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NHS
OECD

Development

ool 2%

National Health Service

Organisation for Economic Co—operation and

KNHIS—Atlas Korean National Health Insurance Service—Atlas

ECHO
ANOVA
ICD-10
ICD-0
SEER
NIH
NCCN
CT
MRI
EUS
WHO

HERZ

European Collaboration for Healthcare Optimization
analysis of variance

International Classification of Diseases, 10th edition
International Classification of Diseases for Oncology
Surveillance, Epidemiology, and End Results
National Institutes of Health

National Comprehensive Cancer Network

computed tomography

magnetic resonance imaging

endoscopic ultrasound

World Health Organization

human epidermal growth factor receptor type?2
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A -77] 20 24.1%
ol -5 7 8.4%
Fr-dg-AF 8 9.6%
HAt—S A -7y 11 13.3%
-5 8 9.6%
ARl 4 4.8%
Wt T 2000—2499 1 1.2%
1500—1999 3 3.6%
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7Fe BolFdtk (29 3). 200569 A= Fak 40.6%°lA]

AFerR ot 1dRte] 54.8%% 72
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7}ste], 2006 ol=
Fed WAMAAIRS o]§o] FEF WAMAARS 0]8(45.2%) S
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P
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WAk X 59 o] go] 19z 1% ¥QJQE 93|d Ao 20109
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® 6. AAAE H e W AMAXE A SAE] AE W A 23
2005—2006 2007—-2008 2009-2010 2011-2012 2013—-2014 2015-2016 A
(n=2,239) (n=2,583) (n=2,965) (n=3,315) (n=2,971) (n=2,754) (n=16,827)
3 (%) 3 (%) 3 (%) 3 (%) 3 (%) k3 (%)
4
=1 1,432 (64.0) 1,709 (66.2) 2,004 (67.6) 2,204 (66.5) 1,961 (66.0) 1,887 (68.5) 11,197
o 807 (36.0) 874 (33.8) 961 (32.4) 1,111 (33.5) 1,010 (34.0) 867 (31.5) 5,630
Ik A=
-19 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0 0
20—29 10 (0.4) 13 (0.5 10 (0.3 6 (0.2) 8 (0.3) 6 (0.2 53
30—-39 102 (4.6) 81 (3.1) 71 (2.4) 70 (2.1) 70 (2.4) 52  (1.9) 446
40—-49 408 (18.2) 429 (16.6) 380 (12.8) 369 (11.1) 302 (10.2) 286 (10.4) 2,174
50-59 658 (29.4) 734 (28.4) 888 (29.9) 954 (28.8) 889 (29.9) 788 (28.6) 4,911
60—69 747 (33.4) 856 (33.1) 1,001 (33.8) 1,056 (31.9) 897 (30.2) 875 (31.8) 5,432
70— 314 (14.0) 470 (18.2) 615 (20.7) 860 (25.9) 805 (27.1) 747 (27.1) 3,811
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F 70 AGAE dE @x Al Bl ARl wWE ged
WA 245 W3}
2005— 2007 - 2009—- 2011— 2013—- 2015—-
2006 2008 2010 2012 2014 2016
ek
o 51.8% 63.8% 72.7% 73.0% 76.9% 81.1%
o 42.9% 53.8% 65.2% 68.3% 72.8% 79.6%
S I
20—-29 50.0% 53.8% 80.0% 66.7% 75.0%  100.0%
30—-39 99.8% 60.5% 67.6% 72.9% 78.6% 71.2%
40-49 47.8% 65.7% 71.1% 77.0% 72.2% 82.5%
50-59 50.8% 60.4% 70.2% 69.5% 74.4% 80.7%
60—-69 44.8% 97.4% 69.0% 70.3% 75.3% 78.2%
70— 50.3% 61.3% 72.0% 72.6% 78.0% 83.3%
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3% 8. & Fol mE WY Fed WAAAEEY F8E TR FT (%) (95% CD
g ¢ 2005—2006 2007—-2008 2009—-2010 2011—-2012
she 45,5 1%
>1000 459 (17.7-74.1) 64.3 (38.1-90.5) 73.5 (49.5-97.5) 73.7 (53.9-93.4)
300—499 62.4 (36.3—88.5) 64.2 (39.9—88.5) 76.0 (53.8—98.3) 71.5 (53.2—89.8)
200—299 47.4 (23.0-71.9) 57.4 (34.7—-80.1) 64.0 (43.2—84.8) 78.4 (61.3—95.5)
100—199 36.3 (20.1-52.6) 46.8 (31.6—61.9) 60.8 (46.9-74.6) 69.6 (568.2—80.9)
1-99 31.9 (12.7-51.1) 35.4 (17.6—53.2) 42.1 (25.8—58.5) 53.4 (40.0—-66.8)
g
>1000 459 (17.4-74.4) 64.3 (37.7—90.9) 73.5 (48.6—98.4) 73.7 (53.3—-94.1)
<500 41.0 (30.7-51.3) 48.0 (38.4-57.6) 58.4 (49.4-67.4) 66.8 (59.5-74.2)
g
>300 54.8 (35.9-73.7) 64.3 (46.6—81.9) 74.9 (58.4-91.3) 72.5 (58.7—86.3)
<300 37.1 (26.2—48.0) 45.1 (34.9-55.4) 55.2 (45.7-64.7) 66.0 (568.0—73.9)
e 5
>200 52.0 (37.2-66.7) 61.6 (47.9-75.4) 70.7 (57.8—83.6) 74.7 (64.1-85.4)
<200 34.5 (22.3—46.6) 42.0 (30.7-53.3) 53.0 (42.3—-63.6) 62.8 (54.0-71.5)
e
>100 44.8 (33.7-55.8) 54.8 (44.6—65.0) 66.1 (56.8—75.4) 72.3 (64.8—79.9)
<100 31.9 (12.8-51.0) 35.4 (17.7-53.1) 42.1 (26.0—58.2) 53.4 (40.3—-66.5)
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g ¢ 2013—2014 2015—-2016 FERE a3 A4 fe;ﬂr _7"3%3
F F F
D p p
she 45,5 1%
>1000 77.9 (59.1-96.6) 82.5 (64.2—100.0) 7.761 1.974 0.602
300—499 76.0 (58.7—-93.4) 82.0 (65.1-98.9) <0.001 0.114 0.908
200—299 78.3 (62.1-94.5) 79.5 (63.7—-95.3)
100—199 75.6 (64.8—86.4) 73.7 (63.2—84.3)
1-99 59.8 (47.1-72.5) 68.1 (55.7—80.5)
g
>1000 77.9 (58.8-96.9) 82.5 (64.4-100.0) 4.315 0.967 0.401
<500 71.7 (64.8-78.6) 74.4 (67.9-80.9) 0.003 0.330 0.845
g
>300 76.9 (64.0—89.8) 82.2 (70.1-94.4) 6.888 3.446 0.405
<300 70.9 (63.4-78.4) 73.0 (66.0—80.0) <0.001 0.069 0.843
e 5
>200 774 (67.3—-87.5) 81.2 (71.7-90.7) 9.786 5.454 0.405
<200 69.0 (60.7-77.3) 71.4 (63.6—79.2) <0.001 0.024 0.843
e
>100 76.6 (69.5-83.7) 77.7 (70.7—-84.7) 8.693 6.125 0.851
<100 59.8 (47.5-72.1) 68.1 (56.0—80.2) <0.001 0.017 0.521
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0.001), Azt W3t 43S BAYsAS wl Hdol gt Ho
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<k R BT 2, p < 0001
0% WA-ZH 23 BF, p = 0.965
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9 11, P E FEd AMAAEE FHEY vl
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¥ 9. A9 wE HY 8 FE5d WAMAEES] FHE 3 H7 (%) (95% CD
Ao F5 2005—2006 2007-2008 2009-2010 2011-2012
A& 42.9 (25.3-60.5) 50.2 (33.5—-66.8) 51.9 (36.8—66.9) 63.4 (51.1-75.7)
o1 — 7 7] 47.2 (27.8-66.7) 529 (34.6-71.2) 62.0 (45.4-78.6) 62.4 (48.8—-75.9)
g d -5 28.7 (14.7-58.4) 53.3 (25.2-81.3) 75.3 (49.9-100.0) 84.8 (64.2—100.0)
FF-deg-AF 38.8 (6.3-71.3) 445 (13.9-75.2) 61.9 (34.1-89.7) 69.8 (47.2—92.4)
e e h=] 40.1 (10.4-69.7) 37.0 (9.0-65.0) 56.5 (31.1-81.8) 73.4 (52.7-94.0)
-5 26.7 (4.9-88.8) 60.6 (21.0-100.0) 80.5 (44.6—-100.0) 68.6 (39.4—97.8)
7 23.1 (0.0-95.8) 56.3 (0.0—100.0) 35.6 (0.0-97.7) 61.1 (10.5—100.0)
e LE 2} & 2F

Ao F5 2013-2014 2015-2016 Eﬁﬂbﬁ% E_H?}]ﬁ?g gﬂ%@

F F F

V% V% p
& 71.0 (59.6—82.4) 75.2 (64.1—86.4) 6.283 0.229 1.236
AN H -7 7] 67.8 (55.3—80.4) 71.9 (59.6—84.2) <0.001 0.965 0.195
g d -3 87.3 (68.1-100.0) 79.1 (60.3-97.8)
FF-dep-AF 67.5 (46.4—88.5) 83.5 (63.0—100.0)
FAb—g-Ak— 7y 67.2 (48.0—86.4) 67.7 (48.9-86.5)
2 e 86.3 (59.2—-100.0)0 82.1 (55.6—100.0)
7+ 84.8 (37.8—-100.0) 87.5 (41.6—100.0)
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6470  FEELAd  F 154498 (91.8%) S A wIA, 197
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¥ 10. B9 EAY & ¥d 3 5d AP AEEY Y FH HA (%) (95% CD
He B4 2005-2006 2007-2008 2009-2010 2011—-2012
AaEayd
&) 447 (33.1-56.2) 53.6 (42.7—64.4) 65.4 (55.4-75.3) 70.1 (61.9-78.4)
ol @ 34.5 (17.2—-51.8) 41.7 (25.5-58.0) 48.4 (33.4—63.3) 61.9 (49.6—74.3)
Say g
5] 44.8 (34.8—54.7) 52.7 (43.2—62.1) 64.9 (56.7-73.1) 71.8 (65.4—78.3)
oly e 16.9 (0.0—44.5) 28.8 (2.6—54.9) 23.8 (1.1-46.5) 35.2 (17.2-53.1)
BAAF I AR 5
>6 46.7 (16.2—-77.1) 64.4 (35.8—92.9) 72.2 (46.0—98.4) 75.2 (53.7—-96.6)
4-5 55.5 (32.8—78.2) 61.9 (40.6—83.1) 69.7 (51.2—83.1) 69.7 (51.2—83.1)
3 48.3 (31.3—86.3) 55.8 (39.9-71.8) 68.9 (54.2—83.5) 75.9 (63.9—-87.9)
2 249 (7.4-425) 40.2 (23.7-56.6) 51.8 (36.7—66.9) 66.1 (53.7—78.5)
1 40.2 (14.5-65.9) 31.6 (7.5-55.7) 37.1 (14.9-59.2) 47.1 (29.0-65.2)
YA EF S A 5
>3 50.2 (38.0—-62.4) 59.1 47.7-70.4) 69.7 (59.2—80.2) 73.2 (64.3—82.0)
1-2 29.8 (15.5—-44.0) 37.4 (24.2—-50.7) 47.1 (34.9-59.4) 60.1 (49.8—70.3)
A A Al E]
U 50.5 (27.4—73.7) 58.0 (36.2—79.9) 67.5 (47.1—88.0) 73.8 (57.2-90.4)
ob] Q. 39.7 (29.1-50.3) 48.2 (38.2—58.2) 58.6 (49.2—68.0) 66.3 (58.7-73.9)
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&l

2=

E<nl

7R A =

Hd 54 2013-2014 2015-2016 FERE a3 A4 &7} _7]'3%3
F F F
p p D
FRETI
U] 73.6 (65.8—81.4) 78.3 (71.0—85.6) 8.988 2.316 0.923
ol Q. 69.7 (58.0-81.4) 68.6 (57.7-79.5) <0.001 0.134 0.475
Sy
U] 76.2 (70.1-82.4) 78.3 (72.2—84.4) 4.338 12.880 0.767
oly 2 42.8 (25.9-59.8) 52.6 (35.7-69.4) 0.003 0.001 0.579
PAAF G AR
>6 80.6 (59.7—-100.0) 82.4 (62.6—100.0) 8.048 1.568 1.048
4-5 67.1 (51.2-83.1) 63.2 (47.6—78.7) <0.001 0.198 0.408
3 77.8 (66.2—89.5) 79.4 (68.4-90.5)
2 73.0 (61.0—-85.1) 77.4 (66.0—88.9)
1 64.5 (46.9-82.1) 63.2 (46.5—80.0)
PAAF G AR 5
>3 73.9 (65.4—82.4) 77.1 (69.0—-85.2) 11.649 5.586 1.511
1-2 70.3 (60.4—80.3) 72.9 (63.4—82.4) <0.001 0.022 0.205
A9 QFALE]
U] 67.7 (52.1-83.3) 77.4 (62.6-92.3) 6.196 0.470 1.219
ofH e 73.4 (66.3—80.5) 74.9 (68.1-81.7) <0.001 0.496 0.316
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¥ 11. 39 B & By H S5 AKX EE WOl
He 54 2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 2015-2016
HE ARG W% AMEYS AT AMEY S WE ARREYS: WE ARREYS wE AR S
A W AF W AF W AF Wy AF W A WY
B A 0.77 0.59 0.59 0.48 0.72 0.68 0.49 0.49 0.35 0.22 0.21 0.22
BARIH-A7] 0.76 0.62 0.81 0.72 0.52 0.55 0.50 0.35 0.53 0.50 0.43 0.34
AP - 1.12 0.34 0.61 0.67 0.10 0.12 0.12 0.17 0.12 0.18 0.20 0.09
AYFE-Ae-AF 0.74 0.27 0.96 0.64 0.64 0.38 0.38 0.22 0.29 0.30 0.29 0.21
A HA - A -7 0.96 0.50 0.90 0.45 0.75 0.67 0.53 0.37 0.44 0.48 0.35 0.43
A g -A 5 1.02 0.72 0.73 0.71 0.79 0.57 0.87 0.67 0.53 0.62 0.33 0.20
S AR 0.00 0.00 0.40 0.20 0.72 0.31 0.17 0.17 0.07 0.08 0.23 0.26
= 34 >1000 0.34 0.14 0.17 0.21 0.13 0.12 0.12 0.16 0.17 0.20 0.23 0.09
= 34, 300—-499 0.62 0.57 0.54 0.36 0.24 0.26 0.19 0.14 0.24 0.22 0.23 0.18
= 34, 200—-299 0.73 0.68 0.51 0.47 0.40 0.52 0.18 0.15 0.13 0.17 0.19 0.09
= 34, 100-199 0.94 0.66 0.65 0.48 0.55 0.51 0.40 0.39 0.29 0.11 0.29 0.18
= &4, 1-99 0.02 0.67 1.23 0.50 0.90 0.74 0.68 0.60 0.54 0.58 0.36 0.40
AFEaEEd 0.70 0.53 0.53 0.47 0.43 0.31 0.31 0.26 0.27 0.21 0.22 0.24
HAFEEE A 1.08 0.76 1.06 0.71 0.84 0.72 0.65 0.61 0.49 0.46 0.38 0.40
FHayY 0.75 0.65 0.61 0.61 0.47 0.41 0.38 0.31 0.30 0.24 0.24 0.23
HleEy Y 1.08 0.33 1.24 0.43 1.02 0.76 0.73 0.48 0.63 0.60 0.49 0.45
AP FoFst Ao 42 =6 0.37 0.30 0.17 0.21 0.14 0.17 0.13 0.12 0.14 0.06 0.23 0.08
WA FoFst A E9 4= 4-5 0.62 0.50 0.45 0.37 0.36 0.24 0.40 0.27 0.44 0.31 0.42 0.31
WAL ks AE2] 4, 3 0.80 0.73 0.66 0.72 0.58 0.61 0.34 0.37 0.24 0.22 0.19 0.13
WAL S ks Ao 44, 2 1.08 0.37 0.83 0.54 0.61 0.53 0.51 0.42 0.36 0.13 0.17 0.18
WAL S ks Aol | 1 0.84 0.84 1.30 0.50 0.91 0.69 0.71 0.60 0.60 0.78 0.47 0.52
K] & A E 0.56 0.50 0.36 0.32 0.42 0.19 0.18 0.19 0.29 0.28 0.26 0.23
H] %] & oAl E 0.87 0.60 0.77 0.63 0.63 0.52 0.51 0.43 0.40 0.32 0.31 0.28
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k7] of H]

0.225, F = 4.765, p < 0.001).

(adjusted R Square

A ko (p <
(p = 0.022)9]

59

FARORE

0.001),

p—value

SE

0.344 £ 0.042
0.042 £ 0.000
-0.114 = 0.107
—-0.057 £ 0.107
—-0.004 = 0.122
-0.076 = 0.121

+

<
i

<0.001

0.626

7| Bt R

0.497

0.715

0.971

0.531

0.059

+ 0.117

-0.166 = 0.120
0.030 £ 0.055
0.195 £ 0.058
0.223 £ 0.055
0.044 £ 0.068

—0.251

0.167
0.745

0.021

o+

o
,mo

&

0.022

0.554

SE, standard error
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A WA A (Fitzgerald et al., 2013)= w= AT 26%=
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2015)+ SEER

B2 A9 AE FEYAS AEH de B F 1990-

1991, 1995, 2000, 2005, 20104de] 2-37] A& AdsAE
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wokth dEHow fue wx#d WAMIXEE 25-303%
. HIE gk HeA
SHolA ool Sli= 153 Wele ARd 57t V&8 EFEA 59
H] =3t X84 4 (Whelan et al., 2002; Bentzen et al., 2008; Bentzen
et al.,, 2008) % #7] HZL (Whelan et al.,, 2010; Haffty et al.,
2013)& YEdE THER dEol 2000w o]F IR H T
Ayt el 2 A9 45 =A= (The Ontario Cancer Registry) &

o] &3t Ao = Ontario Clinical Oncology Group (OCOG) trial

u}
=

k|

S AFE slo] 1984-2008d £k AR BA R o] g WS
R 13k o (Ashworth et al., 2012). 1980dt] Zrte|= 80%°]/d <]

o

v}

o

Sz} 7} ARSHFE Wgror} 1985-1995d Al7|o&= o] H]
48% 7+ A A OCOG trial WX ol% 71%7HA 7138985
BoFEdT, T3 7|H7F AESXE o]f H|goe= Ao}

919l =], H A 57} AWE7]1(1984-19994) o =

0
1171 (2000—2008 ) ell=  0.11=  wWolo A= FAsSlth
il

ou7b ao#] 3ZA Yth(less normative effect on practice) 1L
AZUsglth.  vlgoAE SEER—Medicare—linked database 9}
National Cancer Data Base(NCDB) registrys #23% F 7]9
AT7F HIZEE A7l Ruddn AAE BASE dAeA =
AR E HlEo] 2006 3.8%°14 2009-2010d = 13.6%7HA

=7 gl A7) 2 AHALA 2] & (intensity . modulated RT) B &L
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2004 9.4%°)A  2009-2010WelE 22.7%7+A  Z=7HR

ales
S

)
o

Base], W BRAL 2BFAZ W AT PHAAW
go] @ol Ex Az RS} O whEd Stk 0

A A et (Jagsi et al., 2014). A5 A5 Ao % H|Z=61A

A

AESX 79 H]-&-0] 2004 5.4 %1 A 20114 22.8%=
7 ekl ee Raustgla, ooz RE e "oy 3o AFEsAY
TH@ 9 (academic  center) oA A EgHrE AL =S H&9
2

X8 ol g3 A#EHYS5S HusR Y (Wang.et al., 2014).

G AFF 9 (Trastuzumab) & AR&3Fe]  FHAEE (Disease—free
survival rate) % AAAYESE (Overall survival rate) S %9
AT ARF 20056 LEE o]F HER2 ¥4 1
EUATEFTY AREE Zhol=ekle] AEEATE (Romond et al,
2005). WEAEZFNML mh7A 2 HER2 A 109k 2HAtollA
AlZre mhE EYAFFYE AWE FolE JdSAE|NATE S
A Bagk 2e @A 49kt 1 F Liebrich & 2007d 54
Lower Saxony A% x5 e w 3+ ONkeyLINE
AF-FdelElE o]gste] HER2 A F3 SxtelAe] wmzxA
EgAFFH Abgoles slol=gkele] AYs ®uskltt (Liebrich
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et al., 2009). 2006 = 7lo]=g}<¢l(the Arbeitsgemeinschaft

Gynakologische Onkologie, AGO)°lA 1cme]e HER2 94

AZre] Fols ®uERtt (Munck et al, 2011). 20059 9€
HE=E S Zhoj=ekelo] s S A (9¥9-12€9)° HER2
F Y AAEY EfRAFTEE AUES 90%%ouH, A9
Al A17](2006 9€-129)9lE  96%7FA F71EFITh
ATAEL EFAFFH ARl #ek sho]=gle] E=QlE Al AA
PRz ALEHN7A = 8/MEe] Aty Huskgivh At
FEA WA EY WEvkm A9 20049 2EE 59
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¥ 13. 4G22 89 B Ao 3 A} ¢ vlw
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Abstract

Purpose: Evidence—based medicine (EBM) is introduced to practice
as a new guideline. Not many studies have evaluated the adoption
and dissemination of guidelines adherence in cancer patient care. It
1s assumed that wide range of variation in medical practice exists
like other medical service. We aimed to analyze the differences by
institutional characteristics in adopting new guidelines based on
high quality of evidence for rectal cancer radiotherapy(RT), and

factors affecting the adoption and dissemination of them in Korea.

Methods and Materials: Korean National Health Insurance Service

claims database in 2005-2016 was used. The patients treated with
radical surgery and adjuvant RT were subjects of this study. We
defined the guidelines adherence by proportion of preoperative RT
out of total RT. We compared institutional variations in proportion
of preoperative RT by measuring coefficient of variation (CV) and
interquartile range (IQR). We compared estimated marginal means
of rate of preoperative RT considering time elapse by institutional
characteristics, such as region, volume, and the designation of
teaching hospital, regional cancer hospital, and tertiary hospital.
And we tried to find factors affecting guideline adherence for rectal

cancer patients.
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Results: A total of 18,717 patients treated in 84 institutions were
treated with surgery and adjuvant(preoperative or postoperative)
RT. Among them, 16,827 patients(89.9%) were treated with both
modalities at the same institution, who were analyzed for the
analysis. The use of preoperative RT has substantially increased
over time, from 41% in 2005 to 84% in 2016 all over the nation.
The proportion of preoperative RT (55%) exceeded that of
postoperative RT (45%) in 2006. The increasing guideline
adherence was steady and irreversible, but wide range of
institutional variations was observed. When unit of analysis was
each institution, the median rate of preoperative RT of all 83
institutions increased form 37% in 2005—2006 to 77% in 2015—
2016, and institutional variations continuously decreased (CV,
0.81->0.30; IQR, 0.59-0.28). When institutional characteristics
affecting variations in the proportion of preoperative RT were
analyzed using repeated measures ANOVA, institutions having more
than 200 (p = 0.024) or 100 cases (p = 0.017) and more than 3
radiation oncologists (p = 0.022), and teaching hospital (p = 0.001)
showed higher proportion of preoperative RT. Muliti—variable linear
regression revealed later period (2010—2016), teaching hospital,
and institutions with more than 3 radiation oncologists influenced

higher proportion of preoperative RT.

Conclusions: This is the first study that showed the transition of RT
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in rectal cancer, from postoperative to preoperative, and that
reported institutional variations and factors affecting them in Korea.
Our analyses showed gradual and steady adoption of preoperative
RT in rectal cancer treatment nationally from 2005 to 2016. In
addition, institutional wvariations in the use of preoperative RT
gradually reduced. These results demonstrated that new guideline
for rectal cancer RT, reflecting evidence—based care, has been
disseminated for 12 years in current medical practice. Further
studies analyzing the association between the guideline—adherence
and the real treatment outcome in locally —advanced rectal cancer
are needed, by linking Korean National Health Insurance Service

claims database and Korea Central Cancer Registry database.

Key word: evidence—based medicine, guideline—adherence,
patterns of care, rectal cancer, radiotherapy, preoperative

radiotherapy.
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