortality

Mortality

Variables (nffﬁ g Yes (1 =268) No (n=1,186)

N % N % N % P-value

Aortic valve replacement 0.0115
Yes 219 15.1 27 12.3 192 87.7
No 1,235 849 241 19.5 994 80.5

Type of aortic valve disease 0.0060
Aortic valve insufficiency 936 64.4 150 16.0 786 84.0
Aortic valve stenosis 430 29.6 99 23.0 331 77.0
Aortic valve stenosis 88 61 19 216 6 784

with insufficiency

Age (year) <.0001
< 40 57 3.9 1 1.8 56 98.2
40 - 49 90 6.2 4 4.4 86 95.6
50 -59 226 15.5 9 4.0 217 96.0
60 - 69 382 26.3 42 11.0 340 89.0
70 - 79 451 31.0 112 24.8 339 75.2
80 < 248 17.1 100 40.3 148 59.7

Sex 0.0114
Male 542 37.3 118 21.8 424 78.2
Female 912 62.7 150 16.4 762 83.6

Region 0.1797



Metropolitan
City
Rural
Income
Low
Medium
High
Medical Insurance
NHIS, employed
NHIS, self-employed
Medical aid
Hospital type
Tertiary hospital
General hospital
Hospital
Clinic
Disability
Yes

No

Chadson Comorbidity
Index

0

1

2

3 <
Diabetes

Yes

No
Renal disease

Yes

No

Congestive heart failure
Yes

573
304
577

377
432
645

870
499
85

537
591
110
216

243
1211

709
604
111
30

270
1,184

43
1,411

360

394
20.9
39.7

25.9
29.7
44.4

59.8
343
5.8

36.9
40.6
7.6
14.9

16.7
83.3

48.8
41.5
7.6
2.1

18.6
81.4

3.0
97.0

24.8

94
55
119

66
86
116

154
93
21

105
119
21
23

58
210

133
99

25

11

56
212

15
253

101

16.4
18.1
20.6

17.5
19.9
18.0

17.7
18.6
24.7

19.6
20.1
19.1
10.6

23.9
17.3

18.8
16.4
22.5
36.7

20.7
17.9

34.9
17.9

28.1

479
249
458

311
346
529

716
406
64

432
472
89
193

185
1,001

576
505
86
19

214
972

28
1,158

259

83.6
81.9
79.4

82.5
80.1
82.0

82.3
81.4
75.3

80.4
79.9
80.9
89.4

76.1
82.7

81.2
83.6
77.5
63.3

79.3
82.1

65.1
82.1

71.9

0.6294

0.2796

0.0160

0.0166

0.0223

0.2782

0.0047

<.0001



No 1,094 752 167 153 927 84.7

Peripheral vascular disease 0.0993
Yes 179 12.3 41 229 138 77.1
No 1,275 87.7 227 17.8 1,048 822
Chronic pulmonary disease 0.0402
Yes 539 37.1 114 21.2 425 78.8
No 915 62.9 154 16.8 761 83.2
Myocardial infarction 0.0395
Yes 51 3.5 15 29.4 36 70.6
No 1,403  96.5 253 18.0 1,150  82.0
Year of diagnosis <.0001
2004 141 9.7 37 26.2 104 73.8
2005 119 8.2 34 28.6 85 71.4
2006 115 7.9 35 30.4 80 69.6
2007 139 9.6 30 21.6 109 78.4
2008 134 9.2 32 239 102 76.1
2009 133 9.1 22 16.5 111 83.5
2010 138 9.5 21 15.2 117 84.8
2011 199 13.7 26 13.1 173 86.9
2012 171 11.8 22 12.9 149 87.1
2013 165 11.3 9 5.5 156 94.5
Total 1,454  100.0 268 184 1,186  81.6
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Table 4. Results of Cox proportional hazard model for aortic valve replacement
and mortality

. Mortality
Variables
HR 95% CI

Aotrtic valve replacement

Yes 1.00

No 1.67 (1.08 -2.59)
Type of aortic valve disease

Aortic valve insufficiency 1.00

Aortic valve stenosis 1.33 (1.00 - 1.75)

Aortic valve stenosis with insufficiency 1.31 (0.80 - 2.16)
Age (year)

< 40 1.00

40 - 49 2.09 (0.23 - 18.83)

50 - 59 2.85 (0.36 - 22.58)

60 - 69 6.31 (0.86 - 46.27)

70 - 79 21.60 (299 - 156.23)

80 < 38.24 (5.26 - 278.18)
Sex

Male 1.84 (1.41 - 2.40)

Female 1.00
Region

Metropolitan 1.00

City 1.22 0.87 -1.72)

Rural 1.13 (0.86 - 1.50)
Income

Low 0.98 (0.68 - 1.41)

Medium 1.42 (1.06 - 1.90)

High 1.00
Medical Insurance

NHIS, employed 1.00

NHIS, self-employed 0.92 (0.70 - 1.21)



Medical aid
Hospital type
Tertiary hospital
General hospital
Hospital
Clinic
Disability
Yes
No
Charlson Comorbidity Index
0

3<
Diabetes
Yes
No
Renal disease
Yes
No
Congestive heart failure
Yes
No
Peripheral vascular disease
Yes
No
Chronic pulmonary disease
Yes
No
Myocardial infarction

Yes
No

2.04

1.00
0.94
0.75
0.56

1.18
1.00

1.00
0.90
1.04
1.57

1.18
1.00

2.76
1.00

1.49
1.00

1.38
1.00

1.07
1.00

1.03
1.00

(1.15

(0.71
(0.46
(0.35

(0.86

(0.69

(0.67

(0.80

(0.86

(1.53

(1.14

(0.97

(0.83

(0.60

- 3.62)

- 1.24)
- 1.22)
- 0.90)

- 1.63)

- 1.17)

- 1.62)

- 3.09)

- 1.63)

- 5.00)

- 1.94)

- 1.95)

- 1.39)

- 1.77)



Year of diagnosis

2004 1.13 (0.51 - 2.50)
2005 1.16 (0.52 - 2.54)
2006 1.13 (0.51 - 2.49)
2007 1.10 (0.49 - 2.45)
2008 1.14 0.52 - 2.52)
2009 0.62 (0.27 - 1.39)
2010 1.06 (046 - 2.43)
2011 0.86 (039 - 1.89)
2012 0.99 (045 - 2.18)
2013 1.00
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Figure 5. Kaplan-Meier Curve of all-cause mortality stratified by Aortic Valve Replacement
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Table 5. Associations between material of aortic valve replacement and mortality

Mortality
Variables
HR 95% CI
Material of aortic valve replacement
Tissue valve (n=107) 0.73 (046 - 1.16)
Mechanical valve (n=112) 0.29 (0.10 - 0.80)

No aortic valve replacement (n=1,485) 1.00

* HR adjusted for all covariates considered in the study
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Table 6. Associations aortic valve replacement and cardiac mortality

Montality
Cardiovascular Related Non-cardiovascular Related
(n=106) (n=162)
Variables
HR 95% CI HR 95% CI

Aortic valve replacement

Yes 1.00 1.00

No 1.59 (0.83 - 3.03) 1.75 (096 - 3.21)
Type of aortic valve disease

Aortic valve insufficiency 1.00 1.00



Aortic valve stenosis

Aortic valve stenosis
with insufficiency

Age (year)
< 40
40 - 49
50 -59
60 - 69
70 - 79
80 <
Sex
Male
Female
Region
Metropolitan
City
Rural
Income
Low
Medium
High
Medical Insurance
NHIS, employed
NHIS, self-employed
Medical aid
Hospital type
Tertiary hospital
General hospital
Hospital
Clinic
Disability
Yes

2.54

1.80

1.00
1.76
1.77
2.04

7.91
153

1.43
1.00

1.00
1.40

0.70
0.89
1.00

1.00
1.13
1.73

1.00
0.74
0.74
0.28

1.51

(1.64 -

0.79 -

0.18 -
021 -
026 -
(1.06 -

.04 -

0.93 -

081 -
0.74 -

039 -
055 -

0.73 -
0.65 -

048 -
034 -
.11 -

092 -

3.93)
4.12)

17.12)
15.35)
15.93)
58.84)

115.64)

2.19)

2.40)
1.84)

1.27)
1.45)

1.74)
4.60)

1.15)
1.63)
0.74)

2.46)

0.84

1.12

1.00

1.84
1.00

1.00
1.13
1.13

1.28
1.96
1.00

1.00
0.78
2.29

1.00
1.08
0.76
0.77

1.04

(0.57

(0.60

(1.41

(0.72
(0.79

(0.80
(1.34

(0.54
(1.11

(0.75
(0.41
(0.44

(0.68

- 1.23)

- 2.10)

- 2.40)

- 1.77)
- 1.63)

- 2.03)
- 2.86)

- 1.11)
- 4.69)

- 1.55)
- 1.43)
- 1.34)

- 1.57)



No

Chadson Comorbidity
Index

0
1
2
3 <
Diabetes
Yes
No
Renal disease
Yes
No
Congestive heart failure
Yes
No
Peripheral vascular disease
Yes
No
Chronic pulmonary disease
Yes
No
Myocardial infarction
Yes
No
Year of diagnosis
2004
2005
2006
2007
2008

2009
2010

1.00

1.00
0.55
0.69
0.28

1.16
1.00

1.50
1.00

1.85
1.00

1.56
1.00

0.79
1.00

1.28
1.00

2.24
2.23
0.76
1.60
2.12

0.92
0.91

035 -
032 -
0.04 -

0.70 -

050 -

(122 -

0.90 -

052 -

057 -

0.61 -
0.61 -
0.18 -
042 -
057 -

023 -
021 -

0.85)
1.51)
2.18)

1.91)

4.50)

2.79)

2.73)

1.20)

2.87)

8.20)
8.18)
3.19)
6.03)
7.84)

3.65)
4.01)

1.00

1.00
1.21
1.39
2.97

0.90
1.00

4.25
1.00

1.27
1.00

1.30
1.00

1.34
1.00

0.95
1.00

0.67
0.69
1.13
0.77
0.72

0.45
1.03

(0.86
(0.80
(1.41

(0.60

(2.10

(0.90

(0.83

(0.96

(0.45

(0.24
(0.25
(0.42
(0.28
(0.26

(0.16
(0.37

- 1.71)
- 2.41)
- 6.26)

- 1.36)

- 8.58)

- 1.80)

- 2.05)

- 1.86)

- 2.00)

- 1.87)
- 1.92)
- 3.03)
- 2.16)
- 1.98)

- 1.26)
- 2.88)



2011 1.14 (0.30 - 4.33) 0.70 (026 - 1.87)
2012 1.56 (042 - 5.80) 0.73 (027 - 1.98)
2013 1.00 1.00
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Table 7. Subgroup analysis of mortality with aortic valve replacement

Aortic valve replacement

Variables Yes No
HR HR 95% CI

Type of aortic valve disease

Aortic valve insufficiency 1.00 1.09 (0.55 - 2.14)

Aortic valve stenosis 1.00 1.55 (0.76 - 3.18)

onffi‘fh Vlilsfffﬁsctfe‘;l‘gs 1.00 1113 (033 - 375.01)
Age (year)

< 40 1.00 - - -

40 - 49 1.00 - - -

50 -59 1.00 - - -

60 - 69 1.00 2.37 0.79 - 7.16)



70 - 79
80 <
Sex
Male
Female
Region
Metropolitan
City
Rural
Income
Low
Medium
High
Medical Insurance
NHIS, employed
NHIS, self-employed
Medical aid
Hospital type
Tertiary hospital
General hospital
Hospital
Clinic
Disability
Yes
No
Chadson Comorbidity Index

Diabetes
Yes

1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00

1.00

1.54
4.28

2.08
1.54

1.99
1.27
1.81

2.84
1.84
2.09

1.56
1.82
0.37

1.43
1.95

1.37
1.74

1.98

1.29
23.04

2.63

(0.83
(0.57

(1.15
(0.73

(0.90
(0.51
(0.84

(0.91
(0.89
(1.03

(0.87
(0.83
(0.00

(0.81
(0.85

(0.53
(1.03

(1.03

(0.62
(126

(1.14

2.86)
32.38)

3.74)
3.23)

4.39)
3.18)
3.88)

8.89)
3.82)
4.24)

2.80)
4.01)
33.91)

2.52)
4.50)

3.52)
2.93)

3.79)
2.69)
422.18)

6.11)



No
Renal disease
Yes
No
Congestive heart failure
Yes
No
Peripheral vascular disease
Yes
No
Chronic pulmonary disease
Yes
No
Myocardial infarction
Yes
No
Year of diagnosis
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.58

1.65

2.70
1.33

1.02
1.81

1.52

1.88

1.58

1.31

1.60

2.00

1.41

0.76

3.99

0.54

(0.93

(1.05

(134
(0.74

(0.35
(1.08

(0.78
(1.00
(1.00
(0.22
(0.33
(0.47
(0.27
(0.17

(0.17

(0.09

2.71)

2.58)

5.44)
2.39)

2.95)
3.05)

2.95)
3.52)
2.49)
7.92)
7.70)
8.57)
7.45)
3.36)

95.11)

3.22)
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Appendix 1. Valve materials for aortic valve disease and aortic valve
replacement patient according to age (Frequency and percentage)

Material of aortic valve replacement

Variables Tissue valve Mechanical valve Total
N % N % N
Type of aortic valve disease
Aortic valve insufficiency 38 36.9 65 63.1 103
Aortic valve stenosis 69 53.9 59 46.1 128
Aortic valve stenosis with 12 50.0 12 50.0 24
insufficiency
Age (year)
< 40 2 11.8 15 88.2 17
40 - 49 0 0.0 26 100.0 26
50 -59 8 15.4 44 84.6 52
60 - 69 46 50.6 45 49.5 91
70 - 79 56 90.3 6 9.7 62
80 < 7 100.0 0 0.0 7
Chadson Comorbidity Index
0 2 11.8 15 88.2 17
1 0 0.0 26 100.0 26
2 8 15.4 44 84.6 52
3 < 46 50.6 45 49.5 91
Year of diagnosis
2002 3 20.0 12 80.0 15
2003 9 42.9 12 57.1 21
2004 7 50.0 7 50.0 14
2005 13 54.2 11 45.8 24
2006 10 58.8 7 41.2 17
2007 6 22.2 21 77.8 27
2008 10 45.5 12 54.6 22
2009 11 55.0 9 45.0 20
2010 13 52.0 12 48.0 25
2011 11 50.0 11 50.0 22



2012 11 52.4 10 47.6 21
2013 15 55.6 12 44.4 27
Total 119 46.7 136 533 255
Appendix 2. Artificial valve material code
Bioprosthetic valve code Mechanical valve code
G2001002, G2001003, G2001034,
G2011002, G2011003, G2011007,
G2001102, G2001103, G2001121,
G2011011, G2011012, G2011025,
G2001134, G2001221, G2021002,
G2011021, G2011034, G2011129,
G2021003, G2001121, G2001134,
G2031007, G2031011, G2031021,
G2001034, G2001007, G2001021,
G2031025
G2021007, G2021033
Appendix 3. Cause of death code
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ABSTRACT

Difference in mortality according to whether or not aortic valve
replacement was performed

: Using the 2002~2013 of NHI sample cohort data

Sun Ha Moon
Graduate School of Public Health

Yonsei University

(Directed by Professor Eun-Cheol Park, MD, PhD)

Valve disease was not recognized as a major health problem because the number

of replacement surgeries and the lower mortality rate compared to coronary artery
bypass surgery. However, as the elderly population is steadily increasing, the
number of heart valve problems is also increasing. The ultimate treatment for
damaged valves is artificial valve replacement, and heart valve replacement is
essential to prolong life expectancy and maintain quality of life for the rest of
your life. However, although there is a single medical institution report on the
causes of valvular disease and mortality in patients who underwent aortic valve
replacement, there is no data representative of the standard population. Therefore,
the current status of aortic valve disease and replacement surgery was analyzed
and factors affecting mortality were analyzed by analyzing the cohort data
representing the national population group.

To this end, according to the National Health Insurance Corporation sample



cohort data, the mortality rate with or without aortic valve replacement for 1,454
adults aged 20 years or older who were diagnosed with aortic valve disease after
washing-out for 2 years between 2002 and 2013. looked at the difference between
The cause of death was regarded as death from all causes, and the cause code
provided by the National Statistical Office was checked and classified into cardiac
cause and non-cardiac cause. Survival analysis was performed using the Cox
proportional risk model to investigate the cause of valve disease, the presence or
absence of artificial valve replacement, and the effect on mortality according to
the type of valve inserted.

Among 1,454 patients diagnosed with aortic valve disease, 219 patients had
aortic valve surgery and 1,235 patients did not have valve surgery. There were
88. The causes of aortic valve disease, age, sex, region of residence, income, type
of medical institution, and heart failure were different according to the presence or
absence of aortic valve replacement. The presence or absence of aortic valve
replacement, aortic valve disease, age, gender, location of residence, type of
medical institution, disability, Charlson's comorbidity index, renal disease, heart
failure, chronic lung disease, and myocardial infarction were factors that differed
in mortality rates.

The risk of death was 1.67 times (95% CI: 1.08-2.59) higher in patients who
did not undergo replacement surgery compared to those who received replacement
surgery. The risk of death was 38.24 times (95% CI: 5.26-278.18) higher among
those over 80 years of age, and the risk of death was 2.04 times (95% CI:
1.15-3.62) higher in the type of health insurance. It was significantly higher by
2.76 times (95% CI: 1.53-5.00).

When the implanted artificial valve was mechanical, the risk of death was 0.29
times (95% CI: 0.46-1.16), and the risk of death was 0.73 times (95% CI) in

patients who had tissue valve surgery compared to patients who did not undergo



replacement surgery (95% CI: 0.10-0.80), which is a result of the high use of
tissue valves in the elderly. As a result of analyzing the cause of death, the risk
of death was 1.59 times (95% CI: 0.8-3.03) in patients who died from cardiac
causes without aortic valve replacement, and the risk of death from cardiac causes
in patients diagnosed with aortic stenosis. was 2.54 times higher (95% CI:
1.64-3.93).

Through this study, it was found that among patients diagnosed with aortic valve
disease, the risk of death was 1.67 times higher if they did not undergo aortic
valve replacement. Age of 69, male, living in a large city, general hospital,

diabetes, and heart failure were confirmed as factors with high mortality risk.

Key word : Type of aortic valve disease, Surgical aortic valve replacement,

Mortality



