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L-ARGININE HCL INJ. 250MG/ML 30ML/VIAL

CYSTADANE FOWDER FOR ORAL S0L N 1GM/SCOOPFUL (BETAINE

ANHYDROUS)(ORPHAN MEDICAL,INC.)

CARBAGLU TABLETS 200MG

CYSTAGON CAP. 130MG

DANTROLENE 20MG IV

PROGLYCEM 50MG/ML 30ML/BTL

ILOMEDIN-20

VSL#3 450 BILLION BACTERIA/PACKET
LYSODREN TAB.

LYSODREN 500MG TAB{MITOTANE 300MG/TAB)

EERBRIEZE

GRFADIN CAP 2MG(NITISINONE) SWEDISH ORPHAN INTERNATIONAL AR

NEUTRAL PHOSPHATE POWDER 4.5GM 180ML ORAL SOLN(2% #)

K-PHOS NO.2

SUCRAID ORAI SOLUTION (SACROSIDASE ORAL SOLUTION 8500L.U/ML 118ML/BTL.)

NUTRAMAX PRODUCTS

AMMONUL INJ 50ML

UCEPHAN ORAL SOLUTION (10% SCDIUM BENZONATE + 10% SODIUM

PHENYLLACETATE)

BUPHENYL TAB. 500MG (SOD. PHENYLBUTYRATE 500MGYUCYCLYD PHARMA INC.)

ZADAXIN INJ,

TOBI NEBULIZER SCLUTION (TOBRAMYCTN) 300MG/SMI/AMP
TRIENTINE DIHYDRQCHLORIDE 300MG

METALITE 250 CAPSULES

B
L-ARGININE HCL

BETAINE

Carglumic acid
CYSTEAMINE BITARTRATE
DANTROLENE

DIAZOXIDE

ILOPROST

LACTOBACILLI

MITOTANE

MITOTANE

NITISINONE

SODIUM PHOSPHATE DIBASIC (=DISOD.
HYDROGEN PHOSPHATE)

POTASSIUM PHOSPHATE MONOBASIC
ANHYDROUS

SACROSIDASE

Sodium phenylacetate and sodium Benzoate 10%/10%

(PURE) SODIUM BENZOATE

S0ODIUM PHENYLBUTRATE

THYMOSIN ALPHA-1
TOBRAMYCIN
TRIENTINE HCL
TRIENTINE HCL
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B ORENEHMNARERLRZE —REGFED - B
KRBT K E %Emd%m@ii & T A8
BHTE% C B ERAZSEL Y R EESHRLRENE

EE FERERER L2 Fik o
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EHE 5 ALQ2)

OF EH5 AR
;é%ﬂ%l%@%%mﬁm%,ﬁaﬂbﬁﬁ =Y
Jﬁl-ﬁ;%x /ﬁ; E‘T( »f&};’i%f’tk’fk—xgj' 7g—) }% E&’
) B AT 0 R34 ﬁ»’c/é}% %a‘}a‘%uzfﬁfé,ﬁ&ﬁ
FHEBME  REBAERRIINFTHEEREUL
HERMEBEREINY » BHERENES o

BTN R ho it & o

(R

O XKBFEHTAF LA RERAZER LB E IR XBUEEE
o

$—% | #z% | g=z& | Fwk | #i4

FEAE R ARTARS! 6-9A 6-9A 6-9A 6-9A 6-9A

MIRZSRBEY) g6 7 | 40-66% 7 | 40-66% 7 | 40-66% % | 40-66% 7

éf*’*’“’(f%ﬁﬁs WIEA | M3EL | @31En | H31EA | #3184
RERRE
(C%z@%%t 935% 74 | 9-35%Am | 935%% | 935Ha | 93587

MHAFARB LG8 FERELERRBEFT AL W LAEALENRE2 B BEARBE -

2. UERBEZ FARABmeke/day it H 0 BRBE R RSB R B LB ELEF AT EURS
AR A EB25247 s —~RBREFFERA LR - —ABH R BREFRERE -

3. RFMEETHE BERXBYHIAEA Cabagluitd » BEHEFXF L -

—
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M# m R E

%3 & KRHEEEE Metabolic & nutrient agents

&

BEERE(ER)

(BOQOHFOOA 1 8 A%)

& L1 4R

BR&EFHRE

3.3.14. Carglumic acid (e
Carbaglu Tablets) : (102/9/1 >~ OO
/O0/1)
L IRTF#RBEMER -
(LON- 2 8 4 B B2 & A B 2 0 (A
T #% NAGS #:28) -
(DERBROERTER B bER
7 B o |
DR BE2FTHABRRSHE > 1]
BAARKHENE (LREE
$rd 2 5% 150 ymol/L v £ H 4k
BAEERN 100 umol/L) - (OO/
QO/1)
2RBEANAEABHEETEHLS
o AR B RATRARHE R EH
iRz B HAER -
3. EAREHAETHMAE  (OO/O

3. 3.14. Carglumic acid (%o
Carbaglu Tablets) : (102/9/1)
1. IRTF 3 mpI4ER -

(1)N-Z B 4% B BR 4 AR BB 2 0 (A
T# NAGS #:2 %) - JEIH P B3R
E-HBREERELZIRBRENR-

(DDEAKRAERTFT AR B AER
Rk - (BMPEHEE - BE
W&~ RS2 TR
EEF AP R carglumic
acid 23 &)

2.ERBENREFMBETAELS
NRBBRDRRARBEREH
WRZ BERRAER -

S ERENEENALBEA

O/1

(D RHF T wBmaE
BEMHREGERE -

(DE B ERFRE Mg R
Ak myE BA > BROAER T R
B —FABB2] KBHR -

(DMRBEEZFARE SR - IR
BAARKHPETE (hAMAL
¥ R e 150 pmol /L £ KAk

P ZAR

(1DNAGS #: 2 BE BRF H A
1 ERR FHEAGTARE
FERZBBEHERELRRE
o BREADLEHRBERE
B AT D AT
HEREMNINRZBERIPEER
B HF G & R ER S B
BLBBREMRRA FFER

(2)JF NAGS #:2 2 H b bl
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EBEEN100umol/L) sAER T

RBEMR  —AERAR—RAIR °
WRBS - EEEEIFELER
BEREBLN BFLER -
MREFEEEIHEULERERTE
bz & & -
St 45 B (CCO#FHH AN 8 4 (F
EHk) RMAERLELE L 0 F /A
HgEEHA 150 umol/L; B RAER
FEEFx o RAHESH

100 gmol/L -

A M#H - ZBRFEEFERLERR

MmFEEFHUERRERTE/LZ

BEBASMMGBYERE . &
RRETFHET R —FFXRE
21 RAR -

BB AIRFREMHEA

8

Hak#E(CCS)H & B8 4 (EAE
Hut) XMAREE X AMAFE
EHE150umol/L; BB ELE
Z fo BAEFFE H 100 pmol/L -

i RRA > BMEITRE
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FLIE -
F2%

CIE S
FA%K
F5%
FOR
BTHE
LAY
FOF

EMTAIEEL T ERGERAS  ERELHB SRR AKE
JEHR Z 4 torsemide 3R A H % T FR WS EHL 10 EBALR
20 % ¥, > Torsix Tablets Smg ~ 10mg & 20mg ; 3t 1 SHBRANME
AT E -

T EMTERERRN A RN BB SRER AR SR

% 4A 7 4 elosulfase alfa #7 5% 4 #7 % ' Vimizim Injection
Smg/vial | # 1 SBIBMAEIRLATE

AT MBI R W ARG A RS BB SRR LA

#:{b2 4 pirfenidone #7 a5 37 4 U Lk 4247 7% 4% > Pirespa Tablets
200mg | £ | HIBMARFLMHE -

DA U R TR A B R B PR 8] JE 315 3T 4 ticagrelor

A F(do Brilintayig AR EMRBUOEZLHREE -

DA M RRAANL S XA DEBRER BRREREZLH

MEE -

ARETCRANESURMEBEZBIONREE <.

HH TERAEBBHARNSE ) ERHIERFHIEZS
potassium gluconate &R 2 F B A& T 4748 O ARIR
K-GLU Oral Solution 312mg/mL > 15mL/#8 | & 1 &BHNE
fREATE -

M TEACLETERDNA RN ) #FER S 4 biperiden
ALz e ARERE " A% - E40% » Bipiden
injection 5 mg/mL ’ ImL | Z4E/% ZABE -

A TR KBRS A RN | IS4 penicillin G

benzathine R4 # B2 IR FE%E T2 FF X 4% » Bicillin
1-A Injection Suspension 2,400, 000 units/4mL | Z f#4% %
HEE - (BREHBRLEBALEHR)

76



EEEX 2%

FREESER 102 L R20E 5,

Torsix Smg ~ 10mg ~ 20mg
MR BAERERE)

RNEHAFABRIARELFRITER

B IS H25R(1065F4 )& ik
106544208

FRHEGESER ~ 0B RR20E R

BB A Torsix 5mg ~ 10mg ~ 20mg

FTEFHR | AFEE T H049814,5,63% BFwad 97/11/25

B 4 4% KAT BT TR R PR )

BB LB | ABRITEROARALDE FHBR WaEy | &

BB A 4% | Torsemide, 428, 5 ~ 10~ 20% %,

ATC#H C03CA04 HBEI | MRS

W R mﬁ?‘«%‘m MG BRI E ~ BER - ATRRE B BRI B R IB AT 51 e KRR
FAR o SR

AERE — A& B F ¢ 5-20mg/R > & AFKF ¢ 200mg/ X

B ESE  |Smgfkd o~ 10mgHfe6 5t~ 20mgHl2

~
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L3k

1K i€ (edema)

L AEASBEBRAEFHRFLAKRMRT  RETHEAREG K AT
AL S SBES - BHR  RBRAEWT %S KE -

D) FFaEibs] ety KER A > FHEA TEHR  KESEFEBPERTA
MEECRBRELSE -

OO0 oo B 0B 3% R BB IK B A 4 £ HBUKEE B A AR €% iR
F o

O BFmslien ki BEAEREH
B HEH 0 P& AR RE T
REBRERER B8R HAAHRE"
BYFR B °

| #%5: hitp://www.med-health.net/Edema-Grading.html

B IERRN

Elrkﬂi

(0 KRy R 34 R B ey > RIEZEMTIGH -

KB AR AP B BT AT B B LR B
YARE fogk B o

o RRAF - FERTREBEHRE > RS RBRRER I AR
2o

T AKBESS » 6B KIEREIZS KR - IRAFNa)sy#%
B BARIR B FRﬂﬂész » IREAE R A BB An R BE R A0 o

N
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RKEZGN

DTorsemlde/f/F P M %

[ Torsemidef4i% i@ 1 4n/47/ A BE T YL S » EHF T FTH K
# (loop of Henle) é’]thlck ascending limb & > ¥p#l4ndk-F 52 &,
3 F 84 £ & B &k o Torsemide 7] 45 4 4 3% $aldosterone &4
M > AR PRETR N F B %k & (peritubular surface) £
BETARE o EBRRGER -

2(1)

Dﬁ%&ﬂ
LU & 2 S SUBRI F AT Z MR R 8RR SRRBE R FK
AH 1986 £ % 2007 F » BRI HRm AZNNT AZE 370 A
» BAERIEEREK C BB EE EGE REE—Fak
2 o IRIEIB %’f@ B RBERZ o ERWE -

O Oz RA 6 & furosemide ZHBE R - o &ERHE
TRECRES B AR AR A 041 (95% CI: 0.28~0.61;
=0%) s AACRBEVEEZHAIR —ROERLLA 0.53

(95% CIL;: 0.33~0.84;1%=0%) s AvhPREZZ2VELELE
— R B B B 0.77 95% CI: 0.60~0.98; 1= 0% ) ; &g
T EHEMLE S 0.86 (95% CI: 0.53~1.39; 1>=0% ) -
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HTASR&# 2(2)

Bk A 3 B AR U furosemide & ¥ R & 0 oA & R BT
AREEHL s KERE  AOHERBRT & > waMR
ABE S HAEN @R et E Rtorsemide FHR S BBk E -

R R A S5 B furosemide 5 B & & > S E&ERBETAE
RAPHEH ERMAKES B RERMELE  RESL -
HAE - RMBEEST B WA S BEE E R Storsemidedn B
o

& o R k34 F 2 ¥ furosemide H H: th 3 2 BE IR 3Bk o

HTA# &4 20)

Ot a5 &

BHEEAGSEAARRLOMA ) BLS5E 2B %% A1,000-
58008 7T - HTAR AR A o BHFR » ARSHMI A L8
AR R T E R A R fbtorsemide sk 2R E 28 4
torsemide 2 3. A 4 %% (furosemide s bumetanide) /& 748 Z B4X &Y
e Z#ALARFAFZIEIREZERR A RSHAANMER
HR R B EHE R AR -




&%)

O10346A # S £ REITEHRAL
ARBERAVMABAIVME AP AR HRAFTEERBENERECLEZS
furosemide %, 7~ 28 &b A4k » BA ERAREIRIATB FOBEM B - AN wER R E 4 A
BB B EANERLAT -
R F # &b g furosemide £ # head-to-head kb # Lk » A £ 10mg i furosemide 40mg
F A8 X BE AR 0 # A furosemide 40mgz & BE % B # & Lasix Tablets 40mg
(B022535100 » A 1.57L) AL E D -
B AEBEHEZHRKESNg - 10mgR20mg35%H3F » Torsix Tablets 10mg 38 24 Lasix
Tablets 40mg A48 £ & » AR EFXBELIA B AERLS T o
Torsix Tablets Smg& 20mg# sATorsix Tablets 10mgz M@ /784 EFLE » 2 &
Torsix Tablets 20mg % 4418 &&422.7x (1.5 f/fkx (20mg/fi+10mg/4)x 0.9=2.7
) 3 Z#Torsix Tablets 5mg @ B A L3185 4PIC/S GMP & % & ¢k » M iTik
M EHRES 2B/ EH1378 (1.50/fx (Smg/f+10mg/fr) + 0.9=0.83 /4 ) >
BR 5§ 4 PIC/S GMP#ZAR 44 &b Z B B B RAKMB 15T > S A B R 3] AR E
Torsix Tablets Smg % 441 &&421.5 7 o 9

KA 2B(Q2)

OdRAARRE F10356A B &L FETEHALEZZIHE
R > RBREBAZELHANRRLON  AREH
% ASmgHard T ~ 10mg8k6 70 A 20mgHk 1273

10

go
=




LYt

ORAREALPANREREEEZRR

715 o At =% FwE % RF
EEBE 3,174,990 7| 15,874,956 7t.| 31,749,906 7| 47,624,862 71| 63,499,818
MBRREREE 828.6727t| 4,143,363 8,286,7257|12,430,089 7t 16,573,452 7%
SEMRBEYE 2,346,318t 11,731,593 75| 23,463,181 7t| 35,194,773 70| 46,926,366 ¢

R RABESNg BT

10mg 54674 ~ 20mg B 120 F -

11

éﬁ% s 1) -

DE%%A@R%H

[ A%
%‘gﬁ#i M (15 22

ﬂﬂ%'{i ’ _ﬁ—ﬁuub]’i

Moo B Rk S-Sk 45 Fl Ak 38 B 2R A ] (loop diuretics)

% % B4k B #&Dblack box warning) & 7}"@
PE( BB — k)8 B AT 4% Ol 3 % & furosemide s}, %

REET R EERE  ERANEREH -

O 37 % %2 %)
H2ASEHT# o

4 BA 7 B 5 B #furosemide o 73 o Em

12

@ o]
N




EHRE E Q)

D418 & =
# 3% Torsix Tablets Smg ~ 10mg 2 # B R o B B & fh 2 B %
EEREBGER) - 2 E ASmgH52 TR 10mgEH5.97T
» P SmgHR 5.2 H AR E B A 4L Smg) 0 K
Torsix Tablets 5Smg#% ¥ & #rd v - £ # Torsix Tablets
20mgzE 3% #Torsix Tablets 10mg > B4 F&45.9% » i
7 AR o e

13

ok F M 85045

BT

5274 ®—* R R=4F AR RA%
FA B E AR 352,045A| 365,676 A 379,768A| 394,321 A 409,378A
OB AR 3,520A]  18,284A|  37977A|  59,148A| 81,876 A
MBREEERE 408,373%8| 2,120,918%8| 4,405,314%8| 6,861,179%8| 9,497,573%8
MBEERR 2418 7| 1251% 7| 2,599¥ 7| 4,048¥ 7| 5,604% 7
A LS 633 7t 3308 7T 685% T 106787 1477¥ 7R
2 E 2K 177% 7 922% 7| 1914% | 2981& | 4,127% %

3t 1 1 SMER T E A AE 2 2009-2013 4 Fof F 4 A furosemide S bumetanidez i A H
2 AR TR (R FINE Ho5200)E AR TR B AL -
3, REMNE T A eSS P EMRAFEA T HEARERET » AT EAFASERAES1162 (10ng) -
4. 211 0mg ¥ F 4% & 4245 £ 4408 5m5, 9ust & - 14
5. s bz Sfurosemide R bumetanideik B A 2 B & A Tt B2 4 -
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GEEY V2o

HRETBIZ L/ EFREBEHRK
Vimizim 1 mg/mL concentrate for solution for infusion

BRI BBRERE)

B AR B R AR R AR 4%
B3 $25R (106454 7) &34
10644208

T WMESTHMIEL/ EFIREESHR o

Vimizim 1 mg/mL concentrate for solution for infusion
HFARFR |G ERBAEHTE0000235% #HE A 106/1/21
B4R & A B IL AR A TR )
MR 4 | BIOMARIN PHARMACEUTICAL INC, MW@y |7
AR5 BB R4 | Elosulfase alfa, J% 48], 1 & %,/& 9
ATC#5 Al6ABI12 MBRA | FRHHE
BREE %5 % BBE BAAR
RERE RBRESATAS2mg ) BERBWES —K -
BBEBE | B Ak(vial) 32,3277 -
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B A 19T

O%: % B F4A%

DI REZL2LLHFIBEMAE  ARB RS ERENH
SRR LENBE IR CENYELRE » EFER
NELXBEEOIBBREBEARSTERNESBETER
Rl ERE ERRENERTRAVNESEERE =
B> HABARRFAF=~m x> —H o

D4 BEFIANREABLAHENFTREFTEY RKE
CRMEFF R MET ~ B - BREHE - BEXR
i HEeb R Ae et~ ORBIFBE MRS - IFREX..
2 DA TRBEATRES MG BLTRERES
TEAAE -

YR X R

O% % 85 F4AR X FR*E

% HBraiz B FRRELEHRTX
>E e L L3548 FANSAIDSE B & Fa B BB ~ 12
AHAEENHERE MREMERSIRESFELLET A
RAARLE -
> FH5ih B ¢ GLFE BEMERRS F i (cervical spine fusion)LAfE
RRGEHBAAMRES - BRERE - RSGERERIS
W& o
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XELAN

L'.IElosulfase alfatE i #4338

[ Elosulfase alfa(thGALNS) < LAEU/X 5 R U4 % BB 945 T
BE(GALNSEE Z) e AR EE/ER - UEAZE S BBE £4AR
SHBZAER  RABBAF SR FIARN BE - h R
Hy o

BiIOMARIN
VIMIZIM.

[elosulfase alfa)

4 VIMIZIM

L felosullose ool

3 Injection
3

C10552 A 2 5 2 Bl 3T €3804

A g AREDBASEHEERL > #i%%ﬂ“ﬂ@%é
(peer review)BH A X XBRE BTN > LB S TG ERALE -
HoE RCADTH B R M PBAC W Bl IFHTA 4 4% 55 5 LA 8 3%
BUIEREZEAREMABREEZZEYARBEET RA
BE.. EE28d SRERE OB MRBREM KT AN E

A -

Qo
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OM» " RBAMEFEERL XK
LIk £ 2 17, %% % A Molecular Genetics and Metabolism & 2 #7F| 2
74 9% 12038 & #7 3K 5% #& & (MOR-005) # 5= > Vimizim (elosulfase
alfa) sy BB A A HEH > BARGRORERE > RAFEE
EREBEE > TRERANG - RBAHHRDEM -

O " ERHTAG S AZ B ZEE

P 2 B A EGT A (HTA) A4 i d RCADTHE #2016 4
S5H208 a4 B A REHERZERGET » BHREN
#BNICES s &k IR 2344 - IRNPBACL 7201654228 »
& 5 3% Vimizim (elosulfase alfa)fF 2 # RS-~ L B A/ ~ 2
BEERE R EEFHBLIFHESL -

.
]

7

BERAD)

O R #E5/ 17 -
&4 % 38,486 L% AH £32,3275C °

O E i BAASF15 2 Mo E

2R 5% | =% | #=4% | $ws | BE%
' A¥ SN 10 A 10A I1A ITA
Vimizim Inj. g
SmL/vial MBS 5 = - . - - .
o 1.364% 1514 x| 1514~ | 16644 | 1.664&7T
5 % 1& 7T 1 1

= BRHRERMBE XL, ZTAEE

@ o)
N




HTA#R &7 &(1)

Ol &Y B 345
W BB EH2016E 8916 48R 50 1208 6 e 45 B
> EEBRBIBIZOCGINDEFTITIESRE » oMW R BRI E (=4
s ¥ ffep X » SMSCT 5 Fikkeratan sulfate™) 42 12038 49 947 & &
 IEERT2HEMNER TG — R 0 JREP 0 BLRIEZ G AB AL
th o RER B AT ELRARE - HAESHEN AR UZ L
EREEE Sy R B a kB ERRK -
>RAEMIERIS REECEMEMERIE T BRFHGAR
REMHHA -

(k © 3k % 8E 5 Fkeratan sulfatedf 2 R IR F 24X 8i4h)

HTAR %3 %(2)

L1337 09 % 3R 3

BurtonZ A#20155£% % X 88 4 " Elosulfase alfa &R ) #|
B(HBBEN B EL Felosulfase alfa2E % R4E %) A 7 %b
SHEFAAR SRR M A MR —BARME S K
FE AT RS, -
> ERLgm NENRER 0 E2TEG B - A RBEEIN

By MR AR o
> 585N E % Felosulfase alfa 4% %48 » % EH6MWT
BleldE R ARRF24 B ARAAHMEARL > BAFAK
% > {a3MSCT RIRE R A& E -
> Feigkeratan sulfate™ 2 ZRIRE R A B EH H LRMER » B L
B8 s elosulfase alfafy 18 | & 2 M 6 St B 1% -
(k © 35 % %8 4 Fkeratan sulfatedk Z 2k F 2 K 3H4h) 10

QQ
0O




HTAR 5 4%

mlopre 2

T 7 7 86 2R BB 314 % A 2015 4 Vimizim B R FH E3R 4 R 45
Prrded T EARAMH EREA A4S, 0 BARR
LB B  RERGRSEANERSML  ZFN
BHABABGAIZI 2 EERFHBI36MELE
1.66& L2/ - B B AT & E K LA 48R EBRRBMAZ RHIEA > B
LEERERAHARMBDE

D HTAR ALk BB R EOHBHBEREER & E RN
EHEBREEF AR ECHASERE » THETERER
wR XA L 2R

11

OVimizim 1 mg/mL, Inj. SmL/vial

2B 39319495 0 B 136374247 0 EE 30741237 o
Bt - 36374.24 7t 0 RIS RARIE © 30741.23 7% ¢
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% AE RS E®)

BmAE R

(2441 #ARBRAROONIE - OOSFETR » AIRELRELL8E » o F
BEREERN > FHELE—FRL REEBREEEHA - FRERME S AL 4L
TIRBRS > AL BB BERAY  RELRASREARE -

[B4%] OO RS BEAFHALEY  RAMBALL  SRARERL &
OOBIRHRES S ME LA o £ B i LMW RT A 0BT 0 18R RA -

ERb RS ABEY > [ EEERM B EESRAY  BERE > wh B
R PEE > O RREH 0 H—REAE  REHERLR > SRFFHE - 5T
B SHABHQRQRE  BZAF  TBHEFHE  FRORAELE >
HdF—tk o ERATBEGES  BREALRNSEET O RE - bk o
¥ BARLATHZNE  BBHHERLERES CEORATE BERMEY -

[RAME] LEFRM: RRBEZBEDTEMALZOO - " MBRAERNF |
L AAIBEAGEE » AMMPSIAh B Z MR L %Y > BB RBRALE -
FRBETERNANBREG  HELBREFAMMNBETE  FRAGEGEHI ZARE
i BOOTRERPELZFMNEE  ERESCERYBEIBEZFRA-—ERHE -

13

ARABRTFQ)

BAER

4| [BAE) OORLEB T > BRI SBE » I BAEHZ—HRE
ABAXFR  BRARBULEBIBENTT - RO SBARTERH - 2 Y
SIRABNIE MRS C BASWA L —BERABRE > REARSNSE R
AT o R ACEA BT F4T 0 BB R EMER - ERITRELE
%o Akt BESAFBNLARTHRE  Blio o FoMEE #Hb
A ITS X AT BRI REERES SRR AN EY -

5| DEAI (W #h - SBEFREDMARGE X RBEGRRE T ABHIB - 225
ERBRNHER > BAHSRBETRE - REBBATERHRERNBE - K4
B P FA46r B Ao B8 1 SR M AR 0 JRAEMS - 1T ~ R K E LA G

WMBEHIZBENTR  BORAREBREL - Q#FRAL BEBEANLHE

HAbie BBl - Q) AT R LG BEFX > BARA BRYRASER - (DEAZEY
24 BEVFRARRAKA B E(HEFREFAHT) > SRR A& HARBNES T
WAT A Fusb ST R o905 R 0 B AT TS R T4E - AN AT S e B R
B8 RERBERARAN T ) -
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L % ')

Dﬁ%mAﬁ%mf

O 23 AELELAEBNEERSBREFIARNZE—RE » X
A5 MR FAAR L S B A R ERAETRG A &
BERITERBRIGEIZT  BHEBEEEIAZRE
b W IANEIR AT

O3 2 %8 51

F2ABATE

15

Dﬁﬁfﬁ
0+ B EEREEE CGER) SF8%30,74170 -
O R EARE R L ASR A2 R E PR EE A
ARBERZzHZRHEN  EP2BEL4E5QALYZEA
_a_f_ o
O & 43R
ITRAARE B RS REHB X -
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12 0% 2 R B 30 14

O&FEHTAFR R RERRER L E IR - Epnt

HRET

wir 3 B—5 # 5 =5 Ak BREF
FEER AR 9 A 10 A 10 A 1A 11A
MBREERERASE 1291874 14347  1434E7| 158t  1.584%&

L. Vimizim# & % F 4 L R2R SR E £30,741 2 K -

2. RGBEBEARTMAEWHEWG  AAMBFELEERAMBHE -

17
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fi &

P RE EERE(EE)

%38 KRMAREEE Metabolic & nutrient agents
(AOQOFOOA 1 B &)

& B4R AR E RETRE
3.3.15. Elosulfase alfa (4s Vimizim) (OO/O)  3.3.15.(&)

O/
LIBARNSKRAIA LB SBES IVA A

ZGR -
23581 T BERRBUB SRR B H R AR

B~ X BiainateEs  AEA L

B2z B iR G IR R LR EE
B4 taf GALNS 422 5% &
% GALNS K W& 5 F 44 % ihmek
RA WAL R E LFET  Chof b

Railtkib i f IVA B2 RE o
3R EREHBEGER -
4 HEERAE A 7

(U%%Aﬁﬁﬁwﬁéﬁ%’ﬁ&mw

2B RS
QFEN RS 2K ASTEHESN -

XEBFEATTREXEMHE TR
Rt & -
(_)7’ & RERE B 638 HESPAE -
FREMNEBALZER > BRIH
}?ﬁu 1 F A% - EHFHEF sz'F@J
HEERER SR - AH AR E TIE

MAKRERE  MAPEESER !
(MEDREUBMITRIT AN EE ¥ T

1 1~5 3B S
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(Q)JE B F &% TS EIT A BE 0 4
$#HF 5 2~5 18 ;
() £ #i% /i BIETENBE 0 ¥
F 3| 3~5 5
1.6 54845 4T B8 * 48 &0 baseline £
b A 10%E B & R RSB
% W3 10% 8 B E -
[L.efpRshieind L FVC & FEV-1 488
# baseline £V F 5%eEE 0 A
ERHHRIAR G S%e B & -
1L % & keratan sulfate (Uks)#4g#r
baseline 48 A% 20% -
Vs B ohhein & ik ¢ SR B
(SpO2) 7 2 /NS Y F 45 4R 445 1 /B
A E=90% -
V. 245 B B 48] Ejection Fraction 48 #%
7 baseline 4807 10% o
6.48 31 B 4% 4k elosulfase alfa ;é":}%:éﬁ B/ -
WymEEEERERARRE -
Q) B RERAORBBREMENES
% R ST B M A SR o

B3x BRI BIEITRE
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HWEFIR

bb 84775422005 &,

Pirespa Tablets 200mg
(R R % H7 8)

B RE R INRRELRRIT R
LA H25k (106454 B )63
106424 A 2041

BRLALH kb 4447 75 42200 % 3%, Pirespa Tablets 200mg
FTEFR TR By 2 # 0267343 #Hw Ay | 105/05/10
B 4 A% BT R UM A RN E '
Ry Shionogi & Co., Ltd. Settsu Plant HWERH B A
R B & L4 | Pirfenidone, fE R 4%, 2003 %,
ATC7E LO4AX0S PR | MRS M
BRI BT A R 4
. g 46 R—4 HHZR;
ki j;itzi gk éﬁzg ZRe
BEERR | HHIMT -

No)
<h



Lkl

L1245 5 i 4 4 AL

0] 4% 254 Bk 4% 415 (Idiopathic pulmonary fibrosis, IPF) % —#&1& # -
WM REERINGRERAAR > A MM E M X
EHRBMEMBERER > KETBMNEE BELRRGER

OB AEREZLHEHHTRAERM AN ELE S F1RD
Bith 0 KR EEMG P B25-35%F PEFHHEGRA
RJE » iE e A — AR AR LS HF -

\

C14a Bf 76 %45 51

Qﬁl#mm@%%%é%ﬁ%i%%%wmﬂﬁﬁﬁ B E 45
AR EBRMELE BKHPRELE BATRETRA

T%%%%‘ G ESRGEBIET]  EAEETEBRBER
%%%%%%%M%&ﬁ%&°

fnintedanib & A& £ ¥ 3% # Spirfenidone & & 15 b B2 A 876
BEDL; BRARERER T REMWEHIPF 64 @ LBt hE
M (warfarin) ~ F B ENEERA > REIFHIE - EENERNE
%% B re Br &) - imatinib... %

D EAb & el H R 63 HR0EE AL T A RMAOREZX B
B%E 4R CEBRRSHBEA BEEMBEE -

O
(@)



EIPirfenidoneﬁ"F A % R

L0 K 5 9T 3 1 & 4 55 £ 45 H cytokine
(TNF-o » IL-1 » IL-6 %) 5 42 & 4%
#* % Mcytokine (IL-10)# & » iHp
FIIFN-yR AR 89 F2 2 - ) B ) 15
R ELEHZAEA KRR FE AL
% o M AF oA B 3 & & FE cytokine
BAREBFZHER - \

AETEARELF@BEER
WwHBEREGELAN/ER - £
TR EZER AR EMEIN LGS
LR -

L& B4 A e IR AR -ﬁ“#ﬁﬁ R ﬁ' H

2R % | BoF | =% | Rwy | RzH
FREA AR 24K 149 A 159 A 248 A 3124
FERE 1,469% 74| 9,123% | 1Is4Ea| 1524874 191487
IR R R % 07t 07T 0% 07T 07T
FEMBVE | L469¥ | 9,123¥ | LIS 152484 19147

BT EEEAEAEE 2002 B/ 1947 - FHBAGERSE3,1594% -
2 MEAAAGEARBAIEREMBERES RS B LREA -

\O
Nl



HTARE# 2D

O ZHTAL K Z 2
HBEAHTARBNICESH EHBELT !
> B A A TRE 89454 T Y ik pirfenidone 4 AIPF 2 J5 % A % -
> 4 FVCA#50%ZE80%FAHE - AR ETHM Y EREH 4o
~SHR12/8 B M EFVCTF B>10%E /5 L3R -
e AHTAMECADTH/pCODREH E B B4 T
> 3 A A TRE 89454 T dk Kpirfenidonek AIPF 2 76 7% F 2
> et 8 E F EIPF(FVC>50%Ta#A4d) - % 4% £ (A7 1218 A WFVC
TREE£E<IO%) ~ 5&I128 B IEFVCT %=210%%845L1E A
>R BABAEFIPFRHZSE DR ELBRGENBHF THETRH
R BB -
i FVC=RA¥RMES - forced vital capacity -

O 48 #5835
Pirfenidone & #& bb # 22 & A
> LR BB b B 2 MR Tk AR AR 4 R BE T ¢ pirfenidoness 42 A
FlRE B Z MEFVC(A /M E BN THRREE ~ HEMWIGS o
4B ATIEBR)AT A SR EE S L EAuPFS(& BLGFEEM) B R E
Bl 5, 2 o 3% 2 P ) LB R 354 (DLCO# 4t & ~ UCSD*F &I &
TE)G L EREMEBILERE -
Pirfenidone [ 3 th 8 40 4B IPF 76 3 8 &%
PZRABMBULEBRIEE S S 2 M & RXBE ¢ pirfenidone 48 8 #
nintedanib#£ 2 & B &> ~ R MM L - FVCTEHBE B L THE
10%RAEUNRBFEAEARERREF T RSB T LBAEER -




HTA# % %0)

DE’J‘?T% -k U
L 8 F o F B ERE A ERIF2011 5 220154 IPF & 4T 8 4 20
BATEF A R RO TR BH S 0 LBITIPFE %%ﬂxﬁ&
» EMREABTAEREFRBAANERE > ER0T
> A LA H 150~280 A4E A R 5 o
PERBREMEHMGARALT  EFERERAREBE 153
T B26139 42 %k Bointedanib 44 3 B s AAE4R1E 0 B E B
HHEE - FAHE310E 25 A 548 £56008 T -

RAR 45

[Pirespa Tablets 200mg

BA 201757 -

Bl B 45 P Ak c 2017570 0 BB RAKAR 1 201757

EIOfeV Soft Capsules 100mg(%# &)

0 B R AR gk ¢ 1,271,045 o

(0 B8 Lthfs) P AL (I /% # 5) 1 201.7570/1,271.0455=0.16 -
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" #EE  RL(1)

DE%%A@HMH
[ K& % 2 ¥ f 4 Apirfenidone @ B 7 & x 3 H1 8 0 256 %4F
5 M i 48 4 1L 2 $nintedanib 7R B 4F A Jb&%% Me B4 [F) 38 e

>}f£ N BIREBER AL 0 B IR A8 E  4nintedanib gk, 4
%‘?’%u"—a(ﬁmfev)ﬁé?«qos@zﬁz Bl 3T & ok ol & o

) A& meERA B AER &R S0%R A%t&iz@&zéu
A o 4B BRI R BB Bnintedanib8g F > A 3 AuEs
PR BEEE > ERANRBSREAH -

C137 2 38 75
FOAFEFT# o

11

Dﬁﬁfﬁ
L 72 35 SA 4 o 45 25 M B 4 4 4L 2 [F] 48 4 Sonintedanib (Ofev Soft
Capsules 100 mg - BC26569100) &A% 18 4% & » BHUBK
HAB L)k 0 B 5 55813950(876L*0.16=1397T) °
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(:20E N

O é-‘%'ff]‘ R
0 & #pirfenidone¥inintedanib L5 R 76 % L B IRAR B R > SHEE
i BB RARH R 0 %k Baintedanib& AR ST E A AR
) 'ﬁﬂ _F . .
1. & B ERHRCT(High resolution computed tomography)#%4& & ©
2. 48 B A B ERRE L A 455 B 4 4 1t (Idiopathic pulmonary fibrosis, IPF)
% 0 g5 A9 71 B 7E & (forced vital capacity, FVC) #£50~80% 2 [ °
3. 42 0k se B4R 4 ¢ 4245 88 4% P nintedanib %, pirfenidone &5 #7 B 79 > £ %
AEigae i BB (BAERAR AHA N EE T8 R ME FER10% R 3
BB AL) o BAFLER -
A TRENEEMARGER  BUEEREFPFEEHBERTS -
. nintedanib i pirfenidone R 45 ) B4 A ©

nh

13

'{g'ﬁl %‘ ﬁ# f%):r‘ ’f# (2017/4/26)

OREHTAF A RERRAE LR T IAME - R

BT
IR ®—F %= B=% $mE -
HBHER AR 44 A 94 A 149 A 211 A 278 A
MBEERERAML 1,900% 7| 4,100 7%  6,6008 7T 9,300 | 1452,200% T
TRAHRAFBELEA  2,800% ] 600084 9,600 | 143,500 | 1187,800% T
HBEBE 900% 7| -1,900% 7| -3,000% | -4,200¥ 7| -5,600% T

B Ofev LMAEARSM » RASESERBHG > Lhdiad ) KHEALTEREIFAHINERSFH50%-
PRSI IGERSAMEAEHKION  RFERERE  SRTLEEEHAHSRA BBl B b8 2 HE & 54391017 -
OlevELATHGLAEABEST6A  RHERERE  BBAEEZSHAHSRAE2 L BnidE5E 8 56394801 -
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i &

&g adiE  EERE(EE)
% 6 & «Fkid ¥4 Respiratory tract drugs
(BOOFOOAR 1 B A3)

1% L 18 40T REEAFHRZE
6.2.7. Nintedanib(# Ofev) ~ 6.2.7. Nintedanib(w Ofev) :
pirfenidone (40 Pirespa ) : (106/3/1)
(106/3/1> OO/O0O/1)

1. &4 A3e HRCT (High 1. E#x M An 3R HRCT (High
resolution computed resolution computed
tomography) %% & - tomography) ¥ &4 & o

2. B BB A BRI S 4% 2. BRR A B D BT %
{t(Idiopathic pulmonary it(Idiopathic pulmonary
fibrosis, IPF)#& > sa A&YR A fibrosis, IPF)# @ A& R 71
B 7% & (forced vital & & (forced vital capacity,
capacity, FVC) A& b0~80%= fd- FVC) 4 50~80%= P4 -

3. 15 ke RAR S - ERFSER 3. kb B EHRRER
nintedanib # pirfenidone # nintedanib & AR M ¢ FE AR
BRA o ERAMNREEREL e R BAL (EERRAN A

(BERABAG R NS ETR 71 B 5 B TR A 10% % 52k
BB A 10% 2k A L9 AL A EREAE) BAELER o
) BAFAEAEA o A FRENEEMAERER & 24

4. TRENEEMAEBLER H 2 BEREFEEHBERFF -
BEREFEEHBRIF -

9. nintedanib ¥ pirfenidone &

#EEHE - (OO/00/1)

Hix . BRI BIEITZIRE -
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BEEF LS
3 ofn B B
'ticagrelor&clopidogre]

Ryt H B R XAREXFHETEHK
R F25R106548) &34
1064474208

RATRBEAREWD)

®2.1.1.9. Ticagrelor (ﬁuBrilinta) :
MARCREZIVZBCE(AERARER KR - IE
STH& LA AL AR B K STE LA R PR E) MRS
& ABF » 4% facetylsalicylic acid (4o Aspirin) 46t 74 % »
KEMEA - ENREBEZEAMLEIRIFR -
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j t R uo ’H‘

®2.1.1.6. Clopidogrel (JtuPlavix) :

1.~3.%

4.8 7 OB Z &M R (CF 48 M 0 8 Fu s LK) 4R 1% 49 7%
ABF 0 43 Bacetylsalicylic acid (3» Aspirin) &-6F 76 5% * ZRRIEA -
ENBBEAMERETR -

®2.1.1.8. Clopidogrel-acetylsalicylic acid (3w
CoPlavix) :

1.~2.%%
AR EBEAZ ST CECRR M &R F O ILEE) T ER N A
ABF o RRIBA - ERNAHBEEARREH -

.%%W%ﬁ&ﬂﬁﬁﬁﬁ&%ﬂ

HRIE B R R (PLATO) 4 R > ticagrelor#aspirinfi F
1218 8 » Tk EMRBOE(CLFERBZR LR
JESTH LA AR B RSTHE LA CHEE)EH
ZREMS T EHFGTEE

2B OB E L 6 (ACC/AHA) & B & B B 2 ¢ (ESC)
B 12554 9 B Q) 23 B0 N AR A ) B 06 8 (e Ao
ticagrelor#aspirin » 2 .clopidogrel ¥Laspirin % ) J& 4T
ZH1248 8 o
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RS TF R

® 7 % 15 tTticagrelor &M L8 » A
REEA12EA -

®106F2 7 £ R TEHAE
HEGREAHNERAZONELHHZAN
BB E R XRR A B EHRE S ERER  FH
TREBHBARLEEBHEH > BT
Bl 9047 Bk T RE&k 2% o
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® Bl XN =B B AT 10643 A6 8 — 4 #2106
E2RRBRETFRETRE -
® Cheng 2 A (2010) IR FERBORETEEZ
eWEMBOERMKE 2THER) S ZIXRK
#2004 4 B £2006 £12 B B A4 21,3314
A
SR T 45 P R B 4 3 4 (aspirin +
clopidogrel)< 948 A & » BA¥ b= 918 A & & B
2154575 o

® Chiang % A (2014) #] A #&Bﬁ@mwz%@ﬂ?z
eMEnTOEREE (39AMER) 24 ZXRk
#2008 410 B £2010 41 B B B4k 3,1314x
FaA e
DA EER 4B A Fudn MR B R B Y (aspirin +
clopidogre)< 9B A % > BAE W= VBAAE A AR
SR Rfoh T EMATE -
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B AR (3)

® Chen ¥ A (2014) # R EABEEE

FX

%t

A2

5412007 £7 A £2009 46 B 12 97545 A_ <
D) 548 R fid MRk

8B 697k AFMBNRGI12E A 2 HFBEH D i
MR o

it 5 % &

% #clopidogrel 4% FA 12

B

5 A R
3B ZERRBHEE R T
HE E 3 % =% R=& Fug R
ticagrelor | 15,006 A | 16,572A 18, 055 A 19, 48TA 20, 892 A
-ﬁ‘igﬁﬂ clopidogrel | 11,940 A | 11,259A 10, 692 A 10, 205 A 9, TTTA
i 26,946 A | 27,832A 28, T4TA 29, 692 A 30, 668 A
e ticagrelor | 6,569% % | 7,265%7c | 7,904% % | 8,531%% | 9 146%
o i 4
% %74 |clopidogrel | 3,327¥% % | 3,13T¥4 | 2,979%% | 2,844% % | 2, 7248 =
A3t 9,896% 7 | 1480, 392 t| 14%0, 883 % 7t 1481, 3748 7 | 141, 870% =
EEE-EANE X3 ¥ ¥ R , . , . _
s % 3,023% % | 3,1228 7 | 3,225% st | 3,331%7 | 3,440% %
S B (H o) 6,873% L | 7,270% % | T,608% 4 | 8,043¥ | 8,429 7
10
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ﬁ%ﬁ% s (1)

® B EBITERNAR -
BAT B 6 %45 7| (o 3“— 3 2 4 AHA/ACC R B
B2 eESC BB ANB RS R EEI 0 MR
o B T By — éﬂ%‘é‘%&%ﬁdiﬁ # 7, & clopidogrel 2
AP EREIEALKEIZEA

11

24

2.1.1.9. Ticagrelor (4w Brilinta) :

B R O 2 SRR (L AR EA » ESTR AR IR
% £ ST k3. AR E) AR 95 A8 - 45 ftacetylsalicylic acid (3

Aspnm) a0 BEIVEA o FAEBIEAERER -

2.1.1.6 Clopidogrel (#2Plavix)

1.~3.8%
4. }ﬁ%‘&%&ﬁ’?z% ERANTAC N PR 4398 o 0 BILAR 2R ) ) £ [ 64 5 AP

4% sacetylsalicylic acid (4o Aspirin) 4436 %% » RKI12MEA - FHR ;s
%ﬁ%ﬁm

2.1.1.8.Clopidogrel-acetylsalicylic acid (ﬁu CoPlavix) :

1.~2.u8
AN EBELEHER S ;.e(z:a’r%mrifuéimmm&%)aﬁmméﬁrM%

BERI2EA - R B ARR - 12
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HWR SR

TURBM I X A B UE (4o
Enbrel) #4d3E 431 %

Rpean RXAABRELRETEH
B3R F25R (10654 ) &34
10644 208

® 8.2.4.2. Etanercept(Z=Enbrel) ; adalimumab (v
Humira) ; golimumab (4eSimponi) ; abatacept (4o
Orencia) ; tocilizumab (4vActemra) ; tofacitinib (4m
Xeljanz) : RAGBRIELS (F@RERLEW)

B ke 4E R ARA -
1. 62 BRRGER 2R IARGEIER 6 X 5 5012 E 098 Wis ik
2. 2855 B 87 R VB By R A 5 (DAS 28) s 2B AMS.1 -
3. X E D RERERBIEHIEER E4 (DMARDS)Z %4

LR B AR -

DMARDs ¢1.#£methotrexate ~ hydroxychloroquine ~ sulfasalazine ~ d-
penicillamine ~ azathioprine » leflunomide% -
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SRR B X SRR RATEAHRI)

—— zﬁk{. E.—za‘:ﬁ Fﬁﬁ %ﬁ.lﬁ

1. R AMUB2E% 44 " DAS2844 4 =< 3.2~ ESR=
25mm/h B CRP ( C-reactive protein) < Ilmg/dL | # - B4R
5 o

2. RIEBZEI KNI R HASBE 265 E 0 BAAMLER
FEIEHBYBEERZREFA -

3.%%%@%ﬁﬂrmm%Mﬁ\iﬁﬁﬁ>1z ESR >
memﬂmmiﬁﬁﬁ>%%J FYEHERENZIEA

o (32 ! LIt E SR EATHLE)
%% A Z A8 B RE -
1. MEREIFRYEEA -

2. WRERBERERBLE  BEMNTHER -

® DAS 281’%%%%4#)?1%&? EZARE > BB ANE
M~ RERRB - b RITER B RERER ST
‘!é‘%“’rﬁ-ﬁ’ﬁ\ AP P EEHRR AN 2R 1R

o HILAR
DAS28 = 0.56x VTIC+ 0.28x VSIC+ 0.7x InESR+ 0.014x GH
TIC: A% %% B & 8L
SIC: RE AR &7 3
ESR: 4r f 3K 5T %1k % (B4 Amm/h)

GH: #2100 mm Bl 4§43t & & ¥ 77 2 360 5 42 5 1K & (general health
status)

4
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FURRHL B 85 3 4 9 WA AR
B REE

A OB 4 i BB

9243A1 A+
OTEANEBBRERY BRI
LER2F R RALRE  INHBREIEHRYEER - NS 5% B
LYBERABERERBEE  TEMTHER - BEARE
+ 8 et
wrniniad] [SEITHBR E BRI AR TN A R P H AR ||
AT | L s E ot RSB ORT A — (8 B i 4
(1)DAS284#n< 3.2- A#s - B
102?4515'\ (2)ESR= 25mm/hH.CRP (C-reactive protein) =< Img/dL - # BB
2REMREHEATHRAGRE  FYFERENZERAE | Biss

(D#EMEAM LI » DAS284m o LARE> 1.2-
(2)ESR> 25mm/h »
(3B E ATk » BSR EF-4#2 8 > 25% -

?E%@%ﬁgé

® HAMEABRERYGERARINOTHRE=F B4R
AEBEZBRTZHRY  BFERTLAMEE -
® AFMN10358A18 R104512 A 148 BE 2R BB LH
B PEREABRBRAESERATERB AR Z 63104
AR EAEET » R/ T ¢
AER TP H DR T AR E 254 23 TESR>
25mm/h | %374 "ESR> 25mm/h# CRP> Img/dL | -
R AR
v' DAS 281 B A5 A AMS.1454T 4.4 -
v BHZE D HEDMARDsS B LB o (5IT A4 o
FE MBI TSN KIS IR Z BB o
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.105$1ZH ﬂﬁﬁ?%

[ & E#56 CIATH W E %—ﬁ%%%ﬁi%ﬁiﬁﬁ%

’H%ﬁ&%iﬁﬁ’ﬁ%ﬁ%ﬁﬁﬁﬂﬁ%%%ﬁ
S EATREE  BEAREZIHw

T ERE gRA)

® l’aﬁ%,ﬁk:%ﬁ%ﬁ'—ﬁ%@ﬁ% rﬁ)‘ﬂ i%ﬁiﬁdaéﬁ)&s
B> 6EA | EREAAIEDAS28< 2.6)
ORA2ERNEERELZEBEREN \iﬁﬁ*%émw
EgNBERRB R T
0 e E DR ER L2618 BENREANOEA ZRERIS
@th% 5okt o
0 %
V BEBREREERRE R
Y BRE#GAB2ARRBTF  pRBAERE - REAWEH
Pl JE4A B B2 H % B (Cox-24p ] &) ~ M EHLOEA MR -
V BERFLEBZRERT  RETERRER o
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Medical or Research Professionals/Clinicians
Topic area: Clinical topics by disease

Topic: 13. Rheumatoid arthritis - anti-TNF therapy

EULAR16-3294

PREDICTION OF FLARING iN RHEUMATOID ARTHRITIS PATIENTS UPON BIOLOGICS DOSE TAPERING: A
CHART REVIEW STUDY IN TAIWAN

" C. Chang’, K, Chen?, Y. Chen?, T. Cheng*, P. HsuS, N. Lai®, J. Lan?, C. Lee®, S. Lee®, H, Lin'0, G. Tsay', J. Yen?, C,
Tsai ¥, V, Garg™ ™4, Y. Bao™, M. Yang's, E. Q. Wu's

'Taipei Medical University Hospital, 2Cathay General Hospital, 3National Yang-Ming University, 4Chang Gung Memorial
Hospitaf, SNational Taiwan University, Taipei, ®Tzu-Chi University, Hualien, 7China Medical University Hospital, Taichung,
SMackay Memorial Hospital, °Cheng Hsin General Hospita, ®Taipei Veterans General Hospital & National Yang-Ming
University Schaal of Medicine, Taipei, 1'Chung Shan Medical University, Taichung, 12Kaohsiung Medical University
Hospital, Kachsiung, ‘*AbbVie, Taipei, Taiwan, Province of China, “AbbVie, North Chicago, 15Analysis Group, Boston,
United States

My abstract has been or will be presented at a scientific meeting during a 12 months period prior to EULAR 2016
No
Is the first author applying for a travel bursary and/or an award for undergraduate medical students?: No

Background: The OuTcomes Associated with taPering biclagics among patiEnts with Rheumatold arthritis (TAPER) is a
retrospective chart review study to assess real-world implication of Taiwan policy on tapering/withdrawing biologics in
stable rheumatoid arthritis (RA) patients.!

Objectives: To assess RA flare rales before and after anti-TNF dose tapering and te identify predictors of flaring upon
tapering. -

Methods: Medical charl data were collected from RA palients tapering adalimumab (ADA) or etanercept (ETN) {methods
described slsewhere).’ RA flares were assessed far 5-month pre-tapering, and for short-term (6 months) and longer-term
(12 to 18 months) post-tapering. Three attemative flare definitions were used: 1) TAPER: defined a priori the Institutional
Review Board submisslon as a) increase in DAS2821.2, b) increase in number of swollen/tender joints, or ¢) use of
injectable steroids during outpatient/ER visits; 2) QMERACT: &) increase in DAS2851.2, or b) Increase in DAS2850.6 if
prior DAS2823.2; and 3) Taiwan National Health ingurance Administration: a) increase in DAS2821.2 and b) ervthrocyte

- sedimentation rate (ESR) »>25mm/h and ¢) increase in ESR>25%. Logistic regrassion models were developed to identify
factors significantly associated with post-tapering flare.

Results: Data came from medical charts of 261 patients (ADA=40.6%: ETN=59.4%). More than half patients had a 12- to
18-month follow-up (58.6%: ADA=40.5%; ETN=59.5%). All three flare criteria showed that a greater proportion of patients
had flare post-tapering {see table). During the short-term post-tapering, the risk factors of fiaring included a longer
disease duration {odds ratio=1.05, p=0.049) and having prior concomitant therapy on Cox-2 inhibitors (OR=2.61,
p=0.003); being in remission (DAS28<2.6) priot to tapering was associated with a reduced risk (OR=0.41, p=0.037), Over
a longer-term, a longer disease duration ({OR=1.13, p=0.028) and having a flare within 8-month post-tapering were
associated with an increased risk of flaring (OR=9.99, p<0.001).

Image/graph:
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Pre-Tapering

Post-Tapering

Post-Tapering

short-term longer-term

Flare tate {per patient per year) (SD}

0.47 {0.98)

118 (1143) 1.60 {1.30)

54 (20.7)

115 {44.1) 113 (72.5)

patientswith at least one flara, n {%)

|

Flare rate {per patient par year} [SD)

0.05 {0.30)

0.52 (1.08} 0.62 (0.96)

Patients with at least one flare, n (%}

6 (2.3)

53 {20.3) 55 (42.5)

‘Aaiwan:NationsiHaalth lhsurance eri
Flare rate {perpatient peryear) {SD} _T .01 (0.12) 0.12 {0.47) 0.16 (0.40)
Patients mat dose returning criteria, n (%) 1 (0.4 14 (5.4} 28 (18.3)

Conclusions: Careful considerations are needed when tapering a biologic in stable RA patients in order to aveid
potentially increased risk of disease flaring. This could include assessing disease duration and remission status prior to

tapering, and whether there is a flare within 6-month of tapering when considering for in long-term.

References: J Rheum Dis 2015;18(Suppl1):22
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declared, H. Lin: None declared, G. Tsay: None declared, J. Yen: None declared, C. Tsai Shareholder of; AbbVie,

- Employee of: AbbVie, V. Garg Shareholder of: AbbVie, Employee of: AbbVie, Y. Bao Shareholder of: AbbVie, Employee

of: AbbVie, M. Yang Employee of: Analysis Graup, E. Wu Employee of: Analysis Group
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Topie: 13. Rheumatold arthritis - anti-TNF therapy
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REAL-WORLD IMPACT OF TAIWAN HEALTH POLICY ON DOSE TAPERING AND WITHORAWING BIOLOGICS IN
RHEUMATOID ARTHRITIS PATIENTS: A RETROSPECTIVE CHART REVIEW STUDY

C. Chang', K. Chen?, Y. Chen?, T. Cheng*, P. Hsu®, N. Lai8, J. Lan?, C. Lee®, S. Lee?, H. Lin™, G, Tsay', J. Yen'?, C.
Tsai 3, Y. Bao™, M. Skup™, M. Yang'5, E. Q. Wu'5, V, Garg' 4

'Taipei Medical University Hospital, 2Cathay General Hospital, 3National Yang-Ming University, Chang Gung Memorial
Hospital, SNational Taiwan University, Taipei, Tzu-Chi University, Hualien, ?China Medical University Hospital, Taichung,
8Mackay Memorial Hospital, °Cheng Hsin General Hospital, *Taipei Veterans General Hospital & National Yang-Ming
University School of Medicine, Taipei, '"Chung Shan Medical University, Taichung, *2Kachsiung Medical University
Hospital, Kaohsiung, 1*AbbVie, Taipei, Taiwan, Province of China, *“AbbVie, North Chicago, **Analysis Group, Boston,
United States

My abstract has been or will be presented at a scientific meeting during a 12 months period prior to EULAR 2016;
No
" Is the first author applying for a travel bursary and/or an award for undergraduate medical students?: No

Background: The OuIcomes Associated with taPering biologics among patiEnts with Rheumatoid arthritis (T, APER)
study is a multicenter retrospective chart review to assess real-world implication of the Taiwan National Health Insurance
Administration policy on tapering and withdrawing biologics in stable rheumatoid arthritis (RA) patients.

Objectives: To assess the clinical and health resource utilization (MRU) outcomes associated with dose tapering and
withdrawing of biologics among stable RA patients.

Methods: Medical chart data were collected from RA patients tapering adalimumah (ADA) or etanercept (ETN) who had
been on the treatment for 22 years prior to tapering. RA disease flares and HRU were assessed for the 6-month pre-
tapering period, and for the 6-month short-term and up to 18-month longer-term post-tapering periods. A flare was
defined a priori as any of the following: 1) an increase in DAS28 21.2; 2) an Increase in the number of swollen/tender
joints; or 3) use of injectable steroids during outpatient or emergency room (ER) visits.

Results: Data were collected from medical charts of 261 patients (ADA=1086, 40.6%; ETN=155, 59.4%). The majority
were female {76.2%), with 2 mean age of 57.2+13.0 years, and an average RA duration of 10.115.6 years. Hypertension
(31.4%), osteaporosis (19.2%), other autoimmune diseases (16.9%), and dyslipidemia (14.2%} were the most common
comorbidities. More than half of the patients had a longer-term follow-up between one year and 18 months (58.6%:
ADA=62, 40.5%; ETN=091, 59.5%). The majority of ADA patients were tapered to 40mg every three weeks (63.6%) or
40mg every four weeks (30.8%); most ETN patients were tapered to 25mg every 5 days {49.4%) or once a week
(30.5%). Greater proportions of patients had an RA flare post-tapering (pre-tapering: 20.7%; post-tapering short-term:
44.1%; post-tapering longer-term: 73.9%). When compared to the pre-tapering period, the mean RA flare events per
patient per year increased substantially post-tapering (pre-tapering: 0.5; post-tapering short-term: 1.2; post-tapering
longer-term: 1.5, all p<0.001). Patients had increased office visits during the short-term {pre: 1.2 vs. post: 1.4 per patient
. per month, p<0.001).

Conclusions: Tapering biologic agents among stable RA patients may lead to an increase in RA flare and an increase in
outpatient visils.
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As more patients with established rheumatoid arthritis (RA)
achieve remission or low disease activity, strategies such as
tapering and withdrawal of disease-modifying antirheumatic
drugs (DMARDSs) are belng investigated. In several trials, DMARD
discontinuation was associated with a higher risk of relapse, ran-
ging from 56% to 87% at 1 year, Tapering, either by dose reduction
or by injection spacing, may limit the risk of relapse. Half-dose
etanercept (ETN} versus full-dose continuation was not associated
with an increased relapse risk at 1 year in two trials. Progressive
antitumor necrosis factor injection spacing was shown to be
cquivalent to full regimen continuation in terms of persistent flare
and disease activity at 18 months in one trial, but not in another
one. Reintroduction of a DMARD at previous dosefregimen was
usually associated with remission re-induction. The risk of relevant
structural damage progression was not increased. Safety
jmprovement has not yet been demonstrated. The annual cost
reduction when tapering biologic DMARDs (bDMARDs) was 3500
6000 €/patient. Research questions to be addressed include
defining flare that requires reinitiation of treatment, such that
patients facilitate the maintenance of remission during tapering by
timely communication with their rheumatolegy team,
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Outcomes for established rheumatoid arthritis (RA) patients have substantially improved during
the recent years. This has been accomplished thanks to numerous drug developments — new con-
ventional synthetic and biologic disease-modifying antirheumatic drugs (¢sDMARDs and bDMARD,
respectively) - as well as by implementation of early aggressive and dynamic treatments, that is, step-
up and treat-to-target strategies based on therapy adjustment until low disease activity {LDA) or
remission is achieved. This has made remission, or at least LDA, an achievable and consensual
objective for RA patients [1-4].

Achievement of LDA or sustained remission raises the possibility of DMARD tapering, titration, orfand
discontinuation. Until quite recently, RA treatrnent was based on the paradigm of continuous treatment for
a chronic and lifelong disease, with the underlying perception that drug-free remission is rare, and there is
no rationale to change a winning “team” [5]. In addition, several publications have highlighted the risk of
disease relapse in cases of DMARD cessation [6,7], with the risk of subsequent secondary faflure of the
DMARD that was stopped. This conservative strategy contrasted with those used for other immune-
mediated inflammatory diseases such as vasculitis or systemic lupus erythematasus, for which the ther-
apeutic strategy has two phases: an induction phase with powerful immunosuppressive or -modulating
agents, followed by a maintenance phase with less intensive regimens [8,9]. .

In the last decade, this point of view has changed for RA. The first reason was the achievement of
remission or LDA in increasing numbers of patients {10], raising the question of whether drug-free
remission would be possible to achieve [11,32]. In addition, with RA prognosis improving, it appeared
that the risks or disadvantages of DMARD continuation, for example, the risk of serious infections
[3,14] and costs, could exceed the risks of active RA. Indeed, the tapering of RA therapies has recently
been included in the European League Against Rheumatism (EULAR) 2013 guidelines for the man-
agement of RA {15]. In this review, we discuss why, how, and in whom treatment relaxation can be
attempted, summarizing the current base of evidence.

The “why": reasons leading to attempt tapering of RA therapjes

There are several reasons for changing the paradigm of long-term full-dose treatment in RA, First,
remission is achievable in a large proportion of patients in daily practice - for example, up to 47% of
RA patients for Disease Activity Score - 28 joints {DAS28) achieved remission, reported in a recent
publication based on the NOR-DMARD registry | 10]. Therefore, some rheumatologists have suggested
that the maintenance of DMARDs (at full doses) for some patients could potentially represent
“overtreatment,” and they advised attempting treatment reduction [5,16]. Second, although remis-
sion is not presented to patients as a cure of the disease, patients who are asymptomatic on treatment
may ask their physician whether “treatment holidays” or at least dose reduction could be considered
at some point. This attitude reflects the human burden of long-term treatment for RA patients, which
often leads to reduced adherence over time, especially when patients do not feel the signs and
symptoms of the disease in their daily life activities |17,18], Third, data from beth clinical trials and
observational registries have clearly identified the (dose-dependent) risk of serious infections with
csDMARD as well as with bDMARDs [13,14,19,20]. Although this risk seems to be maximal in the few
months of drug initiation, the more at-risk patients quit the treatment later. This observation is called
“dilution of the susceptible” or “healthy survivor bias." [13,21-23] Nevertheless, this risk exists for all
RA patients, and it could counterbalance the benefits of long-term therapies. Thus, dose reduction
could be implernented to improve the benefit-risk profile of RA treatments.

Fourth, there could be a pharmacodynamic rationale for DMARD reduction. Most BMARDs,
especially bDMARDs, work by achieving a minimal effective serum concentration 24]. In every
patient, therefore, a dose-response curve can be conceived with an LDA at a higher concentration or
dose, Several patterns exist (Fig. 1) as follows: (1) normal dose-response curve, (2) partial dose-
response curve, (3) dose-response with curve shifted to the right (higher dose needed for effect}, (4)
dose~response with curve shifted to the left (lower dose is already effective), and (5) no dose-
response relation (patient is doing well or not, independent of concentration/dose), Keeping these
different dose-response curves in mind, in case of tapering, patients with no apparent dose-response
can be tapered up to discontinuation with no expected consequences on disease activity. Patients
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Fig. 1. Pharmacodynamic basis differentiating dose reduction and drug discontinuation.

with a dose-response curve can be tapered until the lowest effective dose, under which they reach
the vertical slope and loss clinical response leading to disease activity worsening. For patients with a
curve shifted to the left, this lowest effective dese is lower than for patients with a normal dose-
response curve, Patients with partial response should be switched to another drug, or - when disease
control is judged to be adequate - treated like patients with a normal dose-response. Of note,
patients with a curve shifted to the right could receive higher than standard dosing. Based on ran-
domized dose escalation studies, this is, however rare, and increasing the dose above registration
dose also is associated with more adverse effects and unacceptable costs [23]. Within a patient, it can
be conceived that these dose-response curves remain the same over time, although sometimes, of
course, secondary ineffectiveness will occur. This leads to the conclusion that patients who can
eventually be stopped either never had an effect of the drug (had a spontaneous improvement of
disease activity) or anly had temporary need for the drug,

A potential issue when tapering is to consider that a cognitive behavioral companent is introduced
in the form of nocebo and attribution. When a drug is tapered, patients and physicians alike may
think that a reduced dose is potentially inferior treatment, resulting in the perceived deterioration of
disease control. A somewhat related effect is that of attribution. When a flare occurs after tapering,
both physician and patient will most likely attribute this to the lower dose, although it could only be
the natural disease evolution.

Importantly, there is an economic rationale for tapering DMARDs, especially bDMARDs: limitation
of “overtreatment” using drug holidays or dose reduction may induce substantial cost savings for
society, estimated at up to 1 billion euros for infliximab (IFX) alene [18.,25,26] and up to 20 billien
dollars for adalimumab (ADA) and ETN {27].

Thus, it is possible that, in the bDMARD-treated RA population, some patients would be just as
well with lower or no BOMARD, at least for a reasonable period of time, Tapering, when optimally
done, would then be beneficial for both the patients and the society.

The ““how": possible strategies for tapering of RA therapies
Recent evidence for DMARD discontinuation in RA

DMARD discontinuation has been regularly tested in established RA patients [28-38] in both obser-
vational studies and randomized controlled trials (RCTs) (Table 1). However, substantial methodological
heterogeneity was noted: enrolled patients had stable disease, defined only qualitatively in the oldest
publications, or based on DAS28 LDA/rernission i the most recent ones. In the latter publications, patients
with DAS28 remission or LDA were selected, with a mean remission or an LDA duration of usually at least
& manths. The definition of flares or relapses differed across studies: recurrence of one or more joints with
clinical synovitis, loss of DAS remission or LDA, loss of remission or LDA associated with DAS28 change of
= 0,6, or 1.2, Despite this heterogeneity, several observations are possible. First, observational studies were
mainly conducted in patients treated with biologics in routine {28-30,39] or in long-term extension (LTE)
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following industry-sponsored RCTs [31-33,40]. The relapse rate at 1 year after bDMARD discontinuation
ranged from 45% to 88%, whatever the bDMARD considered (Table 1), Second, whatever the DMARD,
methotrexate (MTX) or bDMARD, the risk of disease-activity exacerbation in the year following DMARD
discontinuation was high, > 50% except in two studies [29,35]. In RCTs, comparison with the DMARD
continuation arm clearly identified an excess risk of relapse, with risk ratios of =2 (Table 1). Of note, this
risk did not differ between MTX and BDMARDs, or befween bDMARDs themselves. The reinitiation of the
DMARD — mainly studied in bDMARD studies — was associated with an adequate new response in most
patients who relapsed [29,30,37,38,41,42). Interestingly, the relapse rate when the DMARD was continued
at the same dose was sometimes high, reaching 50% in two studies [36,38]. One might interpret these
results in several ways: (1) a residual and unavoidable risk of RA flare whatever the remission duration as
part of RA natural history, which is incorrectly attributed to the tapering atternpt; (2) the persistence of
spontaneously resolving disease-activity fluctuations — thus not requiring DMARD adaptation or change ~
as was shown in previous cohort studies [43,44]; (3) the lack of reliable flare or relapse definition enabling
the discrimination between the first two points [45-47]; and (4) a possible “nocebo" effect, making flare
more expected when the patient is told that treatment is going to be reduced (though not in placebo-
controlled studies, however),

For bDMARDs, the potential interest of the association of MTX to maintain bDMARD-free remis-
sion was explored in one study, corresponding to the second-year extension of the ACT-RAY trial,
which tested tocilizumab (TCZ) in addition (add-on) or replacing MTX in established RA patients
inadequately responding to MTX [40]. The relapse rate when tapering was numerically, although not
statistically significantly, higher ~ 83% versus 88% for the patients in the add-on group versus those in
the switch group — with a median time to flare foilowing TCZ discontinuation of 113 days in the add-
on group versus 84 in the switch group. Importantly, sustained drug-free remission with either
strategy was apparently quite limited.

Several studies have assessed the impact of taperingfwithdrawal on radiographic structural
damage progression. In observational studies, in which bDMARDs were restarted as soon as flare/
relapse was observed, no significant progression was observed in the discontinuation group
[29,30,41), alsc with no significant difference compared with the continuation group {38]. However,
in the PRESERVE trial {37}, the discontinuation of EIN was maintained up to the 1-year follow-up
visit, and a significant difference was observed between the continuation and discontinuation groups,
although the 1-year change in van de Heijde-modified Sharp (vdHS) score was quite small,

Importantly, these studies found ne difference in terms of safety. More specifically, the risk of
infection and serious infection was not reduced, althodgh this risk has been thought to be dose-
dependent {13,19,20,22,48-50]. Again, this cbservation might be explained by a phenomenon called
“dilution of the susceptible” or “healthy survivor bias"; patients who are the most at risk of infections
are likely to stop their DMARDSs rapidly after treatment initiation, and they are less likely to be part of
the population in stable and sustained remission with such therapies [13].

Importantly, despite the risk of relapse, even when the treatment is maintained, some patients did
not relapse during the 1-year follow-up. Although no plateau was reached at 1 year in these studies,
indicating that the probability of relapse continued to increase with time after DMARD dis~
continuation, prolonged DMARD-free remission seemed possible for a subset of RA patients (Table 1)
in “sustained remission.” Exploratory analyses attempted to identify predictors of sustained DMARD-
free remission, In the remission induction by Remicade in RA (RRR) and HONOR studies [29,30], a
significant correlation was found between DAS28 at the time of bDMARD discontinuation and the 1-
year risk of relapse, with a threshold value of 2.1 or 2.2, Interestingly, such & DAS28 value was also
reported as the value under which rheurnatologists considered RA as appropriately controlled in a
previous qualitative study of therapeutic target [51). However, there was a large overlap in terms of
initial DAS28 between the twe groups - relapse versus no relapse (Fig. 2) - which indicates that the
2.1-2.2 threshold, although potentially relevant from a clinical point of view, was not applicable at the
individual level to identify patients with no or low risk of relapse in the months following DMARD
discontinuation, In another study of TCZ, the authors identified serum interleukin 6 (IL-6) and
metalloproteinase 3 (MMP3) levels as predictors of relapse after TCZ discontinuation [32]. These
results still need to be confirmed.
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Table 1
Risk of relapse in DMARD discontinuation studies conducted in established RA populations, adapted from 0'Mahony {6} and
van Herwaarden {7].

Reference Drug  Inclusion DMARD discontinuation DMARD continuation Risk ratio for
criteria di relapse
Nrelapses at  Relapse N relapses at  Relopse (95% C1)
1 yearfN rate a¢ 1 yearfN rate ot
patients 1 year patients 1 year
Nonrandomized clinical studies
Brocg 2009 [28] IEX. DAS2R < 26 15/20 75% - - -
ADA,  For > 6 months
ETN
Tanaka 2010 [29] I DAS28 < 3.2 45102 45% - - -
For =6 months -
Tanaka 2013 30§ ADA  DAS28 5 26 27/52* 52% 4f23* 17%
Fer > 6 months
Takeuchi 2015 |41) ABA DAS28crp < 2.3 22[34 65% - - -
For > & months
Aguilar-Lozano 2043 TCZ ~ DAS28 < 2.6 25/45 56% - - -
|78} For > & months
Nishimoto 2014 {32] TCZ  DAS28 = 3.2 162{187 7% - - -

For > G months
Huizinga 2014 [40]  TCZ® DAS28 < 26  Add-on: 229} 83% - - -

For >3 months 277 89%
Switch: 245/
277
Randamized controiled trials
Gotzsche, 1996 {34] MTX  Stable DMARD 3155 56% 8/57 14% 40{2.0,7.7)
ten Wolda 1996 135] MTX  Good Jong-term  53/143 35% 301142 21% 1.8 (12,28
response
Chatzidionysiou 2013 ADA  DAS28 < 26 12{15" 80% 8h1s® 50% 2.8 (14,59)
|36] For >3 months
Smalen 2013 |37) ETN DAS28 < 3.2 13197 57% 35120 17% 2.3 (1.8, 2.8)
For =& menths
van Vollenhoven ETN DAS28 < 3.2 20023 87% 1123 48% 40(1.3,12.5)
2015 |38] For > 6 months

DMARD: Discase-Modifying Antirhcumatic Agent — RA; Rheumatoid Arthritis ~ IFX: Infliximab — ADA: Adalimumab - ETN:
Etanercept - ABA: Abatacept - TCZ: Tocilizumab = MTX: Methotrexate.

3 Nonrandomized control group (patients who refused ADA discontinuation),

® Data 2t 6 months.

€ TCZ as add-on to MTX or switch to MTX in MTX inadequate responders,

DMARD tapering in RA
Haif-dose reduction ’

If DMARD discontinuation appears at a high risk of relapse, DMARD tapering could be an inter-
esting alternative, Such tapering strategies have been suggested by some authors who argue that the
dose of biologics given in clinical practice may be unnecessarily high [5,16]. A first ohservational study
assessed progressive down-titration of IFX over 1 year [52]. Down-titration was feasible for 45% of
patients, with a mean dose reduction of 60% (mean dose of 224 mg at baseline to 130 mg after 1 year)
{Table 2). Discontinuation of IFX was possible for 16% of patients, [n this study, which included RA
patients with long disease duration, who received IFX in the early bDMARD era, the risk of relapse
was high - 48-100% - when the dose was reduced by 50% or more.

More recent studies are probably more relevant to address the question of DMARD tapering.
Actually, five RCTs are now available, comparing tapering strategies to full-dose cantinuation
(Table 2). Two were already mentioned trials [37,38] that used a superiority design to demonstrate
the benefit of ETN continuation - either full-dose 50 mgfweek or half-dose 25 mgfweek ~ compared
with its discontinuation, in established RA patients who achieved sustained LDA with ETN and MTX.
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Thus, the risk of relapse in the two dosage arms could be assessed. In PRESERVE, the risk of relapse,
defined as DAS28 > 3.2 with a DAS28 change of > 0.6, was similar with ETN at full and half doses,
about 40% at 1-year follow-up (Fig. 3) [37]. In DOSERA, the tisk of relapse, based on the same defi-
nition, was slightly higher, about 50%, with na statistical differences between the two dosages {38].

Progressive and disease-activity-driven tapering

Progressive spacing of bDMARD injections is an alternate way to reduce bDMARD exposure, with
the substantial advantage of being (1) implementable for all bDMARDs regardless of the availability of
specific half-dose packaging, and (2) favered by patients who are often bothered by the need for
recurrent injections. Such a strategy was tested in two equivalence trials comparing a 3-monthly
progressive spacing of ETN or ADA injections to their continuation at full dose in established RA
patients in DAS28 remission [33,54]. In the Spacing of TNF-blocker injections in Rheumatoid Arthritis
Study (STRASS) trial {53), the time between two subcutaneous bDMARD injections was progressively
increased at each 3-month visit if remission was maintained, up to complete discontinuation at the
fourth step (Fig. 4). In case of relapse, bDMARD injections were reset to the previous injection
interval, The primary criterion was the disease activity over the 18-month follow-up, estimated by
repeated DAS28 measures. The conclusions of the study are weakened by the trial enrolling fewer
patients than expected. However, the main message was that equivalence was not demonstrated in
the STRASS trial because the standardized difference in terms of disease activity was 19% (95% Cl:
—5%, 46%), the upper limit of the confidence interval being outside of the prespecified equivalence
interval (—30%, 30%). In addition, RA relapses occurred more frequently: 77% and 47% in the tapering
versus continuation arms (p = 0.004), with a median time to relapse of 9 and 18 months, respectively.
Importantly, the mean DAS28 at relapse was in the moderate activity range - 3.5 and 3.1, respectively
- 50 the relapse did not correspond to full loss of response to the bDMARD, In case of relapse, the
reversal of injection spacing allowed for achieving a new response in 88% of patients. Thus, the
structural damage progression was sirnilar between the two groups. In addition, findings did not
differ between ADA- and ETN-treated patients or between patients treated with bDMARDs as
monotherapy or combined with csDMARDs, An important finding of the STRASS trial was the pos-
sibility to implement the step-down strategy in most of the patients - 48/64 {75%) ~ with, at the end
of the study, 9% at step 1, 11% at step 2, 16% at step 3, and 39% at step 4 (bDMARD full stop). Only a few
patients from the spacing arm received an ETN or an ADA full-dose regimen at the end of the study, Of
course, additional long-term information is needed to fully appreciate the sustainability of such a
step-down strategy. However, no clear predictor of relapse or failure to dose tapering was identified.

The DRESS trial used a somewhat comparable tapering design with progressive spacing of ADA or
ETN subtutanecus injections up to discontinuation at the third step. It included established RA
patients in DAS28 LDA [54]. However, the primary criteria to conclude the equivalence of the spacing
and the full-dose continuation strategies were “persistent flare," defined as disease flare {i.e, change in
DAS28 of > 1.2 or change in DAS28 of > 0.6 with DAS28 of = 3.2) not recovered at the next visit 3 months
later, which differed substantially from the previous study, but was fully relevant from a clinical point of
view, Although the risk of flare was higher in the spacing than in the continuation arms - 73% versus 27%
(P < 0001) - the risk of persistent flare was equivalent: 14{119 (12%) versus 5/50 (10%), corresponding to
a difference of 2% (95% C1: —12%, 12%), within the predefined equivalence interval (—20%, 20%). No dif-
ference was observed between ADA and EEN treatment (Fig. 5), In addition, the mean disease activity at
study end did not differ between the two groups, but fewer patients were in the American College of
Rheumatology (ACR)/EULAR Boolean remission at the end of follow-up in the spacing versus the con-
tinuation arm (24% vs. 41%, p = 0,02), Moreover, structural damage progression was significantly higher in
the spacing arm, with a mean difference in vdHS score of 0.6 (95% CI; 0.17, 1.0), with no difference in
erosion score, but a difference in the joint-narrowing vdHS score, and a higher proportion of progressors
{AvdHS > 0.5){i.e, 32% vs, 15%). These differences are small and irrelevant from a clinical point of view;
however, when these differences would increase in following yeats, they would becomie clinically relevant,
Notably, in case of flare, patients were proposed to receive intramuscular or intra-articular steroid injec-
tions, which might have led to an adequate prevention of persistent flare without the same benefit on
structural damage. Additional information is probably needed with regard to this specific point. Finally, as
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Fig. 2. Effect of DAS28 at time of DMARD discontinuation on risk of relapse in RA patiencs |29}, with permission. DAS28:
Disease-Activity Scare on 28 joints - DMARD: Disease-modifying Antirheumnatic Drug - RA: Rheumatoid Arthritis.

155] csDMA- For > 6 months 50% or 50 then 50/100%:  50{100%:
RD 100% 14/27 52%
Any Time line: 12 mo.
bDMA- )
RD

Table 2
Risk of relapse in DMARD tapering studies conducted in estabiished RA populations, adapted from van Herwaarden §7).
Reference Drug  Inclusion Tapering strategy  DMARD dose tapering DMARD continuation  Risk ratio
criteria at full dose for discase
relapse
N relapses  Relapse N relapses Relapse (95% 1)
N pts rote N pts rate
Nenrandomized clinical studies
van der Maas 1EX DAS28 < 3.2 Dose reduction IFX 25%: naf51 25%: - - -
2012 154 _ For =6 months by 25,50, 75 or  50%: nafis ~25%°
* & 100% 75%: nafS7 50%:
I Time line: 12 mo.  100%: na/ ~48%°
25 75%:
~ 9%
100%:
~75%"
Randomized controlied trials .
Smolen 2013 [37]ETN  DAS28 < 32 Half-dose ETN 42204 21% 35/201 17%
For > 6 months Time line; 12 mo.
van Vollenhoven ETN  DAS2Z8 £ 32 Half~dose ETN 1527 56% 1123 48% HR 1.0 (0.4,
2015 [38] For > 6 months Time line: 12 mo. 24)
van Herwaarden ETN  DAS28 < 26 Injection spacing  88/121 3% 1659 27%
2015 [54] ADA  For > 6 months with hDMARD dis-
cantinuation at
. third step
Time line: 18 mo.
Fautrel 2015 [53] ETN  DAS28 < 26 Injection spacing  49/64 778 34713 47% HR 24 (1.5,
ADA  For > 6 months with bDMARD dis- 3.8)
continuation at
fourth step
Titne line: 18 mo.
Haschka 2015 Any DAS28 < 2.6 Dose reduction by 50%: 14/36 50%: 39% 6/38 16%

DMARD: Disease-Modifying Antithcumatic Agent - Pts: Patients — RA: Rheumatoid Arthritis — IFX: Infliximab - ADA: Adall-
mumab - EYN: Etanercept = ABA: Abatacept - TCZ: Tocilizumab ~ MTX: Methotrexate ~ na: not available ~ Mo.: months - HR:

hazard ratie.
! * Extrapolated from Fig. | of the paper, follow-up ranging from 9 to 12 months.
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Fig. 3. Risk of relapse in the PRESERVE trial [37], with permission.

in the previous study, bDMARD reescalation was successful in most patients when a flare occurred, and no
difference was observed in terms of safety events.

Finally, another trial, RETRO, tested a more global approach to DMARD tapering {55]. In this 1-year
stody, both csDMARD- and bDMARD-treated patients with established RA were included after having
achieved DAS28 remission for > 6 months. Patients were randomized in three groups: (1) full-dose
continuation of all DMARDs; (2) 50¥ tapering of all DMARDs, either by dose reduction or by injection
spacing: and {3) 50% than 100% (if remission was maintained at & months) tapering of all DMARDs. As
expected, the more aggressive the tapering strategy, the greater the risk of relapse: 16% in arm 1, 39%
in arm 2 (p = 0.03), and 52% in arm 3 (p = 0.003). interestingly, although patients with positive
autoantibodies were at a greater risk of relapse, no difference was observed between bDMARD and
csDMARD patients or between patients in ACR/EULAR Boclean remission at study entry. At the end of
follow-up, the number of patients in remission or LDA was numerically, although not significantly,
lower in the tapering than in the continuation: 6%, 16%, and 15% in arms 1, 2, and 3, respectively. No
structural damage assessment was available in this study. Although the population was hetero-
geneous in terms of DMARDs and the change of all DMARDs at the same time made interpretation
more complex, the RETRO trial confirmed the feasibility of DMARD tapering for a relevant proportion
of patients.

The “when" and “in whom": RA patients potentially eligible for DMARD tapering

Recent EULAR clinical practice guidelines for the care of RA patients recommend considering
DMARD reduction when the therapeutic target is achieved {15,56]. The 12th and 13th statements
proposed the following: “If a patient is in persistent remission after having tapered glucacorticoids,
one can consider tapering bDMARDs, especially if this treatment is combined with a csDMARD" and
“In cases of sustained long-term remission, cautious reduction of the ¢<sDMARD dose could be con-
sidered, as a shared decision between patient and physician." This assertion requires several com-
ments. It proposed a specific sequence for RA treatment reduction: (1} glucocorticoids tapering and
discontinuation due to the long-term and cumulative risk of serious infections, cardiovascular
comorbidities, and osteoporosis when glucocorticoids are used at doses of > 7.5-10 mg/d {57-59];
(2) bDMARD reduction even though they were Key agents in achieving remission; and (3) csDMARDs.

To consider DMARD reduction, patients should have reached “persistent remission," with a pro-
posed definition of remission sustained over at least 6 months. This is based on expert opinion and
nat on high-level literature evidence, No specific remission criteria were highlighted, however, which
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Fig. 5. Equivalence analyses in the DRESS trial {54), with permission.

revealed the lack of consensus on the tool and threshold to use (Table 3) [15,60,61]. All the dis-
continuation and tapering studies or trials used DAS28 definitions of remission or LDA to recruit
patients (with for some, the absence of synovitis). This requirement was explained in part as due to
feasibility and in part because the studies were designed before the recent ACR/EULAR remission
definition based on the Boolean definition or the Simplified Disease-Activity Index (SDAI) [62). This
definition was presented as more valid to identify patients with a favorable outcome ~ no functional
limitation (HAQ) and no structural damage progression (X-ray), However, such a remission definition
is achievable in only a small subset of patients with established RA [63], which markedly reduces the
proportion of patients eligible for PMARD reduction, To date, no study of DMARD discontinuation or
tapering has used the new definition, in part because it was not yet available when these studies or
trials were designed and in part for feasibility reasons, Of note, in the RETRO tria), satisfying the ACR/
EULAR Boolean remission criteria was not to be associated with a lower risl of relapse [55]. The same
holds true for the DRESS study, in which the baseline disease activity (ranging from DAS28 CRP 0.96-
3.8) was not a predictor for successful tapering. Furthermore, the problematic role of patient global
assessment {PGA} in the Boolean definition has been raised [64,65), and some authors proposed ta
remove it to define a “near remission" state, which could identify patients with similar good out-
comes and which could be more operational in ¢linical practice [64,66,67]. Therefore, a rational point
of view would be to offer tapering to any RA patient in remission or at least LDA, which is doing well
enough that DMARD switch or addition is not deemed necessary.

A remaining question deals with the integration of moedern imaging in the definition of remission.
Several papers have shown that persistent subclinical inflammation is somewhat predictive of
unfavorable outcome in RA patients in remission: greater risk of relapse with positive Doppler signal
on ultrasonography [68] and greater risk of structural damage progression with bone-marrow edema
on magnetic resonance iinaging (MRI) [69,70]. As suggested by recent publications [71,72], the
combination of clinical and ultrasonography assessments could thus be proposed for patients in
remission to identify the best candidate for DMARD tapering, but this needs confirmation.

Economic impact

Besides the clinical aspects of DMARD tapering, several authars have mentioned the substantial impact
of bDMARD tapering on the overall economic burden of RA [5]. In the first paper on IFX tapering in daily
clinical practice, the authors reported a mean cost minimization of 3474 € (95% CI: 2457; 4492) per patient
and per year, with minimal and nonsignificant impact on health benefits (i.e., 0.03 quality-adjusted life
years (QALY) (95% C1: —0.07; 0.005)) [52]. More formal cost-effectiveness analyses were conducted in the
two RCTs that tested the spacing of tumor necrosis factor-blocker injections [53,54], In the DRESS trial,
which demonstrated the equivalence of the tapering and the continuation strategies, the 18-month drug
costs were reduced by 9038 €, with nonsignificant change in QALY (0.02) observed between the con-
tinuation and tapering groups; the cost-effectiveness ratio for the cantinuation over tapering strategy was
'390.493 €/QALY, clearly above the common acceptability thresholds. In the STRASS trial, which failed to
demonstrate equivalence between the two strategies, the loss of QALY was 0,16, with a cost reduction of
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Table 3
Instruments defining remission in RA, adapted from Ref, (63),
Instrument Scare Thresholds
range
Remission Low disease
activity
FAS o-10 0-0.25 0.26=3.7
RAPID 3 0-10 0-10 > 1.0-2
DAl 0-76 0-2.8 »28=-10
DAS28 0-9.4 0-<26 26-<32
SEAI 0-86 0-3.2 =>33-1
ACR{EULAR Boolean Sjc<t
defnition TC < 1
CRP < 1 mgfdL
PGA < 1/10

PAS: Patient Activity Scale ~ RAPID: Routine Assessment of Patient Index Data - CDAL Clinical Disease-Activity Index ~ DAS28;
Disease-Activity Score on 28 joints ~ SDAY: Simplified Discase-Activity Index — SIC: Swollen Joint Count = TIC: Tender Joint
Count — CRP: C-reactive pratein = PGA: Patient Global Assessment.

8440 € in the tapering arm, corresponding to a cost-effectiveness ratio of the continuatien over the
tapering strategy of 53417 €/QALY, close to the usual 50,000 €/QALY threshold (73], The willingness to
accept such a health reduction for such a cost savings remains to be determined.

Points to consider in the future

Additional evidence is needed to fully understand how DMARD tapering should be implemented
in patients with established RA who have achieved remission. Notably, the first studies or trials
conducted did not address some key points to optimize care during the coming years.

Need for consensus RA flare definition

Although remission is now fairly well defined, the concept of flare is complex, and it remains
ambiguous. Several definitions have been used so far, with discrepancies depending on the intensity or
duration of disease-activity increase [46,47,74,75]. Actually, several phenomena can be considered as a
flare, from a short self-resolving disease-activity increase (that patients often call “bad days") to a true loss
of efficacy of the ongeing treatment (Fig. 6). In the context of DMARD tapering, this phenomenon is
ohvious in the RCTs with a continuation arm {37,38,53,54); the incidence of flares {s not rare, and for many
patients in the continuation arm, remission is rapidly re-achieved without a change in ongoing bDMARD
either spontaneously or due to symptomatic therapies, Thus, in the tapering arm, DMARD reescalation
could be decided inadequately, at least for some patients, Several expert working groups are currently
addressing this point, and hopefully a reliable tool to detect genuine RA flare should be available shortly
[75,76]. In addition, the rote of modemn imaging, espedially ultrasonography, is probably important also to
detect the recurrence of subclinical synovial inflammation.

Need for better assessment of DMARD secondary failure

Each of the already mentioned studies in which patients were followed up after they developed a
flare/relapse reported rapid re-achievement of remission in most patients in respense to DMARD
reintroduction or dose reescalation [29,30.41,42,53], In those patients who do not regain remission
status (e.g., achfeving only LDA instead or remission), a DMARD change may be required, potentially
indicating that the relapse was not due to the tapering attempt but likely to a change in disease
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Loss of efficacy

Self-resolving worsening
i.e., "bad day”

Combination
Multiplication of bad days
progressively becoming
loss of efficacy P

Fig. 6. Heterogeneity of the concept of RA flare.

pathegenic pathways. Longer-term studies are needed to more fully capture and quantify this risk of
progressive loss of efficacy.

In relation to this, data on bDMARD pharmacokinetics when used at reduced doses or with more
spaced injections [ 77] show that this reduction or spacing affects bDMARD trough levels. In addition,
it may also favor the development of human anti-chimeric antibodies (HACA) against the most
immunogenic bDMARD, because these HACA were shown to be more prevalent when bDMARD
trough levels are low. However, the latter could also be caused by the fact that HACA could have, until
recently, only been measurzable when drug levels are low to absent. Thus, the clinical relevance of
antidrug antibodies with regard to loss of efficacy or adverse effects remains to be fully elucidated. tn
addition, the role of concomitant csDMARDs in limiting the development of HACA reguires further
investigation. Future research with assays that capture HACA in the presence of the drug and long-
term clinical follow-up are necessary to address these questions.

= = by T T ot
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Summary

Once remission or LDA is reached in established RA patients, atternpting DMARD tapering seems
relevant to avoid patient overtreatment. Potential benefits include reduction in treatment burden and risk
of adverse events, although the latter has not been convincingly shown. There also seems to be an
opportunity to lower RA economic burden, but further research is needed.

The feasibility of DMARD discontinuation has been tested in numerous studies or trials. All have shown
high risk of relapse ranging from 56% to 87% at 1 year, Although remission/LDA can usually be reestab-
lished with reinitiation of previous treatment, such a risk appears more harmful than beneficial. DMARD
tapering, either by dose reduction or by injection spacing, is conceptually more acceptable, and two
superiority RCTs comparing half-dose ETN to full-dose continuation demonstrated no significant difference
at 1 year. By rontrast, two equivalence RCTs that tested disease-activity-guided dose optimization by
progressive ETN and ADA injection spacing versus continuation showed an increased risk of acute flare.
Interestingly, one of them also demonstrated the equivalence of increasing injection spacing and standard
of care in terms of recurrent flare and averall disease activity over the 18-month follow-up. The reintro-
duction of DMARD at previous dose was associated with remission re-achievement in the majority of
patients who flared. The risk of relevant structural damage progression was not increased. In addition, cost
reduction was substantia! (3500-6000 € per patient and year).

Thus far, closely manitored DMARD tapering appears feasible in established RA patients in
remission or LDA. Additional studies are needed to more extensively assess the risk and benefit of
DMARD reduction, and its feasibility for the mosk recently developed and marketed DMARDs.
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Abstract This study aims to assess clinical, lab/immunological
or imaging {joint ultrasonography) markers able to predict dis-
ease relapse in RA patients in sustained remission when tapering
or stopping their treatment. One hundred fifty-seven RA patients
in clinical remission (DAS-28 <2.6 for >§ months), receiving
treatment with sDMARDs and bDMARD therapy, were ran-
domly allocated into any of five groups: Group 1: continue full
dose DMARDs and taper biologic therapy by 50 % (31 patients);
Group 2: taper both DMARDs and biologic therapy dose by
50 % (32 patients); Group 3: taper DMARDs by 50 % and stop
biologic therapy (31 paticnts); Group 4: stop both DMARDsand
biologic therapy (31 patients); Group 5: continue medications
without change (31 patients). Forty joints were assessed
ultrasonographically (DAS-28 joints + ankles +
metatarsophalangeal joints) and prospectively monitored for
12 months. The primary endpoint was sustained remissiof for
12 months. Paticnts were considered as having a relapse when
the DAS-28 scote was >3.2 and anti-theumatic treatment was
escalated. The frequency of relapse was 41.9 % in Group 1,
59.3 % in Group 2, 67.7 % in Group 3, 77.4 % in Group 4 and
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6.5 % in Group 5. Relapse rates were significantly higher in
paticnts whose ultrasound scores raised within 3 months of stop-
ping their medications (P < 0.001 for both GS and PD) scores).
Cox regression identified ACPA positivity (at baseline) and pro-
gression of functional disability (at 2 months) ag predictors for
relapse. Tapering therapy is feasible in RA patients, Tailored
dynamic approach is advised. Joint ultrasonographic assess-
ment, ACPA positivity and worsening functional disability pre-
dicted relapse within a short term afier discontinuation of the
treatrnent. RA patients whose DAS-28 score was <2 were inore
likely to remain in remission.

Keywords Early arthritis - Joint - Remission - US

Introduction

The state of art in the RA therapy armamentarium, rccent
guidclines for diagnosis and new treatment strategies for theu-
matoid arthritis (RA) has made disease remission become an
achievable goal of inflammatory arthritis management. Rates
of RA disease remission have been growing over the past
years. Results of a recent study, the Norwegian-DMARD
[1], revealed doubling of remission rates in the last decade.
In addition to lessening the RA signs and symptoms, early and
aggressive therapy may also improve the underlying immune
disturbance, paving the way to a possible halt of the immune-
pathogenesis process. This matched significant changes in
clinical disease activity outcomes, where, in addition to
‘sustained remission’ disease activity status, the term ‘deep
remission’ was recently introduced based on DAS-28 score
(DAS-28 <2.2), representing a new concept in RA manage-
mient and perhaps implying an absence of biological cvidence
of inflammation [2, 3]. The potential reversibility of autoim-
munity in early arthritis patients may lead to disproportionate
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benefits'as the patients may have 2 good chance for remission,
not only sympiom remission but also drug-free remission,
resembling a stage of recovery [4]. However, it remains un-
clear whether achieving drug-free remissions is primarily due
to the natural course of the diseasc or to the early therapeutic
intervention according to the ‘window of opportunity’
hypothesis.

Given such development in the disease management, there
has been growing inferest in stopping or reducing therapy in
RA patients who achieved disease remission. However, whilst
a cohort of the patients maintained the disease remission sta-
tus, others sustained flare of their arthritic disease activity.
Therefore, to endorse the implementation of DMARD
tapering/stoppage in standard practice, it will be criticai to
define predictors for disease relapses. Though earlier data
have shown that tapering is feasible in a subset of RA patients
in sustained remission, it gave variable outcomes subject to
the paticnts” discase activity prior treatment changes, strategy
according which the treatment {synthetic or biologic discase
modifying drig therapy (SDMARD)YbBDMARD) has been op-
timized, and protocols of monitoring the patients whilst off
therapy [5-7]. Whilst on freatment, disease activity score
{DAS-28) was used as a gold standard o monitor changes in
the disease activity status; whereas lab biomarkers {8], clinicat
[9] as well as imaging such as ultrasonographic (US) or MRI
changes have been proposed as tools to monitor for relapse in
RA patients stopping their treatment. I contrast to the limited
accuracy of clinical and laboratory measures to reflect the true
residual inflammation in synovial tissues [5), US imaging di-
rectly visualizes the inflammation in synovial tissues and has
been shown to improve the accuracy of diagnosis {10-12] and
the monitoring of disease activity in RA patients [13, 14].

This study was carried out to determine the clinical, labo-
ratory and ultrasonographic responses to tapering or stopping
sDMARD/MBDMARD therapy and the possibility of using
these parameters to predict disease relapse in RA patients in
sustained remission reducing or stopping their treatment.

Methods

Study design This was a prospective randomized controlled
study, enrolling RA paticnts in sustained remission to five
different treatment arms, based on continuation, tapering or
stopping of DMARDs/biologic therapy. All the patients were
comprehensively evaluated and monitored for inflammation
in order to evaluate the role of clinical disease activity assess-
ment, patient reported outcomes, laboratory/fimmunology
measures as well as musculoskeleta] US imaging in predicting
relapse after tapering or discontinuation of treatment.

Ethical considerations Loczl ethical and methodelogical pro-
tocols for the study approval were followed. All patients

a) Springer

included in this work signed an informed consent according
to the Helsinki declaration.

Patients

RA patients were diagnosed according to the ACR/EULAR
criteria [ 151, who achicved sustained remission (DAS28 <2.6)
and receiving treatment with a combination of sSDMARD{s)
and a bDMARD agent who agreed to discontinue the treat-
ment were recruited.

Inclusion criteria

To be envolled, patients had to have RA for at least 18 months
and sustained clinical remission with a DAS-28 based on
erythrocyte sedimentation rate (ESR) of <2.6 for at least
6 months [16]). Remission had to be assessed clinically and
documented at least at three sequential visits covering a
screening period of 6 months. In addition, patients had to
receive stable treatment with sSDMARDs (methotrexate,
leflunomide, hydroxychloroquine and sulfasalazing) as well
as bDMARD therapy {infliximab, adalimumab, etanercept,
golimumab, certolizumab, tocilizumab or abatacept) without
alteration in dose for at least 6 months. Patients receiving
rituximab or those taking oral steroids within 12 months prior
to screening were excluded from the study.

Clinical and Izboratory assessments at baseline

Prior to baseline assessment in the clinic and every follow-up
visit, every patient completed a patient reported outcome mea-
sures (PROMSs) questionnaire [17]. This is a self-reporied
questionnzire assessing for: functional disability, quality of
life, visual analogue scale for pain, patient global assessment
as well as fatigue. In addition, it includes asscssment for du-
ration of morning stiffness, comorbidities and motivation
score. Body mass index (BMT) was computed from measures
taken during the patient’s visit to the clinic and categorized as
‘normal’, ‘overweight’ and ‘obese’ according to WHO
criterta, Smoking status was defined. Clinical assessments at
baseline included 28 swollen and tender joint counts. Lab tests
included erythrocyte sedimentation rate (ESR), C-reactive
protein, rheumatoid factor and anti-cyclic citrullinated peptide
antibody (ACPA).

US joint examination

US examination was carricd out at baseline and at every clinic
visit by investigators who were blinded to clinical assessment
of disease activity and laboratory data. Gray scale (GS) and
Power Doppler (PD) ultrasound examination of 40 joints
(DAS-28 joints in addition to both ankles and
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metatarsophalangeal joints) used mylab 25 (Esaote, Italy) ma-
chitie. The machine setting for US-PD was optimized as pre-
viously described in a previous study [18]. Ultrasound find-
ings of GS synovitis and PD positivity were defined according
to the consensus definitions [19]. Severity of US findings was
graded semi-quantitatively on a scale of 0-3 as previously
described [9, 10]. These GS and PD scores graded by the same
sonographers showed good intra- and inter-abserver reliabil-
ities in the previous study [18]. Each patient’s GS and PD
scores were calculated by summing the corresponding scores
of the 40 joints.

Study groups

Patients were randomized into five different trial groups
(Fig. 1) and monitored for a 12-month period: Group |
(tapering) reduced the bBDMARDs by 50 % whilst continuing
to take the full SDMARD(s) therapy dose; Group 2 (tapering)
reduced the dose of both sDMARD and bDMARD therapy by
50 %; Group 3 (stop) stop bDMARD therapy whilst reducing
sDMARD(s) dose by 50 %:; Group 4 (stop): stop both
sDMARD and bDMARD therapy; Group 5 {control group
continuation) kept existing bDMARD as well as sDMARD
regimen at full dose, Tapering of the sSDMARDs medication
and IV bDMARD was done by reducing their respective
doses by 50 % without changing application intervals.
Tapering of subcutaneous bDMARD was accomplished by
doubling the time between applications. No intramuscular or
local steroid joint injections were allowed, Non-steroidal anti-
inflammatory drugs could be taken on demand before and
after inclusion into the stody. Relapse of disease was defined
based on DAS-28/ESR score. Patients whose DAS-28
Teporting a score of »3.2 were considered as relapsed. In such
case, the patients whether randomized to the reduction or dis-
continuation groups had their sSDMARD/bDMARD restarted

Fig. 1 Encolment chart and stady
design: Prospective mndemized
controlled tral with five treatment
groups. In total, |57 RA patients
with a discase activity score-28
(DAS-28) at baseline of <2.6
were included, Patients were
randomized to either tapering,

at its original full-dose treatment regimen and entered the ob-
servational phase of the study.

Follow-up

All the patients were assessed monthly by routine clinical
menagement and nltrasonography assessment for 12 months.
Blood tests for inflammatory markers (ESR and CRP) were
carried out, and DAS-28/ESR was calculated for cvery pa-
ticnt. Prior to their clinical assessment, every patient complet-
ed a patient reported outcome measures questionnaire.

End points

Primary end point was the mazintenance of remission for
12 months. Secondary cnd point was identifying the potential
predictars, whether US, clinical ot lab measures, for relapses
in patients tapering and/or stopping DMARD(s) and/or bio-
logic therapy.

Statistical analysis

Statistical analysis was performed using SPSS Statistics, ver-
sion 20. Power calculation for the 5 groups of 30 paticnts
ranged between 0.25 and 0.83 for the differences observed
at 0.05 alpha emor. The power increased with increased dif-
ferences. Normal distributed continuous data were analysed
using parametric tests {Student’s ¢ test), Non-parameltric data
were analysed using Spearman’s rank correlation coefticient.
Categorical data were analysed using the chi-square test or
Fisher's exact test Test of equality of survival distributions
for the different levels of groups was carried out using Log
Rank test. Multivariate and Cox regression analyses was car-
ried out to define predictors for disease relapses, whereas
Kaplan—Meier plots were used to illustrate time to relapses

Enralled
172 patients

stopping or continuation and were
foflowed for 12-month. DMARDs
disease-modilying anti-rheumatic
drug

Group 3
3l Patenty
Stop DMARD! Lo

Stup Bialegi Lo
Az 12 o b i I_ None Lost to
tients L Follow up,
Continued - Continued
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over the 12-month period of the study. P values less than 0.05
were considered significant.

Results
Patient characteristics

One hundred fifty-seven patients fulfilling the 2010 ACR/
European Leagne Against Rheumatism classification
criteria for RA were included in this study (Fig. 1). Of
the 157 patients, 61.4 % were women. The majority of
patients (124/157, 79 %) were receiving methotrexate,
whereas 21 % were treated with other conventional
DMARDs. Forty-six patients were receiving TNF antago-
nists, whereas § were receiving tocilizumab and 8 received
abatacept. There was no significant difference between the
groups in terms of demographic variables (age and sex),
autoantibody status (RF and ACPA), remission status and
other discase-specific variables (discase duration and
sDMARD/MWDMARD therapy exposure). At baseline, there
was no tender or swollen joints recorded in the study pop-
ulation. There were no differences in baseline DAS-28
scores, functional status and quality of life between the 5
treatment groups (Table 1).

Frequency of relapse after continuation, tapering
or stopping treatment

in total, 78 of the 157 patients (49,7 %) remained in remission
over the entire follow-up period of 12 months, whereas 79
paticnts (50.3 %) rclapsed. Table 1b shows the frequency of
disease relapse among the 5 study arms. There was significant
differences on comparing the frequencies of relapse in Groups
3 and 4 (who had their biologic therapy stopped abruptly) in
contrast to Groups 1 and 2 (who had their biologic therapy
tapered) as well as the control group. Figure 2 is Kaplan—
Meier curves for maintenance of remission comparing the 5
groups included in this work. Stratifying the patients who
relapsed according to their bascline DAS-28 score, the
relapse-free period was significantly (p < 0.01) longer in pa-
tients with baseline DAS-28 was <2, Time to relapse was
4.4+ 2.6 menths in the patients’ subgroup {40 patients) whose
DAS-28 score was in the range of >2-2.6 (Remission), where-
as time to relapse was 10.1 & 1.3 months in the patients’
subgroup (39 patients) whose DAS-28 was <2 (Deep
Remission). Table 2 shows a comparison between the 2 sub-
groups of patients at 6 months of monitoring after tapering or
stopping their medication. US scores, functional disability
score as well as DAS-28 score were significantly higher in
the remission versus the deep remission subgroups.

@ Springer

US joint assessment

At baseline, there were no differences in baseline US-GS and
US-PD scores with a median (IQR) GS of 0.0 (0) and PD of
0.0 (0).

GS and PD scores were significantly larger in relapsed
patients than those who did not (median 10.1 versus 3.0;
P < 0,005 for GS score and median 3.0 versus 0.0;
P < 0.002 for PD score), There was a significant correlation
between total GS and PD scores (r; = 0.694, P < 0.001 by
Spearman’s rank correlation coefficient).

In relapsing patients, GS synovitis was detected most fre-
quently in the wrist joints (34/79; 43 %), MCP joints (25/79,
31.6 %), MTP joints (24/79, 30.4 %), knee joints (23/79,
29 %) and PIP joints (20/79, 25.3 %); whereas PD synovitis
was detected most frequently in the wrist (24/79, 30.4 %),
MTP joints (18/79, 22.8 %) and knee joints (16/79, 20.3 %),

Receiver operating characterisfic curve analysis

Receiver operating characteristic (ROC) curve analyses for
the total GS and PD scores (Table 3) to predict velapse within
6 months after discontinuation of treatment with sSDMARD/
bDMARD agent show areas under the ROC curve for total GS
and PD scores to be larger (0.76 and 0.79, respectively) than
that for the DAS28 (0,56), indicating a better predicting ability
for US than DAS-28. Table 4 is the main predictors of relapse
in cach of the study groups identified by Cox regression
analysis.

Predictors for disease relapse

Cox logistic regression analysis was carried out to define pre-
dictors for disease relapse in patients with RA in remission
including predictive values of GS and PD scores for relapse
after discontinuation of treatment. At baseline, ACPA, positiv-
ity was identified as predictors for subsequent relapse of dis-
ease, whereas at 8 weeks worsening of fonctional disability by
more than 50 % and at 12 weeks US-GS and US-PD scores
were identified as predictors of relapse. Table 1b shows the
predictability of anti-CCP as well as US scores in the 5 amms
assessed in this study.

Seroconversion

Thirteen patients (8.3 %) showed disappearance of their pre-
viously positive auto-antibodies. Of these 13 patients, 5 pa-
tients (38.5 %) had their theumatoid factor tumed negative, 4
patients (30.8 %) had their ACPA negative, whereas 4 paticnts
had both rheumnatoid factor and ACPA become negative. All
the patients who showed seroconversion kept their remission
status and did not sustain flare up of their inflammatory arthri-
tis status, :
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Table 1
stopped their treatment

A. Baselinc variables of the theumatoid arthrilis patients included in this study. B. Relapse prediciability in the 4 groups who tapered or

A. Baseline characteristics of the 5 groups

DAS-28
Fn, Dis.
US/ G8 score
US! PD» score
RF + ve (%)
ACPA +ve (%)
Relapse

Time to relopse (in months)

Group 1
N=131
1.97 (0.4)
0.213
0.8 (0.0-0.3)
0.0
1755 %)
19461 %)

13 (41.9 %)
P<00l
6.8 (2.6)
P<0.0i

Group 2
N=32

2103
0.3

0.6 (0.0-0.4}

0.0
17(53 %)
20(62.5%)

19(59.3 %)
P<0.01
5323)
P <001

Group 3

N=31

2.100.2)
0.173

0.8 (0.0-0.3)

0.0
18 (58 %)
19 (61 %)

21 (67.7 %)
P<001
46(2.2)
P00

Group 4
N=3l
204 (04
0.273

0.7(0.0-0.5)

0.0
16 (51
20 (64.5 %)

24 (774 %)
P<0.01
3921
P<OQ(

Group 5 Control) N = 32

2205
0.3/
0.6 (0.0-0.3)
0.0
18 (56 %)
19(59 %)
2 (6.5 %}

10.9 (0.3)

95 9% C1 (8.30-10.53) 95 % C1(6.53-9.03) 95 % Cl(5.32-7.96) 95 % CI V{4.08-6.62)

B. Predictability of relapse (multivariate logistic regression)

ACPA p<0.02, P<00],0R=5568 P<0O1,OR=546 p<0.003, OR=864
OR =5.35)

US-G8scorez7at3m P <001 P<001 P <001 P<00]
(OR=451) (OR =4.16) ({OR =4.37) (OR =425)

US-PDscore>3atdm P<001 P<00] P <001 P<001
(OR =4.62) (OR =4.28) {OR=472) (OR = 4.63)

BJS-GS score > 10 at 3m P < 0,001 P <0001 P <0001 P < 0.001
(OR =6.51) (OR =6.47) {OR=16.29) {OR = 6.54)

US-PDseore>4al3m P <0001 P<0.001 P <0001 P < 0,001
(OR = 6.73) (OR = 6.55) (OR=6.32) (OR = 6.75)

Functionql disability P < 0.001 P <0001 P <0001 P <0001
(worsening by 50 %) (OR = 5.62) (OR = 5.64) (OR=5.38) (OR =5.62)

RF theumatoid factor, ACPA anti-cyelic citrullinated predein, LS-GS Gray scale ulirasonography,

US-PD Power Doppler ultrasonography

Outconies of relapsed patients’ treatment

The 79 paticnts (50.3 %) who sustained relapse of their dis-
easc activity had their sSDMARD and bDMARD treatment
restarted at the original pre-study doses. Monitoring disease
activity revealed that 71/79 restored their disease remission
status in 2.9 £ 0.2 months, whereas 8/79 restored it in
3.6 = 0.3 months. US assessment of the inflamed joints did
not reveal any radiolegic damage.

Discussion

Treatment success and improving survival rates paved the way
for changing concepts in modern rheumatology. Recently, a
new challenge emerged, whether it is possible to achieve a
cure stage, and if so, what can be done next? i.e. to continue
the treatment lifelong, taper or stop the cument medications.
‘Individualization® of paticnt care and treatment has been rec-
ommended as the best approach toward current and future
management [20], However, in RA, sometimes it can be dif-
ficult to differentiate between effective suppression of inflam-
mation and cure; particularly, these 2 conditions may differ in

their likelihood for disease relapse when treatment is stopped.
Earlicr data [18] revealed that subclinical joint inflammation
could be detected in patients® joints who achieved clinical
remission, All the patients included in this study were in a
state of clinical as well as imaging remission. Results of this
work revealed that 4 parameters can be considered as predic-
tors for disease relapse. These include: (1) Clinical: DAS-28
score and remission quality; (2) Patient reported: progression
of functional disability, (3) Lab/immunclogy: ACPA positiv-
ity, ESR; and (4) Imaging: ultrasonography. These parameters
differed considerably in their likelthood to relapse. Whilst at
baseline, remission was defined by both DAS-28 and US
scores; in the follow-up period after stopping the medications,
US scores were superior to DAS-28 scores in predicting re-
lapse. Most of the patients whose total PD score was >3 had a
relapse within 6 months. This would support the earlier find-
ing, suggesting that minimal PD activity represents ‘a truc
deep remission’ and is a prerequisite for successful cessation
of treatment in RA patients [21]. In addition, results of this
work revealed that synovial hypertrophy assessed by G8 score
was also identified as a significant independent predictor of
relapse. This was supported by the significant correlation be-
tween GS and PD scores which represents & true independent
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Fig. 2 Kaplan-Meier curves for
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value of G5 synovitis. These findings are in agreement with
carlicr data [22] which revealed that in RA patients in ¢linical
remission, residual synovial inflammation determined by
comprehensive US assessment predicted relapse within a
short tern after discontinuation of the treatment. Similar find-
ings were reported in earlier studies done on RA patients who
achieved low disease activity status which revealed the PD US
and CRP, both assessed at eessation of TNFi in low disease
activity RA, may predict future flare 23-25]. The diverse
pattern of joint inflammation in relapsed patients supports a
time-consuming comprehensive assessment of several joints
by ultrasound rather than a more focused approach through a
few index joints. These data provide a rationale for

Table2  Comparison of the RA patients who sustained relapse of their
discase (total number 79), stratified based on their baseline DAS-28
score, zfter 6 months of stopping their therapy

Remission Deep remission
(DAS-28 »2-2.6) (DAS-28 <2)
Patiemts number 40 9
DAS-28 (mean £ SD) 3.08(1.4) 1.8 (0.3)*
Fn. Dis. {mean + SD) 0.973(0.4) 0.4/3 (0.2)*
US/ GS seare {mean + SDY 167 (0.5} 2,3 (04
US/ PD score (mean + SD) 6.3 (0.8) LB (03)*
RF + ve (%) 21(52.5 %) 20 (51.3 %)
ACPA +ve (%) 26 (65 %) 2539 (64,1 %)
Time to relapse (m) 44(26) 10.1 (1.3)*
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establishment of US-based strategies to optimize the period
of treatment with a biologic therapy agent.

Deep remission was a predictor for remaining in the remis-
sion status after treatment tapering or discontinuation.
Furthermore, remission depth (DAS-28 < 2) had a positive
correlation with the duration of remission before the disease
relapses. These outcomes are in agreement with data reported
from the HONOUR study [26] investigating withdrawal of
adalimumab. Results revealed that RA patients with lower
DAS-28 (<1.98) remained in low-disease activity more fre-
quently than patients with a higher bascline DAS-28 (1.98-
2.6). Similar findings were also described in ancther study
done by Haschka et al. [27], who reported that, in the specific
case of TNF inhibitor withdrawal, whilst deep remission was
not prognostic for remaining in remission after treatment ta-
pering, remission depth may affect disease relapses. DAS-28
score was used in this study rather than the ACR/EULAR
remission criteria, as virtually all information on treatment
tapering currently available is based on using DAS remission
or low disease activity as inclusion criteria. Furthermore, the
study reported that ACR-EULAR remission allows some re-
sidval disease activity to be present.

The link between functional disability as well as ACPA and
disease activity has been recognized in previous studies.
Functional disability was reported to be a sensitive parameter
fit to be 2 biomarker for inflammatory arthritis [28). Resulis of
this study revealed that worsening of functional disability was
a predictor of relapse after discontinuation of sSDMARDs/
bDMARD therapy. This was supported by the results of
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Table 3 ROC analysis and
predictive values of baseline Parameter AUC Optimal cut peint  Predictive values, %
variables for relapse within (95 % Cl)
6 months Sensitivity Specificity PPV NPV
DAS-28 at baseling 0.56 >2 76 35 K| 73
{0.35-0.76)
US-GS at 3 months 075 27 72 93 82 75
{0.61-0.92)
US-PD at 3 months 0.77 23 76 96 88 81
0.62-0.91)
US-GS at 3 months 0.76 210 75 94 91 84
(0.64-0.89)
US-PD at 3 months 079 =4 81 96 89 84
(0.59-0.93)
Fn. Dis. ut 2 months 0.74 =1 75 51 79 84
{0.58-0.88)

another study which revealed that duration of morning stiff-
ness, percentage of change in HAQ score and ACPA positivity
were the predictors of persistent carly inflammatory arthritis
[29]. On another front, data from the BeSt and Leiden Early
Arthritis Clinic cohorts suggested that drug-free remission is
preferentially seen in the absence of ACPA [30-32]. In anoth-
er study [27), ACPA was the main factor determining the risk
for relapse in RA patients stopping their DMARDs therapy.
Therefore, the presence of ACPA in RA patients who
achieved remission may indicate an underlying autoimmune
process hampering successful treatment withdrawal, Though
the number of patients who showed disappearance of their
autoantibodies (seroconversion) was small in this study, none
of these patients sustained flare up of their disease. Such find-
ings indicate that this could facilitate the achievement of
higher rates of drug-free remission and even cure of disease.
This was a randomized controlled trial which compared 4
dynamic treatment de-escalation strategies in established pa-
tients with RA in sustained DAS28-ESR remission. Results
revealed variable levels of relapse ranging between 41.9 and
77.4 %. The highest was in the subgroup of patients who
stopped both DMARD therapies, thus favouring treatrnent
gradual tapering approach over abrupt stopping. These data
highlight the threshold which would be acceptable by both the
patients and treating physicians for stopping theic DMARD
therapy. Achieving deep remission and gradual tapering of the
biologic followed by synthetic DMARD therapy seems a log-
ic approach. These findings are in agreement with the

outcomes of an earlier study [27] in which all drugs were
tapered by 50 %. This approach of medication tapering was
chosen because it is pragmatic, reflects patients’ demands and
attributes to the principal question of patients and physicians
whether RA is only suppressed by drug therapy or whether it
is actually cured. EULAR recommendations for RA manage-
ment proposcd that tapering of DMARDs should follow a
sequential order with glucocorticoids first, followed by bio-
logical and then conventional DMARDs [33], However, that
scction of the recommendations is not based on randomized
controlled studies comparing different strategies of tapering
and stopping these drugs. Furthermore, results of this study
revealed that relapses could be successfully treated and remis-
sion could be reintroduced in all RA patients when the original
DMARD regimen was restarted again. This is in concordance
with the outcomes of an earlier study carried out by Tanaka
et al. which showed that re-initiation of therapy, if felapse
oceurs, did help to restore the pre-tapering/stopping discase
temission status. Similarly, data from several other studies
such as STRASS, DOSERA and DRESS [34-36] suggest that
reintroduction of the original treatment regimen allows suc-
cessful re-induction of remission in virtually all patients with
relapses. In concordance, a recent multicenter, open-label ran-
domized controlled trial [37] reported that stopping TNF in-
hibitor treatment resuited in substantially morc flares than
does continuation of TNF inhibitors (272/531 (51.2 %) vs
52/286 (18.2 % respectively; P < 0.001) in established RA
patients in remission or with stable low disease activity. There

Table 4 Cox regression analysis

identifying the main predictors of Predictors of relapse Regression coeflicient (B) SEof B Pyalue  OR(95%CDH

relupse in each ol the study g

groups Functiona) disability at 2 month ~ -E0.82 4.520 0.017 0.0 (0.0-0.143)
DAS-28 at 4 months 1.219 0.830 0.142 3.38{0.66-17.2)
US-PD at 3 months 0.750 (.363 0.039 2,12(1.04-431)
US-GS at 3 months 0.469 0.169 0.006 159 (1.15-2.22)

@ Springer

149



2922

Clin Rheamatol (2016) 35:2915-2923

was no radiologic damage progression in spite of the disease
flare up. This can be explained by the notion that as treatment
is usually initiated promptly after relapse, therefore, patients
are not exposed to significant pericds of high disease activity,
which may be required to trigger damage.

In conchusion, this study was carried out to improve dect-
sion making in RA management, by defining relapse rates and
finding predictors for relapse in RA patients who achieved
sustained remission status. Benefits of being in remission have
to be weighed against potential overtreatment, safety consid-
erations’ and treatment costs. A combination of clinical and
imaging remission represents a potentially good starting point
for successful DMARD tapering. Results endorse the strategy
of gradually reducing the medication dose or widening the
dosing interval of sSDMARD/BDMARD. Comprehensive US
assessment, worsening of functional ability as well as positive
ACPA predicted relapse within a short term after discontinu-
ation of the treatment. Pursuing this in clinical practice may
decrease the risk for long-term side effects and alieviate the
economic burden of the disease as well as its management.
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Radiation Force Impulse
elastography (ARFI)=
1.81 -

I.Fibrosis-4 (FIB-4)=
3.25 » :HE AKX A
[Age(years) x AST(U/L)]
/ [Platelet count(10°/L)
x ¢ ALT(U/L)] -

3. 4 P AT JBAR B SR % - JE K AR
M & bA R (NSHA) R E-du gt
R EREHTER -

4 B ANGEAHERE 2418 > BpER
R 4 BAMR-RESLE T
BERxEFEE ERAIBRERFE
REETGAB —EHBEECEPT
M 1004803 B3 L6
%ﬁﬂiﬁii\_ 6 -

b.IRA Y FH BRI
REBRIAFEEY
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10. 7.

(direct-acting anti-viral,
DAAS) » B R454F A £ 4 DAAsS -

6. Ombitasvir/paritaprevir/
ritonavir (4 Viekirax) &
dasabuvir (4w Exviera)
(106/1/24 ~ 106/0O/O) ¢

TR S A T RAER AR R 5%

M BH A C A Kbkt E
Z B B H 0 C AT & &
%O

.Ombitasvir/paritaprevir/

ritonavir # dasabuvir 4-#f1¢
A7 Anti-HCV Byt A2 38 > 8

A ~HCV RNA &1k~ SAT2h4E
REF 22 mELRAE1E A
A& BEHETIMEM
(106/0/0)

& ITFadinh AT 410
B FIB-4 %% 55
METAVIR system 4 #edb A3 3%
L3 F3 R F D E AATARAL
HRERFFIRGBTR RABETR
Ll AR ARACGRIRBE K o

(direct-acting anti-viral,
DAAs) » B R454 i H 4 DAAs -

10. 7. 6. Ombitasvir/paritaprevir/
ritonavir (4e Viekirax) &
dasabuvir (&= Exviera)
(106/1/24 ) :

1. RAA S T 2 RAEE R A0 58
B RR CHF X ERTE
Z R ARERFE CEITEE
E

2.0mbitasvir/paritaprevir/
ritonavir #2 dasabuvir &-#{#
A7 Anti-HCV [ A2 & 718
A ~HCV RNA A2z # A H
HE I RRARE > BFFEH
& F 74k

(L)% 3% 24 interferon &
ribavirin &-f6% &R H &
o e XA R 24 -

(D) HiFmdkin B AT 4%
1baF 4 %, FIB-4 %
METAVIR system 441t AW
RENFS IR THRDE A
FRAE AL RiE 3 B #F 0k b
o RAZH IR YET B AT AR LG
RERE K ©

31 A Y interferon &

ribavirin &6 H LM X
£ &£ % ' P interferon &

235 B
EBE
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3E 0 DARTRRAR 4 ALAT 3 2
Fibrosis—4 (FIB-4)#% ¥ %
] METAVIR system 4% 4:41b A
HRENTIZEES

1. AP 4 1b47 % transient
elastography (Fibroscan)
=9, bKpa 2 Acoustic
Radiation Force Impulse
elastography (ARFI)=
1. 81m/sec °

I.Fibrosis-4 (FIB-4)=
3.25 3t ELXA
[Age(years) x AST(U/L)]
/ [Platelet count(10°/L)
x  ALT(U/L)] -

3. 8 A4 T 0 BERRREAE L
A BB - RER T THE MR
FE ERABBREETRET
A28 B H BAA (PP T RiE
100 45 )& JBAF LG5 - 840 R
A2iB 60 -

(DARA la B B &I ARE
E 4Bt ribavirin J6 % 0 4644

12 38 -
(2)ARA la # B ARG AT

ribavirin &% & 12 8
# 2| EVR Mm% 84 | &6
TR ARG BR EE S R
6 TR o T AR R 2
ok 1FRB 2B P
X FBREB BB EE o
3E 20 RART B SR M LT 48 2

Fibrosis-4 (FIB-)%E %
E] METAVIR system 4541t
ANRENTFI RS

I . AFBR 4 4 41L 478 transient
elastography (Fibroscan)
=9. bKpa =% Acoustic
Radiation Force Impulse
elastography (ARFI)=
1.81 -

II.Fibrosis—4 (FIB-4)=
3.25 st E LKA
[Age(years) x AST(U/L)]
/ [Platelet count(10°/L)
x + ALT(U/L)] -

3. b AR T o BB AR B EE X
4BAR - IREZ T ZAE R
HFE FRAABHREERET
MeAR i B B BE (P F KRR
100 45) % » B4F LG 4R
#iB6H -

(DERA la# B @AF2LE
E A6 ribavirin 6 & - &4
12 34 -

(2)EARA la BB BERKMEHEATAR
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f6(Child-Pugh score A)#% -
& &Ht ribavirin &8 0 4544
24 8 -

(DERA 1b A B EFFEILH R
B AR AE M AT A2 16 (Chi 1d-Pugh
score A)# > &4+ 12 4 -

4 RAYPHEAFHEEEELD
PR E R F B
(direct-acting anti-viral,
DAAs) * B R4 A H 4k DAAs -

4t (Child-Pugh score A)# -
& 44 ribavirin 4% » &4
24 i -

(DEAEA 1b W B &AL
B AR A BT 28 16 (Chi 1d-Pugh
score A)# » #4412 38 -

4. RA G P FEMHEMEELD
RAZBIREEY
(direct-acting anti-viral,
DAAs) * A AR4F6f A4 DAAs -

Hiz  ERAAMBEITIRZ
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AWERTR

748 O BRI

K-Glu Oral Solution
A EE Y

Ry RE R EIAREARABRTEH
R L F25R(106547)F 34,
106547208

B4 £744 0 AR% K-Glu Oral Solution

FAEFR 18730 & #W =7 %058956%%, #HEad [ 104/10/28
B &A% 15 RAEBETH MR2 8

HEBLHE |BERESRHE RS HERA | £H
A58 & 3. # | Potassium gluconate, M AR &, 15SEFHGBI2E X/E )
ATC#5 A12BAOS BB | MBI R
RERE —#& B E ¢ HR1SmL > HH3~4RK -

BEmESRR | HHR2T -

A

[EY
W




Oévs 2 E
& ABE P o E P 0Y 47 B F R B AR 3.5mmol/LB% » By AR A 47
BrE (IR 4P E) PSR EZ R B RS » GIEMETER
FHEFAKR RAZY HBRFBD.. 5% B4 A
T ETARERIAESN S HEEEEY - RN
SEF FHANRY  CHERE - CHBREZRGHE
S RJE AR °
RATHZ R ZEH S URMBRE - O RETH LB AR
HAGFBABEBITHERE  EFTEORFFLE T > 2
Potassium Gluconate 4t #%| & * & i #:83% -

CPotassium gluconateff /A # %

[0 Potassium gluconate( %] H 4B 4r) B — 484 T 478EF | )
ety TRMABNFHZ FEBRNERERERY
WAr c EHEANBAGAREBN > 8 TR NRRYTE
St EY TR AR EEAEE - SRR LA ALK A R H
ERHFAE.F




MR BER S u LB

e 2 &
K-Glu Oral Solution Radi-K Tablets
BLLH
312mg/mL, 20mEq/15mL 2.54mEq

ol ki Potassium gluconate, PJ AR % %) Potassium gluconate, 4% %

ATC#% AI2BAOS A12BAOS5

AR SFERE R © o AP BRE ©
RiEmE | —&dlE: HR15mL - HA3~4:R - — R BE 4 A3~948 0 H2~3RMBA
AR 134.1 748D 129.03 3+

HL: ETEERRAORSAANN SR MM 0RA SIS « S
ST -
52 ¢ fRRIANESHRLET5T - SH3~08 » L3 01RA B3 5M175mEqfsEt - SRR -

ORFRAGRARONRELE R EREREA

%R 5% | B=% | #=% | Zws | REf
BEER AR 11,000 A= | 12,000 A=y 13,000 A=k| 14,000 A=| 15,000 A=k
FEBRY 248% ¢ 2708 293 315% 7T 338% ¢
BRABELER 216% 7t 2168 7 2168 7T 2163 7t 216 % 7T
SEUBEE 328 L 54% 7 778 7 993 7t 1228 7%

sl BEEEK-GluOR&RS#257T - §H%E75~1007T -
512 : FiE RIS ERadi-K Tablets I REEH (B 881.877w) - BH3~98EFTHE

e
)N
83




ORadi-K Tablets 2.54mEq(# 18 £ # &)
E2R 2097t BA 1687 ¢
B Pard f 1.890 » B &ARME  1.687 o

OAZEB L5 &BRREE -

D%%%A%WMH

L A & 8 5% 8 R 4% I ©ol 2 Radi-K4e ] B 48 B) & ML AR &0
RAEURREA > ARBBGAEERSE  ZRANERS
A o

C%7 2 #8 51

HE2BIEN# o




EHREEAQR)

O 4% 7 X
FBETIHEAETAREGFETRAAE K& i‘a*’éuaﬁiﬁka
% % & (20mEq/15mL/#R) & — £ 2 o BE'L;&%J % & 7= &P
FTREFRARERE B XK BA R MER %xﬁ %

R UL R B A AR 0 7235 MU Radi- Kéw (AC22314100
; &Jml 8T/ H F > BB BEWH L UAEES
R 447 BE-F20mEq48 & ¥Rk A Radi-K4% #|841(2.54mEq/#

)#ﬁ:@i  MEAREELZBERABRI4IAT087 T/ xSk
=14.97) °

BAEBRLEARRAREERAFEN  KHAMRELAER
RBZIRBRPME  HREBHRE  RERLELEBL
F Ao B EEAE

(R R

O FHTAFERERALE BB E XAE > ASE
BB EWT

e 7 g—5 - P $=4 Rk $HE
A ETRTAE 131% % 145% % 161% % 177% % 194% %
ALEERITBEL 1,950 7| 2,160% 7| 2,399% 7| 2,640% 7| 2,890%

*ﬁ;‘;ﬁ:gg LOO4¥ 4| L111%4| 1,234%4] 135784 1487%%&
ﬁ;‘;‘ggﬁgg 18778 7 20778 1| 2307% 7| 25378 4| 2780%
i % % 89 73% 7t 83% 7T 9 103% 7. 11032 5t

A X mEFERadi-KMNREMU A REEEIHERMRadi-KBRERECOHMAHE -
bRRERAN TMEER14.97T/3 -
‘Radi-KRyRIR#A I EHL.8770/8 -
BB =W Radi-KEERE BB -XnFERAEE -
10
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MR FR

% ob IR R
Bipiden Injection

RHRSIAME)

R H B R XAREXFRT TR
B3 H25R10654 ) & #
1064 420 B

BLAM £ b % ¥ %1% Bipiden Injection

wTEFR | GFRLT ROMISTR FEa M |9001/04
BB 4 EAACET LR A R E)

HABLHE | SACLTERNARNE RERH |4
R4 A R4 | Biperiden, J: 41 %], 5E &,

ATC# NO4AA0Q2

BEE A KIE

RERE BREFAZMB E I AFIZEFKIES - —X10-20mg
BARIAE 34870/ %

BBRBRR |(1270/%

H
N
do




ARR T

EIBlperlden'f"F A #ﬁ#
[0 & —fE Pl BILE &Y » S BRMAEARENBABMFE
52 ] (neuroleptics) $1 - 4 fBL 7 5K K A% 48 8 % & A% (dopamine)
RO BMFEEZ L OEAERSRZERISMER -
AR A B E A M & AR KR ©
10455 AR & TR A léséa EP:%ELé%E 96301%75 0

gl gk mhnﬂmam e
Bimﬁanhmw

ﬁ@ A
e 2 ﬁmmmmm& Xt -
BLERIEA ¢
R g A msj Iﬂlﬂi

. %Wﬁﬁ?w%?ﬁ

IH HEE : http: //www7 vghtpe.gov.tw

Dﬁ%ﬁ%@{% XAHE
BHaARBEERRLEI  S8EUARTIMAEHRE &
BB BIRITMSAED L2 -

BRA Price/Amp

B R A 18.98
A A 3.12
HEEH 32.17
R A 29.33
B R 9.73
355 Amp A 93.33
30% %44 & R 28.0
F B 5% 6.07
B E HE0.05% 0.06

7 AR 127.46




f@ﬁ%m

EH:U e XA

1 & & Bf % % S Akineton Smg injectionx -+ B &
BREMBAI6.8 (B AR)  + B B1E Pt A48, 2
7"5 °

L ERNI06F1 A1 B M ERERAL - BAER B0 %
mCINETOL » R XA B Ot B AL E LB £ 41534, 8
TP AR E o

R EHERAREARAAR » ERBEFEMK %k
BHEFEELIHEXEE  ARAERSAZHE L2
AR ZATE -
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HWEFIR M‘ﬁg'}i%ﬁi
Bicillin L-A Injectable Suspension

2,400,000 units/4mL
(RERSIMAEE)

BRMEHRB R IARELFBRITEH
B I H F250 (10654 7) & 3#
10642041

8L o Ay EIESHR

M Bicillin L-A Injectable Suspension 2,400,000 units/4mL
FTRFR | HEEHFE00914535% Al | 1051173
B 4% HE 3 K B B AR A PR 8]

b

Wik 44 | KING PHARMACEUTICALS,LLC fé;’j £

Ny 4 penicillin G benzathine, 5%, 5 % #& i 5
AAMBRE | & 4 441 162,400,000 84z
ATC#E JO1CE08
B #tbenzathine penicillin G & & %M X B AR AT 7| A8 R E -

R IMAE | 800L/E %

BBRHRE |99U/EX

[€ Y
N
[« Y




BRRTRGRRAL

EH* E& RIE

[0 % 3 KM B PR B M43 B(A~B~C~G~HL&M
) ~ #5989 B¢ (Treponema pallidum) ~ B85 7% & R he 48
(Treponema carateum) ~ H 4044 & B &R XM e B AT R
F B FRIE °

Penicillin G Benzathine § W ki ¥ E > R HF(aER
W)~ TGRSR ~ R EEE X ~ BURAREREE

OPenicillin G benzathine3% % Y& R %43

0 Penicillin G& A4 A ERE AN - Hpenicilling £ 4
WAEMAEERBRAER - B4R RIE LI a0 2 KR bR
(peptidoglycan) 8y £ 4 & mAEF » M E R min B LS ER

ERAERE -




LLES R0

Oz AR 2R AR

D EmRAREEER  TiHas XEZHOHEE > RN
10242 A1 E AR X AE A B X800t & 4 o

0 A $BUTE BT BRETARS D o RERA
Bt o AT BRI LAHE o
O BRI AS 2 e T AR E T

uﬁumﬁﬁ$%mﬁm%%%%ﬁ‘0%%%%ﬁﬁ&
5%% EMBE - EHBFA G MAE AT -

BERBFRAQR)

Dl & i 3 O i A o7

B/
Bicillin L-A Injection Suspension
R A ] 2,400,000 units/4mL
AR 684.7
AR EA4E F(0.5%) 10.27
. 208.4
30%% &5 & A 08.49
Aol 2y
a3t ARA 903.46
5% ER 45.2
0.05% & & ik 0.45
b e 49
3 72 R 7
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B ERAR A

OBicillin L-A Injectable Suspension 2,400,000

units/4mL
2B 10,2615
BRSP4 ¢ 10,2610 0 B &RARIE ¢ 10,2615T -

ERRRLA

)
D)

35201 6 WHOKE B2 o oo 25 A 3 3 (B o B )

Eb??i’\:*é*“ BB E LB BLEREFREY
BRI BELHBEFRVEZLEETH > mE L HH2E
do BP A AN 45 R PRk 69504 £ 2 benzathine

pemmllm&/ BHH X BRI EREZ

methotrexate °




erE T RD)

U%%&wﬁ@?%ﬁ
Y A Zpenicillin G benzathine# & A A £ 48 R
FRBERA BREBERAEHLEGEZATRAML  BEF
HEREBGHEER  CIBARRES RFERGE
1B o

D$#%ﬁﬁ%&#m’+@#ﬁﬁﬁ @%%i
10,2615% > 103%~105%2 B 34 B4 F R LHH
A140% 7T -

l'] SRS XAHE
LR IE B 4h 478 B R AR 2 8354k IAMHBER TR
Al » &R AEHE
> Méﬁ&?ﬁk#zﬁn BRATHER LA ERABE £694.97
met30% % &5 & Al 44 5903.46 74.(694.97 71 x1.3=903.46 1) °
ﬁﬂu%JrO-OS% BEREERSRSUNEZER BEINABATR
949 7,[903.46 7L x(1+0.05%+5%)=949 7] -

10




e fR 4 M

O3 = £(103~10545) B 4 FHRF & - kLS
WER 2 EEAS LRSS T

Bicillin L-A Injection
Suspension
2,400,000 anits/4mL
S e 2,005% 7t
M # %, #4314% 7,

) BB G- S P YRHE TR B % EE=21, 137x9497%=20, 059, 013
MBS P TR EXR SR B MR L AE)=21, 137x(94978-8008)=3, 149, 4137t

11
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BEFABRE

B AETE LS REL5(02-27065866 ext-2695 k45 ) &% & 02-27027723 »
% e-mail : all0482@nhi. gov. tw 434 !

PHFD % OF M AR AR A RAE | EHESFH S penicillinG
benzathine A48 &z Hd £ % oA FESR 0 Bicillin 1-4
Injection Suspension 2,400, 000 units/4mL , 4R X AHEE »
REETFER » #hg -

YRBEESE|L PenicillinGbenzathine B RisHE 2 A ERE B RBESB

A MR EN PSS RESEAREATISRIT—REFT A
ﬁﬁﬂ. R B GERMEZ R T X R R EDEERERA
penicillin G benzathine 494 % A& » BATHERZLBER

2. %ﬁﬁ%ﬁA%‘ﬁ%ﬁﬁ%ﬁ%%%&%%’%k$ﬁ%%ﬁ
BAGRER RBRARESEABABRROH  BORATH
EAHHE R

AL FHAE A #:106/04/17

LY





