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GETTEE T3517] Q] &}od H & o A A A (Tacrolimus,
cyclosporine, mycophenolate  sodium, mycophenolate mofetil,
prednisoline, methylprednisolone, sirolimus, everolimus)2]
oJokES o w dto] PDC(FE45%), age, sex, region, income,
medical insurance, CCI(charlson comorbidity index), year of
diagnosis, duration of hemodialysisE ESHWFE JlolAly #HALS
FE AEA BEAde] Fxet 95 uvitt SA e WAdAAE
A wrop H-gsk= fEjol wel o] F dddte]l Ayl st
time-dependent Cox proportional hazards modelS Al&3I3ATt.

5:(2009~2013)2] A4+ 7|7FS 90Y w9lE y ol 207 3o

SFEESE(PDO)E  F8te] AT, SEESE AEe
HAAAAE AW W2 dFE K F A2 Ue #s HEEE
stel Axsigdth, Bepegmel wel, 99 WAAAS AL
Aoz JAES FAH37] ¢s] Kaplan-Meier curve analysiss

AlstgTt. BE A EALe SAS software, version 9.4 (SAS

Institute, Cary, North Carolina, USA)E A}-g-3}%ch.
AT AT

AA BEA A 1957 F 1189 (60.51%)°] JLS Adsk ).
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3l mgAen) A5s Ad@stal tk(Denton, 1999).

MelAAl =Rk grlelde  Ael Fad 92 g
weoldAle] 487143 AR Jdel Y oldE wgow @
Aol EAlel olgAERe Ad dwe WAt @4 sod

=
dol W WMAAA FYt AT Fol ArHETAFersa,

1983 cyclosporin, 19931 tacrolimus, 19973 mycophenolate
mofetil(MMF) 2] =fel whah Aloja A& o] AA UL 1990
SHES 71" o2 cyclosporinedl A tacrolimus®  F A A A <]
W37 AT, Kidney Disease Improving Global Outcomese] Alo]2]
32} A zmAHAA tacrolimus®t  FUIAF WAAAAE  EFsH
doejaenis daHoer Atk (Group, 2009). Aol &

o o A A =1990 o AF= cyclospor in®ll A] tacrolimus=,
azathioprineo] A MIF= =& IAA A7} WHEE AT}, Cyclosporine

Fofel W tacrolimus FeFurolA w4 AWkl WlEZE AaL,

o
g

o] A4l AEEo] sttt HauHEA(Jurewicz, 2003; Kim et al.,

2012). AlFolAE AL 4 T FHa 10d o F4 wEol

=

r

7Vsdh 3ARE gdow fFA HAYGAAZE  tacrolimus/MMF/steroid
3 cyclosporin/MMF/steroid & ®|ud Ay JA AW

< A= BEATH(HAE et

m

=+ cyclosporin/MMF/steroid 9]



al., 2014).

1) Tacrolimus

Tacrolimus(FK506) = ¥ %72 Streptomyces tsukubaensis@H-E
ZFZ=3 i macrolide®A cyclosporined} t©t& EXG1ZRE zrter),
Tacrolimus+=  %F, A%, A4 S A%, A, ¥
o] 2] =&|| &}oll Al corticosteroids =& mycophenolate, azathioprine,

sirolimus, &Aet WM& Folsh= Fa3 WA A o, EI

b

FrAdgoA ey Al 4 == T4 AFNSS A 1T
M, A EF2 A, A, FJ olAFEAte] FASHeRE
AbEETE.  Tacrolimusy 2] o)A AlE oA cyclosporineX.th

A & 8k= CNIoJt},

Tacrolimus® &4 & cyclosporine® FAFSHAI W ¥ &3Sl [L-2
A Aol Z a3 FXEE cyclosporine®th 10914 1008 © A t}.
Tacrolimus+= 3+ IL-3, IL-4¢9} interferon-gamma, granulocyte—
macrophage  colony-stimulating factor(GM-CSF)E 2%t th&
cytokine® A4S Asigr. BAIE wkgol] tdd mdsE mAH
gAday= A", T Ax s tacrolimus® — #E2
cyclosporine®th @ 7} o]t} = 9230 ARk
cyclosporine® & tacrolimus®= A|ZW wwzel FK binding protein
12(FKBP12)e] Adtgttt. o] d@wldL calcineurind s 283}
cytokine® 2 HAME Asfstal T AEY FA4E

W] GTH(R A AFoketal, 2013).



2) Cyclosporine

Cyclosporine®|t} tacrolimuse -39 o] 2zl Al AL&¥ =
12} Algleko|t}. Azathioprine®|Y mycophenolate®}= wHiFEZHO =,
cyclosporine HluZd Z4=do] gle WA aNE 7HY. A

ol A AAET olU2} tacrolimus B+ sirolimus®} 2 9]

Q1802 713 ¥ o] g},

Cyclosporine2 X% 1f(soil fungus)®! Tolypocladium inflatum

4

GamsZHE FE% 1l-amino acid undecapeptide metabolite®]T}.
Cyclosporine®™= T AX7]s, 53] helper T cello] W3t 717 <l
A s Fs) FAstEY. =8 a3+ IL-29F interferon-gammas
Foe tE cytokined AAE Adfisie Aolnk. ol#d A& T
A GAdst, 7z, FAe 27 RS Asigtt. Cyclosporine-
g3ty A& AESA T AlE(mature cytotoxic T cells)oll=
297 A glvh. aYEE 34 AFEEdE ayrr 44 ).
A1y AT AGe] dojd & T AL MEF oA 2Hg3h),

Cyclosporine< cyclophiline]&}al 9= A 3E

@A (immunophilin) ¥ ZAggkt}y.  Cyclophilindl ZAdsl= Z o)

g g spA| T JARe R H A A A28 Ho|A| = =T,

Cyclosporine-cyclophilin =5HA 7 protein phosphatase$!
o

calcineurin®] Agstt}. o]ZAe  INFE  XEStsfA  IL-29F ©=
cytokineS 3+ FHdA HAte] T = MR (nuclear factor)?)
A4S At Ao HATF, TS o]ZH o ®  cyclosporines

DHAon WG the AEE, AME, Wy B A ¥
_]



3) Mycophenolate

Mycophenolate mofetil azathioprine® +AFs}Al purine TS
A 3l gkt 2 el A o524 A & Al (antiproliferative
antimetabolite) 2 72 < oy BTt A Holtt. Azathioprined}
2] MMFE purine €A e] 21434 A & (de novo pathway)S A 3l ghc},
MIFE= A3l mycophenolic acid(MPA)e] morphoninoethyl ester
ATokEolth. MPAE A®A,  HAAAY 7H9ASE inosine
monophosphate dehydrogenase (IMPDH)Z &&x @45 zdsl=d o]
240 T 99 B #2754 #Add #oqgitt. 19 B #24+=
DNA®} RNA S 9138 purine nucleotidesE AJAtsl=dl o] a4}
AR AR o &gttt weba] MPAE T B A2 S241S A8l gkt
E3F MPAE cytokine AAbel F¥}E Fok. vE 2xF<S mdE B
Hixe] A8 Ael, Fad FEREA wd, 7
A< (recruitment), FT/479 H& Fo| Aok, Mycophenolate
mofetil> A Hi= 7 Fof Al wh=7) WPAR A= 2 FoHn
MPA= Aol WHE  TrolA  MPA-glucuronide(MPAG) =  ©iAlE 3
Fiege A WPAGE AS F8 widE . WPAE S A gE o

o[N

wom A7s ol Al frelE8(free fraction)o] T7Fd & 3

MPAC] ¢824 #13<Q! mycophenolate sodium(Myfortic)<S calcineurin
inhibitor (CNI)®} corticosteroidse} W& Al Alo]a A{NESS
drshs ZAoR DA s U, Fedor AAT ) 542
MWFell A EstA EAste A48 FA8E Ha F2
Qstold o} MMFS} mycophenolate sodium® =3 FAH&L
st o] F AAe AESHOR FeEkA BT MIFY 1g 8F2

mycophenolate sodium 720mg¥} &5 3}ch(3h=dA2Fsts] | 2013).
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4) Corticosteroids

Prednisolone, methylprednisolone & hydrocortisone®] A

H
ARl oA | 7)o AFREES ogstal A msh] Hs) AREEE
A

%70
tekst s Fed, FEE, 53 "WAS AAste 54 wEel
oA Aol Al AR & Atk o] FEFE FolF  AE
glucocorticosteroid &A1& Eato] WA, Corticosteroids?t ©]

TEA S Adstel SAFHAAS] AARE ofuzk RNASH DNA RS
Asf g, AR AL o

corticosteroidsi= RNA HA}(translation), @A A cytokined]
Aakzl o Ba) @A sl cytokine A o] JFS

(3= dagefFst ], 2013).
5) mTOR inhibitors

Mammalian target of rapamycin (mTOR) <JA|A+= sirolimus9}

everolimus T+ FFol|th. o WHIAJA A= o] F FTF T

-9 -



Holth, (FFE ey wbskaa A, 2017).

HHAAA 252

A H oA 82 o] 2] A A7]eF HA 2}
2712 Q W (desensitization), X 2% (induction therapy),

()

QY (maintenance therapy) SO.2 FE o] t}oksl ok&o] 7|ty o]

A& S a1 9lth(Kalluri and Hardinger, 2012). WHAAAA AgS
)

Q1 Agolale] WA ol oA FAlo] FolE AlzeaL

of2] A%l 7les k= ¥ HA H&s= Aol ¥F ot (Denton et al.
1999)

Addgel A wWol  ARREHE =9 Thol=ERRIl 20094
A| Al ] 2] 8+3] (The Transplantation Society, TTS) 9

A AIA78Es] (International Society of Nephrology, ISN)ellA wEzhgl
KDIGO Clinical Practice Guideline for the Care of Kidney Transplant
Recipients(KDIGO, 2009)¢} 20173 < =4173+3](Renal Association,
RA)oll A ®ZFSE Clinical Practice Guideline Post-Operative Care in
the Kidney Transplant Recipient(Baker et al., 2017), z&a 2018\
British Columbia ©]2)3}3](BC Transplant Society)olA 27+sk Clinical

Guidelines for Kidney Transplantation(BC Transplant Society, 2018)
Z 3N Zhel=gil s Fa R diAlE AT



X WS NN L 8T T e of
Il AN T G A ) A
Moo &~ . o S £ #H oo ol A ajo
- i Mw o mm LS - HH - gl
) ~ w M
% M oEw w % o e o}/
R ® i oo Mo g M T
X <9
<k o _ oW o ok 2
oo LW w oy T 2B oo
WX ST o oy B ROT OB %0 go N
0 T or
~ ;Id_yl t ~X ;O.._ ~ To
< _agade o BT O
x4 AR g o) - w]r _M U zr @. Mm =
T g B ® - No Bz ®
B <! 3 oy = dl ™ g Nooor 1ﬂrr
of o9 =) o o B o
o) w© 1 o W o= L — =0
PR N B N X N R e | = ~ [\
T X MW D ﬂm o ™ o w ww N pﬁ
) n_A! ; m
° N T — — wjm
& T R o X L —~ T R0 cﬁ
~ u) ﬂﬂ_ 0 X ‘_ﬂa — =
AN A ol N - ~ n No o0 N %0
Logom oy B = T = b
S CEX BT ST
By I o = 5 B w3
o w R d & =~ m - % - Wk E]E T
ST o ® oy 5 X
TN LB te ey o YW
o Mo T I = 2T B e
oW . &N o T w3 M T o-
L "o g T T T
KT N ke m %0 i g W A N Wk

24
Tacrol imus 9}

o
o1,

24 &% (dual therapy)¥}
24

)
Fide

T

o] 4]

ol

+

T3
1=

24

ol
ol
- 11 -

A
1
(NI <]

=

o
Human leukocyte antigen (HLA) matching®] £& 73l AFgFc}. 34
j

=
=

o

et

Ay
| 2 0]

=

-
mycophenolate

g Zo]=2} (NI
H,
mycophenolateE 1

Ea



o)

k4

cyclosporine®} FK5063}

NEA (5

EECR R

=

AT, wEhA

= F9o] FA(calcineurin

ol

Vo
A

oI
B
£

;3

o

9/]

inhibitor sparing or withdrawal regime)®} Z~E| 20|

I

CN

o[

Zx7] F(early
A== 9 g

=

withdrawal )<

steroid

Waketad A, 2017).

2lo] wlojgtt}. Cyclosporineltt

tacrolimus®} 2 calcineurin inhibitor®} mycophenolate mofetil2]

)

A= A A Ut

ki3

=8

il

FAY Al 7)o whEl Z2gAd (0]

—_
fiie)

Ao A7) 3t

-
R

v H el

- 12 -



REES
SEE

2003

el obEd (Serum

3|

8

d

i 7h73
o,

Ay
fhn

)

classificatione
AFREEI FA A

=73 A v 7 A
creatinine)?]

Banff

o]

—_—

o

o

B
fi%e)

qr

0|
N
o

"

o)

olo
jant

-
ze]

Na

=

B 2 0]
Al 3

Ea

ol

Jod ARE %

/\é;(

A .

S

B

R8s

sk}, 70~90%<]

A%
- 13 -

-~®|2ol= %2 2% (Steroid Pulse Therapy)



Anti-

[e)
Chn

-
s

10~20%
ol %

EARSAE
rejection).

<

s

o]s

acute

=1} (Steroid-resistant
thymocyte globulin(ATG)S} #+

=)

or
-TZ8 % (Rescue regimen)

T %L T oo LB T )

BT oo 2 a T o= 2 o) R

4 T " B S T = . CRCEIRG

&) = 5 %

of I ) X o

up ol w Xo®oZ &R i ~

= 2 - b S

.= <

iy o B S = o Pog oz

o o8 L ™ < o~ o) 9 -

T o= M gt X W B g C2 o
o] - X T w S B =

Mol X el w W 2

T o= = R g - w 3

m_.o 3 '~ ) ) o 2 LGS o

G w g _ 2o T g W

H (r, — ' — = Iy ]E — UO
— 7&! N ,Nul - 0 yA »AE .

“7|o = = = Mﬁ ur_ gm s { Howx

X of — W = . — .
i ) R 0

LNt TP owopos 3N L do 5

3 o B B F e = NS

P 85 w b o %0 >, X R

TR R N g X T8
A 1 N L T _ 2% < I

v o = = o

T o A LS B = ; K
—_— —_— . — Q e o=

M_M HA_M o 7 X o wr Mrw - e W Mo W g m%u

g F o Ex L EFE 4 A

et O#O X ﬂArO [ 0 = LD LL gl N EO

goR =S i Gl NoT S N . 2o mo

- oK ww mﬂ v mw g do o < = = =
| = e T B X o m o o - -

= H = o Ny KoH .2 oo o M) X0 %o T =

s X w B E S BT R z X &

do B E - 00 g oI TN . o g

< B ow 2 T o5 T OB R ~ ColeC

A=y

k)
pA

Z}A] %

=

=

chronic AMRS.E o] 2141 A4 9] 30~40%
- 14 -

o

p

]

-

%O



waAele Zol7h Qo of

1

R

A (DSA)

o]

E

=

ShH oF 20%00 A A Stttar A Q).

S

Fol 2}
7

[e}

&

e

mK

S
=

Hol= 79 chronic AMR

ol
N

ot

o]
pal

af oF

9

o4

A
K
oY
Jvmo
1

4
i

o

Z Lol o

4r

o)
B
or
o)
ol
olo
&
or
T
He

ol

+ 9.

bol ojopE
RIS

S

1

=

(compliance)® 4
2} 7F 224

2?1 Ab&-(persistence) 2}

S ZA4

el

]

2, #27 delg

Ao

e

&

A kS 7dF(medication discontinuation) &<F

N
o

ol

)

I

312 tH(WHO, 2003).

S

e gz 49

°©

aA

al., 2011). WHOO A

3} o] P5ol

=
.#OT
‘mo
"W
o)
~
)

- 15 -



’

2

et al.

2 T}H(Sokol

o] (3=, 2016).
MPR(Medication Possession

=1
o

]

o
1l

obslit ojel o] gH|E T ZA

H
o
=

2005).

ARE v A e 13k 5

EES

dl,

-
T

]

0

=
T

1

;OE

olo

Ratio)& A}

2lo]t}. PDC(Proportion

A

[e)
=

°] PDC %k

=

sy

A

MPRE. T} & <to 7]
PDCE AT7IF 59 F

-

T

J 2} 555 T 4 AtH(Benner et al., 2002).

of Days Covered)
&

(Nau, 2012).

S
-

.]

2) Hrek 238

RS

eake] o], AR, ARRAAA 1A, EHl

o] 3t}

I

oK

o
00

olo
e
o
T
mT

ol

o

)
~
fiie)

N
B

il

16 -



WG
| oK HR
CK_ P S
o gﬂ% %@1# F B
MT Eh o o7 AR ol T ﬁw _%_l; w T
mjﬁowﬂ_iwo R
T & o o o X M9
IH 1y © B < blo A} w; X0 Mﬂ o
‘W .ﬁl —_— ,v o_‘_ R ‘LM = 0 _ %O o_o ET B Ow
T ~ = e e N - of o]T_ -l & X
Yoo 5 T O = o e T < B N g
_ =0 i 0 vl ! E &O B< rj ~ —_ 23 -
Mimeoﬂ% of _Jgoﬂn__&% %wﬂmo
ugle%ﬁﬂ %Q#ﬂf ﬂh@&
w%%mx%mx 1ﬂvﬁo% m_;%a
_1L o (-, o W o= 00 5 N N T 0 v .
U of o X & ) = o T KO o = M 5o
_ s O % H M © N AN el = = w RO
Ltol]AMﬁ&ﬁm u_a,avmﬂw Nrﬂﬂx
™ O Tor K o o o [ AL N I N ko] o ) o
l@ur«] % %%.mjlm ) =
6N Nlo < ﬂw s 2 J|. Ny ¥ el =
m W m WS S T z = (LaeE _
Nh o = - = o = 3 0
oo 2o M o (o el 5o 2 T do
%ﬂo_.o_ao_z_%% Eovw%mw. iy o 2T E
e B - ER - z & BE R m
m%fﬂ;onm.m gﬁ;gmz = nE T
N L.u Th > = IH = Y .9 Y © - o &% m
o 2 e " =S m X 8 — L3 T -
0| o E.u - %.ﬂ it 5 o | B = o 3 © - o W Wu
Jﬁ%ﬂaﬂeﬂﬂ}%xﬂﬁ%ﬂm i ﬂwdﬂ%
o mr o %0 U o o % o Bl ;Mo =0 muva 2 = 5o <
ARy Fx = o B wf %o i 2 iz =3 N
o) ,me T ﬁ_v L.Ml [ el B/ :i W <A oy M ,,W ® = M.._ ::
_ o ~ = %
%%M@%Mﬂ?»ﬂ@m E %&of%
Al <22 9 P
T T B HoE O {H
= O 5o R A g M oA
O I i e o B a o A
Geal :.L .b.__l ol R qu
T eﬂ -
oy A A
XTI

6.

-17 -

St (luga
and McGuire, 2



)

2

=H|g-o] =7

ok
2

fol <] efn]-g-t

S

10.3% =k},

Hl =

H71 w ol vH(A 3]

g o] 5.9

2015).

=

]

)

SH[Eo] F2 PSS

X
B

o

._._mo

Aw] | 2013).

F

XO

nd

34

or

el

—

~H

G
N

i

9 A

2

of we g

Tl A=

s

—_
o

—~
fie}

AWNE H A (Hong and Kang, 2011). MPR 80%

o ]

/%J ¥

- 18 -



III.

ol

o) Hg ezt g

i)
=

B
—~
1o

N

Hr

ofp
<
ﬂ.o

p—

A=A

olo]l 2009 HE] 2012747

a7l

3=

oj

o] 4

Fed 20131 71A] €]

d|

Yo
SERE

LIRS I
oF5-4=-8- % (Proportion of Days Covered,

—_
fi%e)

]

o

)
PDC)

o

S|
&y

DEREEE &

=
2

A

S

o2}
=

o]

]

o

= oo

T2

2071

59 (2009~20133) 7+

sehE ol

437190

W

=
=

H] (Hazard Ratio,HR)

ok

- 19 -



H 87FA] A E(Tacrolimus, cyclosporine, mycophenolate mofetil,

&

n

sirolimus, prednisolone,

sodium, everolimus,

mycophenolate

S
=

methylprednisolone)

(<50%) 374

By
=

H-&(50-90%),

(>90%) ,

—_
fi'e)

E

=K

il

~
il

ot

o

AR g 97

2.

HARRIEF  (Korean

o1
A7AES] A

el

A B

ot

& Database®] AH 7] si9

+o]

S

KCD) ell
=

S

standard «classification of disease,

3

g 9

A2 A

20025-€ 2008\d, Zrg]ar 2013 A% o]

A <) st Tt

et

B

o
o

]

o]
b
ie!

2009V B 2012 7FA] Al Aol

)
i

°
i

7

o
el
X

)

2009

2
=

1.

- 20 -



o

vl

t

2002~200849*, 20134 7|

CH &Rt

(n=294)

T At

[n=483)

2009~2012d 7|2t S¢t
[n=135)

i

i

i

i

i

i

L

iod

b

Ty

R

[ =

POE s

g :

[ TR Y = B

LB fd i

_mx & i

"M._T.nﬂ. £ i

PTCTIE S ”

rE Ko = H

=R I £ i

PETE @ _

T = !

TR z i

- @ !

i 1o Ho 5 :

[T e i

_|_._.H @ m i

- a = i

] 3 __ i

= e -

] memw%

D= =8 g

i -

i o =g !

! S 8g @

i S ER R !

i SET R
= =] 1
oo wounoA

1,4030] a1

A

n

Al A

=lolH, 195

n

90 ©]

‘.mo

21



2011 o

-
L.

DB

o] FWAZAK DBE 7|wro = 2002 A4

T

E DB=

201013 7}A]
ot 28 33

o

20023 5-¢
b

N

PE
T
-
o
R

2l
~
10

22

7K

=3
T

S}l
Az o]tk (Lee et

o

=
=

=

}

0]
pal

==

PR T
“:E"

ol 7

[<]

7}

=
T

GRS,

d7bA] €]
3 20133744 €]

F 2010

h s

ke

}

s
21

<7
1o

ol
al., 2017).

=

j

—

o]
o] =

EREE
SERES

=
o

A3} 46,605,433 0] 3

N

2002 A}

e, 20023 A4

9

e 2.2%9
A& dloly wo]zolt},

ATt
127013 (2002~201341) A2 DB=
- 2 2 -

=
=

1 ZSES A7|7F A+

o] 3]

1

E DBY| HHl®=

=I5 E DB

e

1,025,340 o &
A2 A (censoring) &

%%



’

ALE R AA AR, AR 5 1378 53 SA

3

D A4 DB :

"

/\01—

A=

’

AN 5E

2) 8 DB :

K

3) A DB -

4) QY71 DB

- 23 -



59 A4

Coa

-
B

Hr

71%}¥, Charlson

(Charlson comorbidity index, CCI)o]t}.

-
it

S8

A
B

B
__o“o

AA A o] E-oF=2 =21 PDC(Proportion of Days Covered)©]t}.

Bk

A

4
No

o

—_
o

iz

o
7
°

F(clause) el

@

9

=
K3

SENE

1kidney related illness, 2)various

o] ©
P9e

;3

chronic

or
Sh9l L&

3)other complications

inflammation,
illness® HFslo] F71 B4 ).

infection or

=2
=

S4o) upe

<A

- 24 -



==
1o

5o

_CH

3} 7]

O
1l

17

HAAAAE HE& FolAAY 200913 (H A A

)
X
B

HF O
=

Al O
=

Zkel 20131 o]

o Al
A <]

beteh,

S

gl

N
4R
~

el

iz

B
iz

i

Zhol Al

}o] Time-dependent

S

o

At

_%
A7 7

Cox proportional hazards model

z}

o]

w9l=

90 (371€¢)

53 (2009~2013d) 2

],

B

ol

uj
oy

o},

SAS software, version 9.4 (SAS Institute,

;|

SRR EE

curve analysis

Kaplan—-Meier

3

gat7]
statistical anaylsis

=
T

1
R

gt

=
=

Cary, North Carolina, USA)

- 25 -



IV. d+2%

1. AF YRS AWA 54

ArgAz Adde didae dvkd 542 <ED>a A
2009978 2012%47k4] 4deqt A WA AlFelA s Aldsta

Wl AA Bge AL B

rlr
2
i
—
©
S
o
o
)

4
1959 €] el FEESEE A BEASE APAFR PrS
o R A HekE St 90h o] 49l Ahe 1193 0% 6

o] F 44%o] JAsATt. FHokES =t 50% o) 90% wRbe] 1E-S

=}
7HA = A= 18 (18%) o= o] 5 94.4%%1 179H o] L3t
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UoltiEE 454 w|wke 65 o ®  33.3%, 450]4 654 m|wke
93O & 47.7%, 654 oL 37THOE 19.0%= AAEAT. LS
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¥ 1. AFo)2] 3hxpe] dukzx B4 (2009-2013)

Aol A A

Hospital
TOTAL
Admission P-value
N % N %
Total 195 100.0 118 60.5
Overal I*
Proportion of days covered <.0001
< 50% (poor) 18 9.2 17 94 .4
50-90% (moderate) 58 29.7 57 98.3
> 90% (good) 119 61.0 44 37.0
Types of immunosuppressive drugs <.0001
Tacrol imus 13 6.7 9 69.2
Tacrolimus + a® 43 22.1 19 44.2
Cyclosporine 13 6.7 6 46.2
Cyclosporine + a® 33 16.9 22 66.7
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Neither tacrolimus nor cyclosporine, but a®
Cumulative (n=1,403)xx
Proportion of days covered (90 days interval)
< 50% (poor)
50-90% (moderate)
> 90% (good)
Types of immunosuppressive drugs
Tacrol imus
Tacrolimus + a®
Cyclosporine
Cyclosporine + a?
Neither tacrolimus nor cyclosporine, but a?
Patients characteristics
Duration of hemodialysis (year)
0~1
1~5

-30 -

93

242
210
951

170
424

120
380

309

71
78

47.7

17.2
15.0
67.8

12.1
30.2
8.6
271
22

36.4
40.0

62

34
55

66.7

47.9
70.5

0.0210



>5
Sex
Male
Female
Age
< 45
45~65
> 65
Coverage type
NHI, employed
NHI, self-employed
Medical aid
Region
Urban
Rural
Income level

Low

=31 -

46

117
18

65
93
37

111
71

13

128
67

57

23.6

60.0
40.0

33.3
47.7
19.0

56.9
36.4

6.7

65.6
34.4

29.2

29

73
45

33

59

26

70
43

77
41

33

63.

62.
o7.

50.
63.
70.

63.
60.

38.

60.
61.

57.

0.5732

0.0763

0.1359

0.9182

0.7151



Mid 59 30.3 35 59.3

High 79 40.5 50 63.3

cer’ 0.2690
0~2 82 42.1 55 67.1

3~4 58 29.7 33 56.9
> 5 55 28.2 30 54.5

Year of surgery <.0001
2009 79 40.5 57 72.2

2010 26 13.3 21 80.8

2011 33 16.9 24 72.7

2012 57 29.2 16 28.1

f AR BS A7) EESE = BEAS / AYAS, BELS = A4 AHTH A G B4 A BS TR

Mycophenolate Mofetil, Mycophenolate Sodium, Everolimus, Sirolimus, Prednisolone, or Methylprednisolone

bCharlson Comorbidity Index, FWHAH A4
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3. Aol FAqA S gL A7

HEgert 5 2F (PRl HlE HekeEsmrt mEal
15 (PDC 50-90%) 7 °F=<=& =7k VY 15 (PDC<60%) RE5FollA e
ol FrhekAT. FEAF vl UBIaFAAE EAHeR foF
A3E BHYou JdsaF oi¥] HEaFelses FAAHSE o
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A9 Al FAHwo] Other complications or chronic illness¢l
B9, S (PDC90%) Al BlEl HF 1 (50-90%) A LT $F o]
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2. Al7gol 2 ghatol A o] WA AAA Hofeg e e AA 4 #1394 (Hazard Ratio, HR)

Hospital Admission

Variables
HR 95% CI
Proportion of days covered (90 days interval)
< 50% (poor) 1.47 (1.15 1.88)
50~90% (moderate) 1.27 (0.98 1.65)
> 90% (good) 1.00
Types of immunosuppresive drug
Tacrolimus 1.00
Tacrolimus + a® 0.81 (0.61 1.09)
Cyclosporine 1.33 (0.88 2.01)
Cyclosporine + a? 1.65 (1.22 2.24)
Neither tacrolimus nor cyclosporine, but a? 2.22 (1.60 3.08)
Duration of hemodialysis (year)
0~1 1.00
1~5 3.09 (2.52 3.78)
> 5 2.54 (1.88 3.41)
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Sex
Male
Female
Age
< 45
45~65
> 65
Coverage type
NHI, employed
NHI, self-employed
Medical aid
Region
Urban
Rural
Income level
Low
Mid
High

-39 -

1.00
.78

.00

1.48
1.13

.00
1.30
.61

.00
.50

1.20
91
1.00

(0.

(1.
(0.

(1.

(0.

(1.

(0.
(0.

65

20
89

09

24

21

97
74

.94)

1.82)
1.43)

.56)

.54)

.86)

.50)
11)



ccr’
1~2
3~4
>5
Year of surgery
2009
2010
2011
2012

[ R

.00
.43
.59

.00
.81
.70
.46

(0.34
(0.45

(0.67
(0.56
(0.37

0.55)
0.77)

0.98)
0.87)
0.58)
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£ 3. Aol WA AA Feagel wE FEEE el 19 ( Hazard Ratio, HR)

Hospital Admission

Variables
HR 95% CI
1. Kidney related illness
Proportion of days covered
(3 months interval)
< 50% (poor) 1.83 (1.06 - 3.14)
50~90% (moderate) 1.15 (0.62 - 2.13)
> 90% (good) 1.00
2. Various infection or inflammation
Proportion of days covered
(3 months interval)
< 50% (poor) 0.69 (0.32 - 1.52)
50~90% (moderate) 1.10 (0.70 - 1.72)
> 90% (good) 1.00
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3. Other complications or chronic illness

Proportion of days covered
(3 months interval)

< 50% (poor) 1.44 (1.01 - 2.05)
50~90% (moderate) 1.12 (0.76 - 1.65)
> 90% (good) 1.00
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KIDNEY RELATED

ILLNESS
1.83%
= 50% (poor) =
1.15
S50-90% (moderate) =
1.00
= 90% (good)
-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00
VARIOUS INFECTION
OR INFLAMMATION
0.69
= S0% (poor) A
10
S50-90% (moderate) L T
1.p0
= 90% (good) PN
-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00
OTHER
COMPLICATIONS OR
CHRONIC ILLNESS 1.44*
= S0% (poor) ——
112
S50-90% (moderate) —
1.00
00% (good) um}
-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00

a9 3. AgelA SAte] el A Hopr e

#p-value < 0.05

2 A EE Y 9131] (Hazard Ratio,
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4 AFH  BRN BAAAA EepegEd wE
SEEEELIOEE

Cyclosporine® Th& WAAAAE W& =S AP 4§
Tt FL IF(PDC90%) WMl HEI1E(50%<  PDC <90%) 7}
UHE 5 (PDC<S0%) ol A1 1 @n7E melAle AFES dEa
ROl A= EAXCE fo3 ARE HJATH(HR=2.21, 95%
C1=1.28-3.82). dHFEA7|zke] 1d o] 5 H¥RI  1FoA,
Hok=owyl £ IE oH] REIE(R=1.51, 95% CI=1.0-2.16)%}
U E(HR=1.58, 95% CI=1.11-2.25)°l4 <LqLL]dn7} "apz o=z
S7tete AEgS YEhHa ol BT SAFo=E fosisith. 94
Aol A kRS ETE £ IF uiH|ste] BEE 15 (HR=1.82, 95%
CI=1.26-2.65)3% W& 15F(HR=1.56, 95% CI=1.12-2.18)°14 =E%F
PLE Aol Frlela FAASE fosgoy HEFENA

AFM7E B =kt 654 ol Al fAtelM HofedErh xS

k)

O% tH] REIE(HR=2.72, 95% CI=1.43-5.16)3} 2712 (HR=1.63,
95% CI1=0.92-2.88)°1A4 A4 Ag¥7F =4 YeElsoy RE1EFolA
EAHoR H95Tt.

HEA] A= A dellM, Seesirt £ ool Hle v
T8 JYH7E 1,349 = 9kth(HR=1.34, 95% CI=1.02-1.76). A5<F0]
S A HellM, SFEesErh F2 del Hle v e il
Agu 7 2,448 FRhom (HR=2.44, 95% C(I=1.49-3.99), A5FT0]
= A WelAM, deesvh F2 el dwlE we oo sidl



& H)7F 1.619 =9tH(HR=1.61, 95% CI=1.04-2.49). SHAEI =7}
TR £ Tl vlE w2 o dd

f °F=
A7 325 Ekem SAFe=m  Folsklth(HR=3.25, 95%

2} =
gin] R IEAA 49 AE87E 2,440 =kom o]E SAHOR
frolatAThH(HR=2.44,  95%  CI=1.49-3.99). %
TEolA L BESETE £ 2% diHl UEIEelA A E@ngr
161 =9kar o= EAZo®  §oedth(HR=1.61, 95% CI=2.00-
5.28). 20113} 201249l Aol s 3 AuolA HofeEe
S 2 Jd givste] 99 987 sshe 43S vERT
20123 =
e BEIFNA 49 9u7F 1,994 %=3(HR=1.99, 95% CI=1.02-
3.89), Y IBo| A= 4.670]7F %o (HR=4.67, 95% CI=2.40-9.08)

ol BAHOZ Folsslth,

2 & B4 YUl AR BeFEsEst & %

A

o
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F 4. HAAAA Hepeg ol wE Aol Ao e A A¥M (Hazard Ratio, HR)

Hospital Admission

Proportion of days covered (3 months interval)

Variables

> 90% (good) 50~90% (moderate) < 50% (poor)
HR HR 95% CI HR 95% CI
Types of immunosuppresive drug
Tacrolimus 1.00 1.39 (0.66 2.89) 0.57 (0.25 1.31)
Tacrolimus + a® 1.00 0.66 (0.31 1.41) 1.53 (0.78 3.01)
Cyclosporine 1.00 1.04 (0.25 4.34) 1.29 (0.53 3.14)
Cyclosporine + a* 1.00 1.41 (0.87 2.28) 2.21 (1.28 3.82)
Neither tacrolimus nor cyclosporine, but
q? 1.00 1.07 (0.68 1.70) 1.04 (0.70 1.54)
Duration of hemodialysis (year)
0~1 1.00 0.75 (0.45 1.27) 1.07 (0.67 1.70)
2~4 1.00 1.51 (1.05 2.16) 1.58 (1.11 2.25)
> 5 1.00 0.92 (0.46 1.82) 0.63 (0.29 1.33)
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Sex
Male
Female
Age
< 45
45~65
> 65
Coverage type
NHI, employed
NHI, self-employed
Medical aid
Region
Urban
Rural
Income level
Low
Mid
High

.00
.00

.00
.00
.00

.00
.00
.00

.00
.00

.00
.00
.00

- 47 -

.82
.81

0.85
0.95
.72

.99
.46

.23
.92

.68
.09
.56

(1.
(0.

(0.
(0.
(1.

(0.
(0.

(0.
(0.

(0.
(0.
(0.

26
55

53
63
43

70
94

91
52

98
72
99

.65)
.18)

.35)
.42)
.16)

.40)
.27)

.67)
.64)

.91)
.65)
.45)

.56
.71

.69
.14
.63

.31
.83

1.34
.93

.44
.30
.61

(1.
(0.

(0.
(0.
(0.

(0.
(0.

(1.
(0.

(1.
(0.
(1.

12
48

44
76
92

95
53

02
51

49
88
04

.18)
.07)

.10)
.70)
.88)

.81)
.30)

.76)
.69)

.99)
1.93)
.49)



ccr®

1~2 1.00 1.09 (0.66 1.81) 1.00
3~4 1.00 0.90 (0.59 1.38) 1.20
=5 1.00 2.37 (1.46 3.86) 3.25

Year of surgery
2009 1.00 1.38 (0.91 2.10) 1.07
2010 1.00 1.28 (0.77 2.13) 1.23
2011 1.00 1.17 (0.58 2.38) 1.76
2012 1.00 1.99 (1.02 3.89) 4.67

(0.
(0.
(2.

(0.
(0.
(1.
.40

62
81
00

70
70
03

[

.62)
.79)
.28)

.63)
.13)
.02)
.08)

2\ycophenolate Mofetil, Mycophenolate Sodium, Everolimus, Sirolimus, Prednisolone, or Methylprednisolone

bCharlson Comorbidity Index, EWHAFH X<
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Days Covered, PDC)E AtEste] HgegEel 97 #AALS

20023 58] 20133 7}A] Korea National Health Insurarance (KNHI)
SE ZmeA 2002~2008d°] Az HAAAA HlF AW
Nter FINAZRITE TR IIE BS AR AYsa,
201339 #As= fedte] IRt Aeete] Allsta EA4sH3IH

A Aol 7132 ATt Ao ZTIEANA o]dd HAgAAE

Ay GAY, AFolAees A A oidelA AlLskla
2009 H-E] A Aol A aas e FE gdor 2013974 9
5.7k 713k Aakal EA sl Aol Ale] e e AlFto] 4
el 794.05  E¥steE AR AYSdrt. old we
g (Proportion  of Days Covered)®t e #AAAZE
A ekttt

SFETTE=MPIOE el #F tieFEAdES  Calcineurin
inhibitors Al d e tacrol imus<} cyclosporine, a8a

antimetabolites A€ 2] mycophenolate A< mycophenolate sodiumz}
mycophenolate mofetil, steroids A<E <] prednisolond}
methylprednisolone, mTOR inhibitor A¥ 2] everolimus, sirolimusZ

Aoz &y, EAWa4=+E PDC, age, sex, income, medical
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insurance, CCI(Charlson comorbidity index), region, year of
diagnosis & TAMTZ A33tt.

902 F7]vltt PDCE AXEa

50dE AW Edud B dAbe] A

=
283 92 2099 tacrolimus AW F WA 90¥ FU|=E
o] YAl FT, o] Fxe] F WAl 90Y F7] 7|t ALl AHES

We A%sh A oA 209 APAFE Fakel F oA 09

o] Ao+ tacrolimus =2 cyclosporined 8 HAAA| A =
wokom 1 9] 7JEf A WAAAAE other & aZ FHHF3AT

o] AFAAME Alo]2] 3ol Aoz & Wslyl WA k).
3kx}e] xHfo] tacrolimusQ!l 7d-$-, cyclosporinel @ FAE = Al#l=
DzE A gkko cyclosporineo 4] tacrolimus® WA E = Abd =3k

LSl
) x gkgkrl. SFAIYF tacrolimus =S cyclosporine?tS W&

7z
Zgage kel A4S, 22 90U F7] WolM  C‘other’ oFAIE
Aol WA= Atdle AFHAG(E 387). oA A, 1 904
F71 W AWeFS tacrolimus + a =& cyclosporine + a®
k. A7k FApeA oFE H& 7|7te] tE2u AFE 9%
A

L hl
09 Aolel Bg ofEo] WAHE AL FAHI Akl 2
1
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Tacrolimus prescribed Tacrolimus prescribed Other* prescribed
for 60 days for 50 days for 30 days
Start Stop, Start 1 Stop
0 day EIGETS 180 days
First 90 days Second 90 days

NE Stop, Start . Stop
0 day 90 days 180 days

Tacrolimus Tacrolimus + a*
PDC PDC
_ 90 50
T 90 90

1% 4. PDC AR W AR 3HA

*  Mycophenolate Mofetil, Mycophenolate Sodium, Everolimus, Sirolimus,

Prednisolone, Methylprednisolone
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ABSTRACT

Association with Hospitalization and
Compliance of Immunosuppressive drugs

in Kidney Transplant Patients

Hyo Joo Park
Dept. of Health Policy Management
Graduate School of Public Health

Yonsei University

(Directed by Professor Eun—-Cheol Park, M.D., Ph.D.)

Objective

Taking immunosuppressive drugs 1is essential to prevent
rejection after organ transplantation. In this study, we attempt
to calculate the drug adaptability of immunosuppressive drugs in
patients who have wundergone kidney transplantation through
analysis of representative materials and analyze their association
with hospitalization. The purpose of this study is to analyze drug
prescribing and dosing behaviors of renal transplant patients and
to analyze their association with adherence by drug compliance

(PDC, Proportion of Days Covered).
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Methods

This study used the National Health Insurance Corporation
Specimen Cohort from the baseline of the study analysis from 2002
to 2008, except for 294 people who were prescribed
immunosuppressive drugs after kidney transplantation in 2013. We
analyzed 195 patients who had undergone kidney transplantation up
to 2012 and were prescribed immunosuppressive drugs.

The subjects of the study were defined when the kidney
transplant code 794.0 was included, based on the Korean standard
classification of disease (KCD), which meets the criteria of the
consumer  price index of the clinical database. For
immunosuppressive drug components (Tacrolimus, cyclosporine,
mycophenolate  sodium, mycophenolate mofetil, prednisoline,
methylprednisolone, sirolimus, everolimus), PDC (drug compliance),
age, sex, region, Using the chi-square test with income, medical
insurance, CCI (charlson comorbidity index), year of diagnosis,
and duration of hemodialysis as independent variables, the
distribution and % of demographic characteristics were measured
for each group to determine immunosuppressants. A time-dependent
Cox proportional hazards model was performed on the association
with hospitalization after transplantation based on the behavior
prescribed and taken. The 5-year (2009-2013) study period was
divided into 90-day units, and 20 sections of drug compliance (PDC)
were calculated and analyzed. The drug compliance output was
calculated as a percentage of the number of days that the section

immunosuppressant was prescribed divided by the total number of
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days in the section. A Kaplan—Meier curve analysis was performed
to estimate the Thospitalization rate for the time to
hospitalization based on medication compliance. All statistical
analyzes used SAS software, version 9.4 (SAS Institute, Cary,
North Carolina, USA).
Results

Of the 195 patients analyzed, 118 (60.51%) experienced
hospitalization. As a result of analyzing the association with
hospitalization associated with immunosuppressive drug compliance,
the higher the PDC (drug compliance), the lower the risk of
hospitalization, and in some cases, statistically significant
results were obtained. The normal group with a PDC (drug
compliance) of 50-90% had a 1.27-fold increased risk of
hospitalization (HR = 1.27, 95% CI = 0.98-1.65) than the good
group (PDC> 90%). The degree of this increased significantly in
the group with poor medication compliance (PDC <50%), 1.47 times
(HR = 1.47, 95% CI = 1.15-1.88) compared to the good group.

As a result of analyzing the hospitalization risk ratio of PDC
(drug compliance) by group according to three Kidney related
1llness, Various infection or inflammation, Other complications or
chronic illness, the lower the medication compliance, the more
hospitalized the kidney disease related hospitalization. Hazard
ratio tended to be higher. Of these, the hospitalization risk
ratio was 1.83 times higher in the group with poor drug adaptation
than in the group with good drug adaptation, which was
statistically significant (HR = 1.83, 95% CI = 1.06-3.14).
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Regarding the risk ratio of hospitalization due to other
complications and chronic diseases, the risk ratio of
hospitalization tended to increase as the medication compliance
became worse than in the group with good medication compliance,
which was statistically significant in the poor medication group.
(HR = 1.44, 95% CI = 1.01-2.06).Analysis of the risk ratios for
subpopulation hospitalization in kidney transplant patients
resulted in some statistically significant results. A subgroup
that showed some statistical significance and results consistent
with research objectives were kidney transplant patients living in
large cities, and a population with a CCI of 5 or higher underwent
kidney transplant surgery in 2012. It is a patient population. In
this population, poorer immunosuppressive medication compliance
tended to increase the risk of hospitalization, with most
statistically significant results.
Conclusion

Efforts are needed to improve drug adaptability. Raising
awareness and the role of medical staff to take medicine are
important, and it is necessary to prepare institutional equipment
for that purpose. Medication compliance is not only a clinical
therapeutic effect, but also medical use such as hospitalization
and medical expenses later. Can also be affected. Lower
immunosuppressive medication compliance in kidney transplant
patients increased the risk of hospitalization compared to
patients with higher medication compliance. Recognizing that drug
adaptability can also affect medical and medical costs, i1t should
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have a positive impact on clinical efficacy and overall health
care, not only in transplant patients, but also in population drug

treatment. More research must be done so that it can be done.

Key words : kidney transplant, immunosuppressant, drug compliance, PDC,

hospitalization
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