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Therapeutic Updates and Optimiaing

Treatment for Psoriatic Arthritis

WU, JeAans13158 anvndnlsadounay
JUNRady AAdY1e1yIAIAns AMe

LNNYANERNS UMNINYNDUAIVAIUASUNS

lsadedniauaziinidu (psoriatic
arthritis; PsA) Lﬂuiiﬂéa%ﬁuﬁmmﬂmm
HaunAnieszuugiiauiy In158niauves
Avilsuazdose ornsRandsiiuasifindu
(psoriasis) Lﬂuﬁuéa%qﬁﬁwmzﬁwmw
nuaulndalaviiadunivseddu dnnu
UShideren 10191 nivATEE SoudLhe
uarUSamdsseRutues nadlliquunsad
AulsiAugosay 10 vesiuiifinne nsdl
suussifuuinaniaiudesas 10 fihed
W@uinundlaves YU pitting nail,
onycholysis, dystrophic nail, subungual
hyperkeratosis Wag oil spot 81N15U89
ssuutenaiinlasesay  12-30 Gﬁuazvjﬁu
sUuvuandde” dwlngfesar 65 1An
anmstendsannduiivinvansd Sevas 18
Anennsdendeuduiiufng uavdevay
16 o1msTevtous s 81n3te
fvannvianggukuy il Moll wae Wright
lauusann1sdesniau PsA 1u 5 wilndes
loun wuvaesanute (oligoarticular) wuu
wanede (polyarticular) wuuidudeiidiy
Jany (distal)

(arthritis mutilans) LAgLUUNTEANTUNAT
5)
)

wuuiin1svinaevoTumse

9nLau (spondyloarthritis U9NANNY
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AOUINIIVAINUINLNITONAUTOUTDUT LI
umeduuunsEen (enthesitis) wagiaile
daisnay (dactylitis)  TéUeednaae
91N15V835EULAUY uenmileannsyuute
o lauA dumsniay (uveitis) arldonieau
(inflammatory bowel disease; IBD) N3
Sniauvesetervaneg nauaiina1aanuda
waniguiinadenunndinlassiuves
Uiy wazunsednshaigdeauinn1ie
ﬂmgﬂﬂmﬁiéfm Snvedanulsasay
(comorbidities) 191 NGUBINTIUATUBEAN
(metabolic syndrome) lusiunendu (fatty
liver) vaealdoalAlsuISAU  (coronary
arterial disease) laosninuszvnsild
wazdndudeuiUsufiusnwiarugiuly
Ay

Mssnw PsA Aladiidrmneiiies

WNDANNITONLEUVDIVDLYINUY ATIHINTI

3

Wieann1sentaueelzd1e Iididniie

o [

aw SuFerzaenmsvinanede vinligiae
a1u150U AT AR TnsA1equay
AN MTIniAlndlAsaniiznd dosiu
vpanAMIEIIndouRne Teandalsees
wazanmasnm @ " fernisdenarenns
uantefiienisuansvainuatefanann
$1adiu Fadusewimedmivunmdili
n1sguasnwiguaelsa PsA WWuegrauin
n1sirdasnuilse PsA  ildnadiuasy
ﬂizﬁw%waqaqmﬁfumwizﬂaulﬂvﬁ”aa N3

A090815A PsA  AawpsTaLSUAUNDUNLE

ninatete (early diagnosis) N15UseLiiu

Hadenensallsaguusaiioidenissnuli
wngiugUieusiagsy  nsianuUseidy
157 (disease monitoring) kagUsun133ne
Duszepiilelilsnanisdnwimand e
(treat-to-target; T2T) s sUsEfiugh
s¥¥adnwilsnsan (comorbidities) Ainaaly
U199

paentaa 15 Uisinusnilenlsl
1w 13 wialasunsiusedagesdns
9ISz IUsENAaNIFoIsnT (US FDA)
dmunisinwingulseily psoriasis Way

PsA  sililleanainanuianudilaly

o =

nalnmesiudalsrogreninunuazdnis
waglutagdudednsideiauienlnig
fﬁ’wé’wﬁ’%ﬁuayjasjwmﬁaq N15NUNIU
audiviuaefinudnduielfidudeya
Usznaunisdaadulatdaennisinuilu
winnzauiugUlskaaz s n1iennis
Snwlusinaelviguasiilinevausswdolsl
A1U150NURBDINTITUILALIADNITINY
wuuanauld szlafulentaldeqid

a

Usgansnmlunisinuigedu agnslsisen

| & A o

Tnalilug1nguainnnwazedansIzsia
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Wigdauiianlddreas vludadeddgdn

Y

Usgnrsuileasanisidentden wwnddn

[N

o =2

ArdedsaruAualunisinwisieenguil
= i = a &£
WarAFEeR19 Nonvvsiintulalusses

oo ¢ A
817 unaNNiiTnguszasAiiionuniu
NS¥UIUNITNITINYI (therapeutic

strategy) Inid o AYsEANTA NG
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MIBADNNNTINBILTA PsA e luyd 571D
g1ifiaeaniiunisideegivonaiuinig

Snwnlse PsA Tuaunen

uuaauAnludvesnalnnednuiialsa
i psoriasis az PsA (New concept on
psoriasis and PsA pathogenesis)
AouvsidnIesn1snuilsa PsA
anudladenalnnisiialse PsA
AudAnyeensds Isa PsA 1AnanUFATen

Y v @ v

ABNUTENINTTUUYHANAUAUATIUTNTTY

q

fidosrolsa (class | genes U HLA-B38,

a v Y]

B39, -B27 shumeBuilfadetu IL-17
signaling) palauoudiau wazdade
Fwandeu (Wu MIuIaEuuTaiamls
nMsAnde 81) 9nnanuddelurae 20 U9
Hugv R AR sUSULUABUn SEUUTTAY
Tumssnwingulsatiognadaian lsa PsA
ArAinunivesszuugiduituis adaptive
wee innate” Wilvilwadiiaulnledinung

1% o

ffldnwazyiiiserenuLes (pathogenic
autoreactivity T-cells) wasiduadiniiadns
dumaIaAU (interleukin; IL)-17 USunauge
Bunwadiin T helper 17 (Th17) \wad
Th17 dl#Sunmsnseduegnsraidesineans
n3zAu IL-23 visep1anadldin IL-23 1Ju
Haduiviliioad Thi7  egsenuaziiula
seluiden nauddonuingad myeloid
dendritic cell Usnafniaduddfgylu

3R IL-23 1nsedu Th17 Weiwad Th

17 fSrwunntwinlviinnsadne IL-17
1N MINSEAU IL-17 uagnTind LI
Swwmaed IL-17  vuwasasiAluled
(keratinocyte) thuune Wunsnseduld
Aanisulseaduininunfveanifadu
N1 (epidermal hyperplasia) N5
IO NTAANITINING (epidermal cell
proliferation) uwagiSenudindena1Ldnun
azay (leukocyte recruitment)  USIQd
Rawils ausiliAnseslsaiiu psoriasis
wuusniiy psoriasis fin1suanteantes
IL-23, IL-12, TNFQ, IL-22 wag IL-17 Lﬁlm
wntusgnsdnian lnsasuiaged IL-23-
producing dendritic cell ke Th17 cells
Jusnsdrdguesnisiialse psoriasis
IL-17 Julelaladfiadddeeisad
Th17 USSﬂE]UéhEIlL-l?A, IL-17B, IL-17C,
IL-17D, IL-17E wag IL-17F lag IL-17A &
anuddglulsaifiaanay IL-17A @
auduiusiv IL-17F Tngdufuuglels
lAUUU homodimers %38 heterodimers
(L-17AVA, IL-17A/F %38 IL-17 F/F) Tutiag

Sudu L6 and TGF-B Dusnszauly

q

13

wad Tho Lﬂgauammﬂuwaa Th17 u#

o w o

< 4 3
Wuasdrdeyrinliwas

o

ARAINUY IL-23
Th17 SL@D8SAINLALLANIIUIUNINTY

3089 1L-23 (p19/p40) anadralaeiwad

u

a a

dendritic wagwulAsHIAUIIURINLILAY

U8 Usgnausiuaadluiana Ao pl9  uaz
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040 &1 pd0 iJudiunieves IL-12

(p35/p40)

wonmitiean IL-23/IL-17 axis 9wl
unu iR psoriasis & Tulsa PsA wuin
funumlanduuiu nuirfidoydeves

ftian PsA § IL-23 uay IL-17A sauiasien

a

Wo% IL-17 receptor (IL-17RA) U3u1au1n

(9

g IL-17A  dwaliunuindiaainvinlmie

o

seufinnsaude (bone erosions) N&319
pannus Tude uaznsazauvedndonyin
Mgeviute lag IL-17A fudinisadansean

Hrunalnduds Wnt  signaling  Tuiwad

osteoblasts way osteocytes

o QJ

yananddedilalalauiidfyfe

o

122 Feadrannvateunas Lawn Leﬁaé
Th17, wad Th22, waa yO T cell, NK
cells ag Mast cells Iuﬂﬂwﬁu psoriasis

N IL-22

WU Jgaru1sanseAuliLie

keratinocyte  hyperplasia b9 d@2ulude
PsA laldpewy IL-22 Uinandeyte urndu
WU 1L-22 1INV enthesis lagdaasy
n13as1enszantuiuIIaganIZIIuUY

NIEANLALIIUY NTEAN (entheseal and

periosteal bone  formation) B\hum'ﬁ

ﬂizﬁuwaé osteoblast (STAT3 " il

Y]

Annsuanseenvadlsa PsA fidaudda

79ARHN
A95U TNF-O UNUINanimig
WAL YN IAWFTUIVIUNITONLEUTIUAU

lalalaudr9nulneianisaegnage IL-17

(synergistic inﬂammation)m LaLOsUNY
a1nssnaviivsnaiiy 9o e1nisuente
714 sTen1sSnEuTisene (systemic
inflasmation)
Wudirdanaiinsléeniajaluds
Whmnelelaaedusaziazlinanissnw
fuananeiu endregrau ﬂ&jué’us"?a TNF
(TNF inhibitor; TNFi) lenawiufiennisde
waz spondylitis  wailiinatiesasnsdiiu
JuLse ruaiiadesusuldvuingedaay
ruANeINIAULERTY ndy IL-23/1L-17 ag
fnasoo1n1siantalafnien1sUe dnns

a

SAUUAFIUINUITEND16NYIVD LYY

43

See

A o

ANMUFUNUS ST BTRAwa LB allny
SudoulnnnIfisuny wieonadiiddnaln

' (%

ﬂ’mﬁﬂiiﬂﬁé’ﬂmgﬂﬂuwu N130ATUVBIY
lUdauilodanunnaiaiu n1aelsasiuyed
v ~ | ' £ &

HUreNe1vdadianseangnsueen 1Uu

v (3)
9}

N153092815A PsA  AMLASTELISNAY
(Early diagnosis)
nsinwgUag PsA  lvidszau
o I3 2Rl F2xy) aa 9
ANuduTe JUrgarstasunisidadelsa
AILASLYLLSUAY NOUNALTLNITIINa18TD
LAZDIITAING NAIFBNUINNITITIRL LAY
19n155n190 PsA AaLATEEZISUANAZEINIT
1Y) = ° v o(1,2) v
Josuniavzaonisviatedela ~ fUae
awlvajindifiy psoriasis WuIfoue1N

3o TneonafiiuthuvaneUneuazilenns
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yate Tuthgiudsliidusdmeianmle
flanunsaviuneldingiasselaaziin Psa
pundao1nsiu n15idadelsa PsA  Tu
JaqUuflouldinauaivos CASPAR

(ClASsification
)(10)

criteria for  Psoriatic

ARthritis) " (115797 1) FeleiSuduiaun
ulunquivnediidulse PsA  wiutu
WisuiieuRungualuay usidletdinasi
CASPAR smaaaulungusng PsA szog
Sudiu wudAnuduniafoay 99 us
ndunuanulafiesdosas 87 wihdu"? 1
anunsaunLnug CASPAR unlaidadelsa

PsA  szazi3uduU1es1ela nagnsnis

v o w

ANanelsAnawssessuAulinINud e

7

P
f13191 1

(10)
Taylor bagAnle)

thguuAniauniaiesdeuvuasuaiuiie
T¥ansounitag PsA szozusndsns1ed
2 pgslsingilianunsoduduldineole
Tavrelun1sifadelsalanniniu uenain
gnIeRainudnsidedederdudes
mmﬁgﬂ (ultrasonography, US) faadu
faula Famninonvazutonsidesyls
1T U uAIUITENUNILLENATS0ENS
Juszuudilinudeyaysslevivenisin
US wild3fiade PsA szasisuduiidaiou
157 Yagtuiediliifousivesnsld Us

lunsdnnseUe

LN CASPAR (ClASsification criteria for Psoriatic ARthritis) (FaUad977

AUaededinsdniauvesds vienszgndumds wieqanizidu (enthesis) agdlaag1anily

U UBE1NUBY 3 ATLUUINN 5 T

1. Nuazindu
A =
o AIANUHU %50
wa A a =
o UsyiRnuluans w3

3. 1a9nLauuINgietia (Dactylitis)
4. Fugumeeaunnmesiduay

ossification near joint margins

«  Uszidnseundd (luszaudunuilaviodsd)
2. ldURAUNR (onycholysis, pitting, hyperkeratosis)

5. wsdnunnsasnsegnseutadnun ill-defined

[ N S )
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A15199 2

. (2)
Raychaudhuri aznase)

w3eslafldniadansesdUlslsn PsA  szeziSudy (Fautadarn

PASQ 10 fany wazlnezunsugUtase
HUrsUssdiunules

PASE 15 A1nu
HUheUsziliunuLes

PEST 5 Moy wazlnezunsugudese
HUUssiunuLes

ToPAS 11 fay wazlneginsugunm
HUUssiunuLes

AnuliSouay 93
ANNTUNIESREAE 75
Auliseuay 82
AN TDYRE 73
Anulidesay 97
ANNT WL SDERY 79
AnulSeuas 87

ANUINIESDERL 93

n1sUszdiugUng PsA szezdniau (Active
PsA)
AUAE PsA  SE8NLEUNNTIHAIS

1ASUNISS e NBanN1SENLEY Aanwaly

e

o o iy o

il fhenilvedniavetiatey 1 U8 vvedl
9anaduTiganzLdu (tender  enthesis
ooint) Wieflinsnauuansiais (dactylitis)
n30dn15UININNTEYNHUNGIT LY
(inflammatory back pain; IBP)m 91019
UIAnas IBP A ulneusivesussu1aunig
Uszillulsndansegndundasniauuiunyig
(Assessment of SpondyloArthritis inter-
national Society; ASAS) flanwuzetutoy
4 lu 5 4o dedoldil 1) ormsaTundian
pONAAIN18n30ldU (odds ratio (OR)
23.1); 2) a1nsuaaIaInasAu (OR 20.4):

3) anssusunvuasslumesly  (OR

12.7); 4) L'%'uéfummﬁfiaumq 40 U (OR

9.9); (OR
)(13)

[

bR Y S)mmﬂaﬁ?ﬂumﬂwm

7.7

N3350 PsA lagysgilmune (Treat to
target ; T2T)

msShwnuy T2T deladsslomly
N33l Audulafings uay

(%

pSNLAUTUINBEANILAITY gz lild

e

wuigniululse PsA wiagdaldindngiu
Bausednslugranandiiusinslsatouas
gmaaéﬁl’mm\iﬁﬂqiiﬂ (European League
of Association for Rheumatology;
EULAR) uay ngunsideusziiulsniiuuay
JoaviinEu (Group for Research and
Assessment of Psoriasis and Psoriatic

Arthritis; GRAPPA) aanA1wugu1bul n.a.
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2558°" wugilinnsdnu PsA sjsdavey
15A@9U (remission)  W3eed19taelinIs
é’mauagﬂmzﬁwﬁ"w (low disease activity)
Tspasununefanieiilifinnsdniavaesde
enthesitis way dactylitis Saufunaldonl
wumseniay danmelsaasuiduldldenn
Tunwiih duiudainandmneadilse
fn1sdnmavegluszduni a1z low
disease activity iladnisivuadaaulu
EULAR 2015 wa¥ GRAPPA 2015 siaunlud
WA 2560 ilefluadseuiniuieladl

o ° (14) o P
AWUL1IY89 EULAR  Widenldithuune

A15199 3

(15)
Coates UazAae)

vJu MDA (minimal  disease activity)(15)

(M151991 3) 950 DAPSA (disease activity
index for psoriatic arthritis)™® ¢
remission (0-4 A¥WUL) %30 low disease
activity  (5-14 AgLu) aglnogranis
(1151971 4) YoATUANNUANAIITENTINS
MDA way DAPSA el MDA  zfinns
Uszliiuenisusndesiuie laun 01013
A1 enthesis uazAAAMTIN udlsifosmsa
L@9AN1 acute phase reactant du
DAPSA fin15Usgiliudalesiuife19aaiu

naldon C-reactive protein (CRP)

wWhnnenissnwn PsA Tagld Minimal disease activity (MDA) (Anltad97n

fUaela MDA Wiaidunusiegnsides 5 Tu 7 destaluil

[ Y &
*  UIUVBAU < 1

o uUlevIN < 1

*  AZLUUNITUIN VAS < 15

o AZWUU PASI < 1 vispRUNUNRIN8UesNI (BSA) < 3

«  AzwuugUieUszliulsalagsin VAS < 20
+  AavluuUIHEUANAMTIN HAQ < 0.5

+  anadunugANIZBULUNTEAN (tender entheseal point) <1
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M99 4 sUszEuTSA PsA dae DAPSA (Siautasan Schoels wazmaie)

(16, 17)

Disease Activity index for PSoriatic Arthritis (DAPSA) (range 0-164)

SJ + TJ + PGA + Pt pain + CRP

0-4 remission

5-14 low disease activity
15-28 moderate disease activity
>28 high disease activity

SJ, number of swollen joints using the 66 articular index (range 0-66); TJ, number of

tender joints using the 68 articular index (range 0-68); PGA, patient’s global

assessment of disease activity (range 0-10); Pt pain, patients’ pain assessment

(range 0-10); C-reactive protein (CRP) levels [mg/dl] (range 0-10)

Tuvrmdsiisoauidenaduayu
MMI3NWINUY T2T Aeeuide TICOPA &4
Anwlugtng PsA szozBududiliinelésy
g1dusIIAnfiufuUasunisaniulsa
(disease modifying antirheumatic drug;
DMARD) 11A9U WUIINITINHILUU tight
control lagdin1sUseiiiunn 4 dUaviuay
USugndielidndadvaneg MDA (minimal
disease activity) tulnans3nuwadisngi
nauldsunisufuemn 12 e Wy
Uszloriluuives91n159e 91015099109
LAzAMAMTIN wif 1 T wdsinwiwudy
msvhanededausadusenndadlifany

wane1anueg1eldediAy vanaindda

WUIINqu tight control 1A%uU combina-

tion DMARD uag biologic unniuazdl
% a v (18) v o

FENURATINABINNTT wlHANTENY
WUU tight control qeiluseangninaa us
31AN153LATIERTeyaUseLiY cost-

, oy (19)
effectiveness  wudndalsdduanluvgil
Wae9neTInndalsnAngann 39Ty
Fonldlugurenianuguuse \wu nqu

polyarticular

n1sussiiiudadeneinsailsagunss
(adverse prognostic factors)
FUnefifitadevhunenensailsad
JUKTIAITEATUNITINWIAIEET  conven-
tional synthetic DMARD (csDMARD) 8814

S9AL57AILATE UL LSN UTBAITLASUNNS
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a = a v a o a
WmiimEJ’WJ’Jﬂ’]WV]U‘iULUaEJ‘lmﬁW]Lu‘lﬂ;iﬂ

(biologic ~ DMARD; ~ bDMARD) %3981
Fuasevijadhiiuiuasunsdndulsals
230 vnladnouauesio csDMARD iileli
Tsranusamunuldeginiuiuazvzas
dosfumsinarede Jadeneinsallsad
JuwsevasgUlelsa PsA  laud 91uiude

¥
Y =

gnvaunand 5 9a3uly awsednunis
Manede nalden acute phase reactant
JEAUgININ nTede1nTsuanuende

o )
Tnglan1goen98s dactylitis

LUINNNIS3NE (Treatment guidance)

AUUZILLININTIAYY PSA Tag
EULAR 2015 lagjauiudiunsineiainis
foudundn lastuegiufiheiiionisu
Ju peripheral arthritis, enthesitis %30
spondylitis  agiarsanusuemutae
wensallsaiilifuaznisnevausivesen
Tngudawwimanmssnendu 4 ssez (fagy
1) swerdt 1 WJunis¥nwidae NSAD

& o a s A
LAZ/NIDRAYIALHYTDYALANILN LNDAR

(% a [ U 1%
91NSUINDNLEU FE8EH 2 LTUNITINWINIY

csDMARD #1750 taganizagnadslusied

a

19113 peripheral arthritis Alsinavaues

mo NSAID m3eiitladunisnensailsaluf
Fauddu Feuuzialfen Methotrexate
M) Wudusnmnldfiferiny ssesd 3
Junisidendnuisag csDMARD fafides

Qpenisildsunse add-on) nsaidu

peripheral  arthritis  #ilinavaussse

csDMARD #1650 M309¢4a0nti bDMARD
(+/- csDMARD) Algdnsunsaifitadunis
neNsalsAlUR d1nSunsdl enthesitis waz

spondylitis ~ Njuusslinauaueinanis

fnwnszevd 1 wuailild bDMARD viadl
bDMARD # EULAR 2015 wugiaziu
TNFi

Aoy v |

L‘ﬁu{;h WSN PNIUS18NHvewINAD

TNFi  3udenby IL-12/231 %58 IL-17i

° [

AMSUN15LY tsDMARD Husuzanlunsng

499U#D bDMARD ¥nlinavausssanis

a

Snwavidngsesi

bDMARD  §15u%3e tsDMARD
csDMARD)

4 Fadunissnwiene

(+/-
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EULAR 2015 RECOMMENDATIONS FOR THE
MANAGEMENT OF PSORIATIC ARTHRITIS*

Failure phase
go to phase lll

efficacy and/or
toxicity in phase Il

Predominant axial
disease or enthesitis

-
————
-

Start a biological agent —
usually a TNF-inhibitor, but
If this is contraindicated, an IL-

Achieve target***
No | <~ within 3.6 months

sed, in special cases% also a
tsDMARD (£csDMARD)

[
‘within 3-6 months

* Because of the variable nature of the disease, not all situations can be covered by this figure; therefore it is important to consult the

[prognostic factors: >5 active ; radiographic damage; elevated acute phase g ‘manifestations, especially
***The treatment target is clinical remission or, if remission is unlikely to be achievable, at least low disease activity; clinical remission Is the
‘absence of signs and s

ymptoms.
For patients with mmmmmmuummmmmmmammm
spinal involvement, active enthesitis and/or dactylitis
$4For peripheral arthritis and an response in whom

SUR 1 wwamans¥nu PsA 1es EULAR 2015
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ANUSULUININITSNYT PsA B9
GRAPPA 2015 aguisonsvediieidu 6

@

Tawiu (Fsgufl 2) nmsidenenlugtasusias
s189vmilens ngdniauvedlsa (disease
activity) Yademswennsallsadiliid Tsasau
wazmainteveseluusiasuis

1. Tawuu peripheral arthritis
UaNAINNSIY NSAD uagnseendfiesesn
nETiudy wualliisy csDMARD Tagay
W MTX, leflunomide 3@ sulfasalazine
Flafle ldwugi cyclosporin  tileaan
N3ANYIURELATNATIUALIE koL kuzl
% TNFi drnsunsalfitadeneinsailsald
Faudusn niensallinevduside
csDMARD waziilolinauauasio bDMARD
nugilfiuasy bDMARD  wiindud e
nalnipumsenenaln

2. ey axial disease d@uluig)
819890 uayaITeves AS  asalgUaelyl
MOUAUDIAD NSAID  SINAUNITSAYIAIY
MeAINUIUn wugtnld bDMARD  laun

TNFi, L7 wSe IL-12/23i Laifldaya

Useleaiannnssnennay csDMARD  Lay
PDE4i

3. lawu enthesitis 14 NSAID
Jududuwsnuliaslififeyaifeaduayun
A nsdlineuaues wugtnld bDMARD
lawn TNFi, IL-7i, IL-12/23i %39 PDE4i 4l
fieyauselovianmssnuwiaig csDMARD

4. Tawu  dactylitis wuguli
csDMARD 1 ususuusn nsdllaineuauss
wuzild bDMARD lawA TNFi, IL-12/23i
W30 PDE4i

5. TatuuseslsaRangs wuziiln
THemaneiidoudusuiuusn Tnaane
51870101510 mmquusa%’?uﬂmam
39UAU phototherapy %38 DMARD (MTX,
cyclosporine, acitretin, fumaric acid
esters) nsdllinouauoInurynly bDMARD
lewn TNFi, IL-12/23i , IL-7i #5® PDEA

6. Tmauseglsadu 19ldmem
LN %150 csDMARD (- cyclosporine,
leflunomide, MTX,  acitretin) #5384
bDMARD laun TNFi, IL-12/23i, IL-7i, %39

PDE4i
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Peripheral arthritis

Axial Disease

Enthesitis

Which domains are involved?

Dactylitis

[

I

fe—

}

}

I
I

DMARDs
(MTX,552,
LFN), TNFi
or PDE4I

v

Biologics

NSAIDsonly

TNFi, IL170

or
*IL12/23i

-

l NSAIDs

Biologics

B

(TNFi,
1112/23i,

Biologics
(TNFi,

1L12/23i,
IL17i)or

(TNFi,

v

1L12/23i

1L17i) or Switch

1L17i)or
PDE4I

Topical or
Procedural
or

Acitretin,
Fumaric acid
esters) or

Physiotherapy

Biologic
(TNFi, IL17i

PDE4i

"

Switch
Biologic
(TNFi,

[ Physiotherapyand NSAIDs  |«—

or
*1L12/231)

PDE4i

IL17i)or

DMARDs

s (CSA, LEF,
MTX,

Biologics
(TNFi,
1112/23i,

(TNF,
1L12/23i)

i

Switch

Acitretin)

Topicals as indicated

Biologic 1L17i) or

1L12/23i0r
1L17i)

®
g
5
£
8
3
2
2
g
£
8
=
=
&
:

(TNFi, PDE4I

1112/23i, ¥
Switch

Switch
Biologics (TNFi,

IL17i)or

PDE4i Biologics 1L12/23i, 1L17i)

(TNFi,
1L12/23i,
IL17i)or

or PDE4i

SUA 2 WaM9n153nw PsA 499 GRAPPA 2015

DMARDs, disease-modifying antirheumatic drugs; IL17iinterleukin-17 inhibitors;

IL12/23i, interleukin 12/23 inhibitors; LEF, leflunomide; MTX, methotrexate; NSAIDs,

non-steroidal

anti-inflammatory  drugs;

PDE4i, phosphodiesterase 4 inhibitor

(apremilast); SSZ, sulfasalazine; TNFi, tumor necrosis factor inhibitor

79 GRAPPA uaz EULAR léeen
WUIN9NSSAYILsA PsA wiauiulul w.a.
2558 Ingvisaesnguliauiiuniunis
AaendeyadausEdnen1anIsunng s

dosnguilAminuadaigndsiuaziinliy

WANAIAY (IS99 5)

n1sauainenlsnsau (comorbidities)
157 PsA  fianudunustaLauniu

nsinlsasufwiolUll NgNeINITuAIUe

3n (Fruawms nmhedugdu luiuluden
a9 warAuiulaings) vaonidenunsuds
uagfus (atherosclerosis)  Tspauwala
Aaun@ drldlngidniau nszgnngy dum
Sniau enmsgoumdeuazanEnds aae
NnUnanINLaEAUNTNTInTidas Fady
Avreeraiinnudndudeddisunisoualag
wndana1vividnueniniloaineies-
undlsadenazgunfady wazunndlsa

il wielvinsquasaumulay ATy
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meedl 5 asUilisudisuuuinisnisinuilsn PsA Tng EULAR 2015 waz GRAPPA

2015

99AUTENOUYDINTTUNS

Usznaumeunmduwasiiae

remission 38 minimal disease activity

AUUALLINIG UNVEENS Rheumatologists kag Dermatologists
N o a N a s M 9 N o ' e .
Wl dningeansguamilaly | fdadauunnd dermatologists
UNVETINAILY 171171 EULAR
nann1ssnwiall wuzd T2T el manesag wugth T2T

usiliilaszudmedaiau

= =2

farnuzidrlrunndadanalsasay

(comorbidities) vaa5Ue

Tn15NUNMIUAIVIFYLAYITRINU
ANNYNVYBY  comorbidities A
o I3 o

FJulunisnsiananseanag sy

il

flag19o19dImana comorbidities

Peripheral arthritis
* csDMARD naive

* csDMARD failure

* bDMARD failure

csDMARD (MTX; preferred)

-Adverse prognosis: TNFi preferred;
IL-12/23i or IL-17i if TNFi contraindi-
cated; PDE4i if bDMARD contraindi-
cated

-No adverse prognosis: other csDMARD
or combination csDMARD

Switch bDMARD or PDE4i

csDMARD (MTX, LFN, SSZ)
Poor prognosis: TNFi
TNFi, IL-12/23i, IL-17i or PDE4i

Switch bDMARD

¢ NSAID naive
* NSAID failure

* bDMARD failure

NSAID

TNFi preferred

IL-12/23i or IL-17i if TNFi contraindicated
Switch bDMARD

NSAID
TNFi, IL-12/23i or IL-17i

Switch bDMARD

Enthesitis
* NSAID naive
* NSAID failure

* bDMARD failure

NSAID

TNFi preferred

IL-12/23i or IL-17i if TNFi contraindicated
PDE4i if bDMARD contraindicated
Switch bDMARD or PDE4i

NSAID
TNFi, IL-12/23i, IL17i or PDE4i

Switch bDMARD or PDE4i

Age T2T, treat to target; bDMARD, biologic DMARD; csDMARD, conventional synthetic DMARD;
DMARD, disease modifying antirheumatic drug; EULAR, European League Against Rheumatism;

GRAPPA, Group for Research and Assessment of Psoriasis and psoriatic arthritis; I1L-12/23j,
interleukin 12/23 inhibitor, IL-17i, interleukin 17 inhibitor; LFN, leflunomide; MTX, methotrexate;
PDE4i, phosphodiesterase inhibitor; SSZ, sulfasalazine; TNFi, tumor necrosis factor inhibitor
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GRAPPA 2015 namslsasaud
anafinasomsdenldounaziin endildsu
mssusemeileuslildduesnulsasau
loun sulfasalazine  d1%5U ulcerative
colitis ag Crohn’s disease, Infliximab
uag adalimumab d115U ulcerative coli-
tis wag Crohn’s disease, golimumab
d1913U ulcerative colitis wag certolizu-
mab pegol @1iuU Crohn’s disease @7u
nsdllsAsan uveitis  wuziilwldena
Wesewa Inflixkimab %38 adalimumab
yonanilsaauduinliunmddedliaing
sedinseTaduivmemnlden Taun

-5l NSAD  TugUaelsaala
Tspsiunazlsale

- mildeaivseualugiag
15A%319 LU NFUBINITIUATUBEN
NsEANNIY

- MslY MTX %38 leflunomide Tu
Tsndu Tsaln Andeladady

- 05l cyclosporine  Tulsala
msnanidesitesidudosinnulngde

- msld TNF TugUaelsariala
Tsauzide Andolaasusniaud (aas

naniaesrsesnludesinmulnada)

A15SNEYILUUAILAN (Conventional
treatments) d1%5ulsa PsA
1. NSAID

fU8 PsA  flo1nnsienlaizuuss
denlden NSAID eg1adeala nan1s@nel
WU31 NSAID ~ 18ane1n15UIndauazee
vanld waldanunsadsuuainisniu
lsansesranni1siinsesinnseuinatsde
(erosions) 14"

2. nglanashnoen

Tfeuldsnen PsA ilesanerad
AT TR AR e T T K E OV AT SRTATTEAe
wazdnu1lilAn pustular  psoriasis L6l
uenanihifivdngudesyindiusemad
voanslinaioseslulsn PsA”

3. Methotrexate (MTX)

aaﬂqw‘éﬁugﬂmiﬁumwﬁ DNA,
RNA way thymidylates Inedudfaoula
dihydrofolate reductase l95sun155U504
910 US FDA  Tld5nwlsailuasiiinku

o

seauTuLTe wliiveyateslunisinuilse

o

(20-22) a va o o .
PsA” " usilunvUfuRdndaadldidu first-

) =

line csDMARD w3eldsaufuenau’” i
Fosrinsoso1n1sthafeuy nalunsean
fusniau Tnglamzgiefiiangluiunen
AUAINNGUBINITIUATUBANLAZLDAND
goad

4. Leflumomide

pongusdufinisdaasizi
pyrimidine é’uéﬂmsmzé’juuazmmﬁu
uuvedindenviaulngeyt (T cel)

1A5UN155UT991n EMA  dususnuilse
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PsA Tgnaniuanistouariiu™>" Tngldh
ewdesuiu MTX>

5. Sulfasalazine

namsshwaairiunalnduds 5-
lipoxygenase  pathway  #%a18n19
Anunidenansliifiuindisanainistely
Tsn PsA” ™ uatliisinasnuwniiu psoriasis

6. Cyclosporine

1a5un1ssusesann US FDA Twld
fnunlsailuaziiniusedusunss Lay
a1u1saano1n1sesntaulaannnanns
Anw398°? waldesenennistnaies
299813 UJURBIlASUN1TRTIIRANIUANT
Meuvestanazausulafinedslnddn

Fevilimnudenltetanas

A33NEIAWE1TININ (Biologics) wazen
Fuanezijadiviuasunisdiulse
(tsDMARD) gwiulsa PsA

1. 87ngu TNFi

Tudegduifungueniilinans
$nwn PsA Lapgnausgansnings wazilu
1NGULINAUFIAULIMNANITNITINY PsA
I¥egnsdniau sreengnasuds TNF Ténad
faonsiuuazde szaenisiatedeold
ogedaau srtavun 5 wila ldun

etanercept, infliximab, adalimu-mab,
golimumab iag certolizumab
1.1 Etanercept

g Lu soluble p75 TNF-alpha

receptor fusion protein lA5UNS5USS
Tae US FDA d@1%15U PsA aausit) w.a. 2545
Jagturueefiwugilildde 50 un. 2a

[

TAmiTaduanriazads anonisiu 4o
dniEuazrrasn1syinaetelnen nsadle
ageiideddn”” snnnan1sAnwIve
PRESTA WiloiUSsuiiisugnunnannsgiuiiu
3um 50 un. Saldimdiduavias 2 ase
ag1andsazanainisiulduinninedsd
Soddnlugas 12 dansiusn ndaanndulsl
uanshaiiu””

1.2 Infliximab

gdu chimeric (mouse/human)
anti TNF-alpha antibody lasun135uses
TaE US FDA dwsu PsA dausd w.a. 2548
Nam3ANYITY IMPACT . way IMPACT2™
lgvuim 5 un/nn. AN 1aenlaonn1ae19

1 [

1 9 o dUansinsn (0) U7 2, 6 uae
sesenn 8 §Unvi Frvane1nisitu 4o
nlavLazvEasni1sinatetelangadl
WodnAry wazlungu MTX-naive n15lden
infliximab 5 1n./An. AIUANY MTX 15
un/dunnit linan1smeauauesnni1 MTX
Fuien uiirnathadeannndn””

1.3 Adalimumab

gwu Human monoclonal anti
TNF-alpha antibody lasunissusesing
USFDA  dwdu PsA  sausd® n.a. 2548
UJagUuenludludszsinalne wanas

= a o 8 9 a P
A3y ADEPT Y Wuum 40 un. anld
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Aantdann 2 dUanit YawaneInisiu o

dnLaULALYEasNISYinatedale agnadl

WodAey n151¥ARY csDMARD 0

nansSninnenie:”

1.4 Golimumab

g WU Human monoclonal anti
TNF-alpha antibody l@5unissuseslay
US FDA d 115U PsA ausid .. 2552 wa
msAnu3de GO-REVEALY Tdaunn 50
un. 38 100 un. AalaRvtdnn 4 e
Fr8an01N15RU Tesnidaukazyzaanis
anevelaeegneditudney

1.5 Certolizumab

gy Pegylated Fab fragment
Y84 humanized monoclonal anti TNF-
alpha antibody 1asun1ssuseslay  US

LY

FDA d1915U PsA dausid w.a. 2556 gty
g1lufdludsyinalvne nan1sAnulide
RAPID-PsA " 1daum 200 un. SnldRams
N 2 dUAivse 400 un. Aaldiavtdn 4
FUanii  Yreane1nsiu wazdesniauls

1 o

pg1sldedfy  dmSunanutzasnis
Manetatvodnialunisusziliuna

2. 9Nqu IL-12/23i

IL-23 fiasdAgdniusnseinw
IL-17 secreting Th17 cells Fadunumlu
YUIUNIILAALIA psoriasis N13aA 1L-23

nszaulidninaassfiniu psoriasis 16 1

q

o
[

d e‘QJ = o U
Noongnddud IL-23 Fadudmunsdniu

FnwlsA psoriasis Wag PsA

2.1 Ustekinumab
IL-12/23 monoclonal

FDA

v anti
antibody  lasun1ssuseslag US

ANNSU PsA  AakAU W.A. 2556 WanIg

o au @) @3)
ANw1I8 PSUMMIT I and PSUMMIT I

Tdvuimen 45 un. 38 90 un. alaRmi
a dUnsiusn dUAYN 4 wazsanienn 12

@

FUnnii Breanensiiu Tedniau dactylitis
uay enthesitis laiognsiltiadAty

2.2 Guselkumab

vJu human anti-IL-23 monoclo-
nal antibody wislasunissusesing US
FDA dwduilu psoriasis wiulud w.a,
2560 91n91UAn®1I9Y VOYAGE 1 Uag
VOYAGE 2 lnglinnsnevauas PASI 90 7
16 dUavi aedisSouay 73 uay 70
AIUAIAU dnSusudAnuiidedinsulsa
PsA nan1sAnuyLWa 2A wuingieanaInis
fiu Fodniau dactylitis wa enthesitis 1
7' quzidegsgnineduiunisidoma 3
9 DISCOVER-1 d1v¥ungu DMARD-R
waz DISCOVER-2 d1iu biologic- naive

2.3 Tildrakizumab

\WJu humanized  anti IL-23p19
monoclonal antibody 1nN15ANENITY

reSURFACE1 way reSURFACE2 wu31an

N .. v va(45) &
BINT1TIHNU psoriasis iﬁﬂ VUSUBYTTIN

Y

A

A15NRNSU89 US FDA d1usulesnunil
psoriasis @115UNTITHAIUIBUNDTNEY PSA

ag/lunsideia 2
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2.4 Risankizumab

Wu humanized anti IL-23p19
monoclonal antibody n1sAnw3deLna 3
ultiMMa-1, ultiMMa-2  wag IMMvent
wuinane ity psoriasis 17 oejszaring
FOMSANUNWITIBUITY A1NTUNITHAIUIEN
dmsu PsA aglun1siduina 2

3. 87ngu IL-17i

IL-17 WJu proinflammatory
cytokine  fiddaluunuimnisiialaa
psoriasis KAz PsA wagnudT IL-17A NSeAU
\wad osteoclast MliAnN1vaensEaNn
Lardevaiindadniauain PsA vaiiten
3 waflpeengndsude 117 ldud
Secukinumab, Brodalumab wag Ixekizu-
mab

3.1 Secukinumab

o JU Human  anti IL-17A
monoclonal antibody lasun1ssusedlaey
US FDA dm3u PsA sausid w.a. 2559 ua

46,47) o
Tgvunnen

n13AnyAdy FUTURE-2
150 un. 38 300 un. Aalaravden
dUa (1-4 dUan9iusn) uaesianenn 4
davivdsandUaiil 4 TUuds drean
91n3iu Tedniau dactylitis wag
enthesitis laag1aiidudAey
3.2 Brodalumab
IL-17A

g6y Human anti

LY

receptor monoclonal antibody Ua9Uu

lasunissusedtae US  FDA  @1usu

windulul w.d. 2560 211

(48)

psoriasis
NAN15398 AMAGINE 2 way AMAGINE 3
melddnieuddudoseniiiunudss
994 depression Wag suicidal N19UIENLA
Augnnsiauitesmdmunsnudedin
NKATINLABIAINGT?

3.3 Ixekizumab

gwJu Humanized anti IL-17A
monoclonal antibody lasun1ssusedlag
US FDA dwsu PsA Tud w.e. 2560 Uagdu
prldfiludsyinalve nan1sfnwiide
SPIRIT-P1*” war SPIRIT-P2"” wunnen 80
un. Aalarmidann 2 davi visewn 4
FUA% (991030 160 1N, VIAEUAL)
Fruananisiu esniau  dactylitis way

(%

enthesitis lapgaiitudfy

4. 91ngu PDE4i

81 apremilast dn.u tsDMARD
yi3ondu small molecule poNgVEEUSs
phosphodiesterase 4 i cyclicAMP %7¢
muanvuIunsdnaulusene  enlasu
nssusedlag US FDA dmsu PsA Tudl
w.e. 2557 Jagtuenlufilulssmalve wa

51-53) °
bUTUN

AsANYIITY PALACE 1-3'
gy uUsTIL 20-30 Un. Suas 2 Asq
(FUaviusnUSurne musLuziiioan
91N15U19AYIVBITEUUNLAUDINNT) B8
anonsiuuazdesniauldegadived ey
eniiinationste spondylitis

5. 87ngu JAKi
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s o

g1 Tofacitinb ~ @angnsdud
JAK1/3 (JAK 2 18nties) e1lasunissuses
Tay US FDA @iy PsA Tudl w.a. 2560
HAN13ANYIIdY OPAL Broaden lungu
DMARD-R™” uaz OPAL Beyond ngu
TNFR™ auimenfulsemu 5 un. Suas
2 A M’%EJEHEULLUU extended release 11
me Suazads Snaanternsiu Yesniau
dactylitis uag enthesitis 19

6. 81ngu CTLA4-Ig

#1 abatacept \Ju recombinant
human fusion protein 989 CTLA-4 4
U IgFc  region  sengdlagludufu
CD80/86 UUNIUB4 antigen presenting
cells \umsdudfililuduiu cD28 vee T
cell Fafmaidumssudamansedu T cell
1iilasun1ssuseding US FDA g3y PsA
Tul e 2560 wan1sAnwIdewa 3°°
WUINANeININsTeonaulad  ualinase

WU psoriasis ABUTNUOY

Winangvasgannideaglun1sidens
as @
AauN (future drug development)

1. Nerve growth factor (NGF)

17 £

nuseaugaiuludiledeanny iy PsA

o w ' |

TUSAU NGF danudAman1sagsantad

v Ry
o o

activated T cell aadun15gude NGF 39
I A ° Y Y
Wusthnunenurauladinsuniswaluien
psoriasis Way PsA

2. mTOR signalling pathway

losandnunizlsn psoriasis Lag PsA Wy
WNa1n uncontrolled proliferation  ¥84
wadimdeuazideyde Jafinswaun
Imaqam?ﬁﬂﬁma antiproliferative effect
3. Angiogenesis 9N NUTEHU

o

VEGF-A  ifisduiiianduarluidonvos
HUAY psoriasis WAYARTEAUAIMEINITINY
wardisreuiUaeiiennis psoriasis Avu
waaldisueninyugsaiiee1fy VEGF i

Tadudhmunefuiaula

Tsa s fulsadesnauiiosad
wusaufuernisiuimdsdniay Jen1s
wansnatgsruuaziniilsasiulanane
0819 1sadunlugnnignnnaninuas

Azwnsngauls vnUaseialinsalasy

[
(Y '

AMISNY NN EN NSSNYIAITISUALS

[ 1

N1531998981957AL5IAILAYINTUAY

'
1 a

nauNAzinIsMaI8Ue N15LE0NN1TINYI
dmfugUisurazsealsamidsfamaieniu
leun e1msvesszuufimdssniauet sedu
ANUgULse Yadenensallsa 1sasiuves
dUqe wagn1siinfsenvesdUielunsiay
anuneUaTIesaen Tnedidmane
Tunsinwfiemuaulsaliasunioadi
ffoelsaiinssniavegluszdudn Josdu
LAZTZADNITYINAEUDIDTBITAN 9 LA
wanidesnnzunsndouninlsandeainnis
$nwn waziieliguaenduuniaanindin

PalnAAEIN1IEUNR LS
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Practical Strategies for Improving the

Management of Fibromyalgia
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USumsenliulsald

2. n3514 Doppler ultrasound Tu
AsUsziiu subclinical synovitis Aiflkase
nshatensegndesvere1 lauisdenia
lsAnisy

Tuszarirnmunulsald (asaalsl

nudnuauzdesniay uazilAnisdnauluy
Weoaunid) wudndalinsviatensegnde
96196 0Ld99 11nTn172 subclinical
synovitis  waruiinagldendsunisaniiu

lsragedeiiies gUlenguilaziilonialsa

a

AsulauinnInguiliinig subclinical
synovitism yenndudmuinminuiuan
n3¥nEIfsINguaIsTinan §Uaed
1% subclinical synovitis aziilanialsa

o a Y @ 1 (8)
Asulasinan




98 | 13anslsAtouar ATy

3. Msasrasenauludon wie
cytokines wienennsainisnevaueionts
$Aw MIBLEDNTENITSNN

Jaqdudalyaiuisaldszdvu
cytokines Tuiden 1@ tumor  necrotic
factor (TNF), interleukin-6 (IL-6) %58
interferon  (IFN) - lglunisideneingu
#1590l radumnsigneSilaves
Tsawaznisaniulsafivainuans viali
@ﬂ’aadau‘wwjmmwumimmﬁjﬁmﬁuiu
Usinaunnlugaeiilsaiisu

RETRO study’ wuimasuSuanen
Usumsaiiulse Miliguresesas 39 4
p1mslsaiisu lnednsAnsugegalungu
fingaen (Fevay 59) TawiadinisAnwans
Sniausng 4 luden Tudledeuasiboriy
Ypu1ne 130 vila wagwundlszaulusau
fdedostunissniau 12 viafinudesly
funedlvg FsUszneudie CRP, IL-6,
serum amyloid A, epidermal growth
factor, wvascular endothelial growth
factor, vascular cell adhesion molecule,
matrix metalloproteinase 1/3, TNF
receptor 1, human cartilage glycopro-
teins 39, lepton Wag resistin duiieiiun
Tasresildunruuusiudvaniuzves
anti-CCP) 7l

autoantibodies (RF uay

\38n31 molecular biomarker  disease
activity (MBDA) ansnsauseliiuminuides

994L5ANLSU MadanvuIne1USUNISANLIY

Tselugftheiiegluszozlsaasuld Tagwuin
Q{Jwﬁmnwu moderate to high MBDA
score 51U anti-CCP Wuuan flenalsa
Ansunasannisinuiasfissesay 76.4
Wieudufesay 13 Tunguiaofid low
MBDA score $auffu anti-CCP fuau™”

4. NMINTIVANTONLAULAZTLAVD
wadsniauludeude suiu single cell
1n8n1501529 small  conditional ~ RNA
(scRNA) wae transcriptome tiofnn1unIs
MOUAUDIADNITINYIAIBEIUARTYUA LT
fibroblast  (CD34-

fibroblast

THY1+)
(THY1

synovial
TagLany sublining
high+)  finugstuludesniauguiness
lngtanieszerlsniniu vislunqy
ng1nT0IlsATULTS (HLADR+  THY1+
cp3a)"” umiflesanlunediniinvesdsa
finsaufinturensadaunaisvia
SAUAUAIY L% monocytes, T
lymphocyte, B lymphocyte NTUATIEN
nasunuldinaila flow cytometry %30
mass cytometry  yinl#ilAsIEAIY
unnsnsesszerlanlulineusassneldfty

wenantumsWasuuUauuy
epigenetic Fafunumdrdalunisiinlse
WUU genetic polymorphisms €aLang1g
Aulutgaavatsvin lagianiy DNA
methylation fiwuanninlu erosive RA
wilu CD14+ monocytes, CD4+ T cells,

Way CD19+ B cells




Tunmsaumssnewuugada &3

Wunsdanguitieniunensallsn uag

AUTULTS LTBUFUANUNTNIUIVDINTS

Snwn wazsiaUsediulanialunisanenunn

AUedszeglsnasy unnduieidien

wilneninwviagadn (targeted therapy)

TuUsusiassne
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Novel Imaging and Emerging

Treatments in Osteoporosis
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Novel imaging in Osteoporosis
A15UTELIUAINULAEIABNTLAN

nszaniniludsdrdny TunisiansanBudu

Y

aa

n1sIldenasInyilsAnseAnNgy A1g
Uszifluanudeddunisndinende Useia
N1901579319N18 LLagm%qﬁagmmuma 9
LU Fracture-Risk-Assessment Tool (FRAX)
Prghueanudsamsiianszgain a3
mmmaﬂsx@ﬂﬁ’wm‘%aa DXA 1Jufu us
NnuUdAILIANIEANITEIeg1aFe1819ly
A10150UIUDNDY  bone  strength uay
fragility 18 emun tnstiidasedud
\Aededdn 19y bone-macrogeometry,
bone microarchitecture, bone minerali-
micro-

bone turnover, uag

(1)

zation,

damage  \Jufu Yadednenudu

vaa o v ~

AMANURNANAYUDINTEANTIAEAUNIUNTS

9 v Y

a £y = a !

WIANIEYNYN UID L8N bone quality(Z)
TunmseddnnuinguiediAnnszgninain
TsAnszgnwgusuiumis ndunsaanuiien
wanszgneglusedu  osteopenia #30
sefuUnA N1ImIInnansEgniLLATes
DXA

o

3988% 60-80

189UsLlU bone strength L4
winiu® wansimnunmg
Fladelsanszgnniulagenfen1ngiauiag
nszgnsIELATed DXA Iflssediafieraslsl
aunsadfadelsaldlunguiiioduiunis
Fafmnudesdonisiinnsegniin 13
%333 bone microarchitecture Wag bone

remodeling aztAinAIuLLug 1 Tun s

Usziilu bone  strength LazaUAsIne
mMsiAnnszgnin - Ssuwndansnsansaale
nnnsdndudonszgnidensiu  ileg
histomorphometry ULagAII micro-
computed tomography ‘T}uuniz@ﬂ Fadu
3®n15  invasive  dnldlunisfnwnide
1NNl UR

Tudagtu whneiauaziedosile
ma%’a%umamﬁmgﬂﬁwuwﬁutﬁaﬁhsﬂ,‘ums
Uszifiunazsiiurgadiuidenisiia
nszqniin wiiloiTeuifioudu DXA s
Fanaduaiesilonnsg i wuinedesdloqu
Tmsidudafisnangs madhisennnd uay
nsnmIueinsndufesduiased fady
AafsfiansuInIsideniaioailondng
wingaslugisusiazsng

wmalnisnislndagniaun
thanldaiugiunisngas DXA  Heiiiy
ANvaInsaluniueAAseRenTs
\AANTEANIAN A9 trabecular bone score

(TBS)

Trabecular Bone Score (TBS)

1539 TBS Wuwmalla non-
invasive  19Us¢Llu bone  microarchi-
tecture YU IUIYAINULFYINITLAN

nseansinle e ludududadedeaniaradn

Y

way DXA BMD"™

TBS A9 N15M gray-level texture

NN 2 48 sedndeududunisin
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Yszliuaunainuany  (variation) ¥89

mm‘mm‘ummazLﬁamaa‘ﬁuﬁwaﬁmqh
A (texture) Aluudnafnealndifosiu
A 28R ieUszdiu  micro-
architecture ¥84ATNININNITATIAINUIA
nszgniieiaies DxA” (Ui 1) TBS
software ATIERAUUU gray-scale texture
UBININ anteroposterior lumbar spine-
DXA 21nA15M579 DXA BMD datdunis
Usgllluluy  indirect micro-architecture
U84 trabecular bonew

U990 commercial TBS software

(TBS insight, Med-Imaps, France) asu

Bone Mineral Density images

lllustration of a good
microarchitecture

NM155U584N5I9NAMENTINNITOISUAY

gUssinmansgawsnIuad Tud a.a. 2012

TBS  ¥INU18A21ULEEINISLAR
ASTANIN
Y
Lumbar spine TBS WYy inde-

pendent predictor Funeanudenis
Aansegnin Y luiwangeTonun
UsgdFoULanAYIY NaNFIUNITANY
%ﬂ’ﬂmuﬁmﬂﬁagﬂuwﬁmmqLLazLLU‘UiU
Hramth wuhmnuidssienisiiansegniin
astulufaedien TBS o Tnosedy
mmﬁuﬁuﬁ‘ﬁumilﬁmﬂﬁxaﬂﬁﬂéﬁy’qLwi odd

ratios (OR)1.4—3.8(1)

TBS Images and associated reference curves

J

TBS L1-L4: 1.460

TBS L1-L4

[llustration of a poor
microarchitecture

TBS L1-L4

JUN 1 wanandnniseas TBS, bone texture mnuunnsinsiuluguaenien LS BMD

iAW TBS = trabecular bone score; BMD = bone mineral density; L1 = lumbar

vertebrae 1; L4 = lumbar vertebrae 4 (9@u1/av97n Hans D, Stenova E, Lamy O)m
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nsAnsAeatu T8S  wuuly
Franthawalve?l Manitoba Tuawandele
punUszsndousty 50 D3uly $1uau
29,407 578 WU lumbar  spine-TBS
Wurenisiiansganinlusuianla
WUREIAUNITNTINIANTEYNTUNRIAIU
lumbar LLazmﬂiﬁi’fﬁd lumbar spine-TBS
wa lumbar spine-BMD @a3A133ufuY28
Lﬁummgﬂé}'aﬂumw‘hmamﬂﬂﬁﬂmﬂ%’
Wiesrnfien usin adjusted sedlaseides
neadfinuds” nsAnwnuuinsie
afuuvEIAlug @3Udn TBS anunsaviuneg
arundsstensiinnsegniinituiu®

lagasy TBS finuduiusiu
vertebral, hip Wag major osteoporotic
fracture risk Tunejeiomunuszanmou diu
Tumaveiifiorgunnnd 50 I wuin TBS &
AUFUNUSAU hip ey major  osteo-
porotic fracture risk Tnge1 TBS 7l
FufusfunsiiuauynuazgUinisainig
\ianseaniinainnszgnniy laenn  SD
203A1 TBS Tirnad iuanudeasenisiia
vertebral, hip W global fragility fracture
Sovaz 20-50 Tumeangionuausyifou
waziinaudssianisiia hip uagmajor
osteo-porotic fracture Iumaqamq%&ax
30-40"

314 78S lumnenadn"™®

1. 1 TBS #ifnldaniedes DXA
unlulgsauiu FRAX BMD

score  bae

a13130AUI FRAX score Way TBS 411
Sheffield FRAX calculation tool website
(https://www.shef.ac.uk/FRAX/tool.jsp)
Tanananuumn FRAX adjusted for TBS
(5U7 2) Freviursaudsssienisiie
nszgnvinuaztfuuuImislunisfiansanisy
g1¥nwn T8S  Aaldundudaiauiiio e
AeliiansnsalulddnaulaBunissnw
wazldfiinausieunsgiufisoniuniueu
ToyanNUTEEHanlarivuaal TBS 13

4
3 e TBS =

28

1.350 = normal, TBS
3¥%1919 1.350 -1.200 = partially
degraded ey TBS < 1.200 = degraded
architecture

2. TBS HuUsziiiunuidssns
Annszgnitnléfduludseainsuisngalsn
i fihelsaumniusied 2 (Joyatawns
wendeTonunUszsnion) fuaenduild
mnudeBaronsiianssgnitn wiinilnge

wuAnnanseangs vinlrusziiulaaiany

'
o

LAe9in11A59z T unnUSEIUA2E FRAX

JauafnugInuNIshy TBS  Tu

4y
u
¥

=

tool
dUrenguinudtaiunsainungainudes

- o v 2910) . o o
nsfiansegndinle  naudesdu 9 9
TBS Freviungaudss taunngugUie
exogenous W%@ endogenous

excess

glucocorticoid exposure
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Calculation Tool

Please answer the questions below to calculate the ten year probability of fracture with BMD

Country: Thatland Harma/ID

Questionnaire: 10, Secondary ostaoporosis

BMI: 22.9
The ten year probability of fracture (%)

3, Waight (kg)

1. Halght (cm) Major osteoporotic

Hip Fracture

eumatod 1T YOU have a TBS value, click

Adjust with
here: -

FRAX adjusted for TBS
'WHO FRAX web site. What is TBS? Calculation Tool References TBS web site

Calculation tool

Country: Thailand Please enter the Trabecular Bone Score 1o compule the fen
‘year probablity of fracture adjusted for TBS

Name/ID:
DXA device manufacturer: Gt-lunsr

Age: 68

Sex: Femgle Lumbar Spine TBS: 1180

BMI (kgim'): 29

Attention: TBS values are accurate only for patients (women

‘and men) with a BMI in the range [15 - 37 kg/m’]

The 10 year probability of fracture (%) °
Adjusted for TBS

Major Osteoporotic Fracture: 9.7
Hip Fracture: 3.0

00000109

Ecian weh macure ra sasesses
snce 2011 15,2915

g‘i.l‘ﬁ 2 u#@n3 FRAX v 4.0 adjusted for TBS. mwé’haqnmuamﬁm adjusted with TBS,

NNV GNATHAAING 10 year probability of fracture adjusted TBS. BMD, bone

mineral density; BMI, body mass index; TBS, trabecular bone score.

3. lulg TBS Tunsinmunaanis

SnwilsanseQaniuaieeIngy anti-

resorptive  LAgLaw1geInNgy bisphos-

" A ; y
phonate ~  LHas91nn1siUAsuLUastey

wazleeni least significant change @y

v a o

dayaludagtuiidndndcdduuzilinga

fnma TBS A18MaIN133n®I918 bisphos-

phonate  uAdm5UEINgY anabolic Wy

I v

anti-resorptive  vilalval Asdossedoya

= 9

WAy wazdelufideyataaudiniunis

M579RANN TBS Tunsmndasulisnuise

o (11
g1INYINTEANNIU

Y_ o

J931NAVDY TBS

- daunsalalunisussdiulu
FUaefisl BMI 103015 kg/m” 38 1nn
37 kg/m”

- Yadudueiesta DXA osan
MsAamA TBS 11910 DXA fatiu Jade
fiflnasio DXA avdsnarionn TBS #y 1y
M5#s mode  weaLA3Rs Unwadatnuia
nszgn Anumuveuiiaiieseu inTesiild

@

3o WWudu  win1si excess calcification

(osteophyte) 39 degenerative changes
LdfidvnSnanonisia TBS Feiudonds

LANANAUAISTIAN BMD
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Finite element analysis (FEA) 7

Finite element (FE) method 1{Ju
wAlla non-invasive  1unnsuseiiiuna
maaLmﬂiw‘hmﬂms;luaﬂﬁﬁﬁiaﬂis@mmz
79 warldlusunsudsziduan stiffness,
strength, internal strain L8y stresses U993
nspgn FEA  sesuuldfuaiums
Iaanssuenans tneldgran1sAiuan
strength 999 complex structure Ae/lel
wsenszinaeuen Tl .. 1970 15U
danld@nuiifeafunsegn 4o uaz
implant design wagziulglunisdne in

vivo tagi1 FEAT9AU CT  scans wiie

Uselllu bone strength 989 hip, spine
ey distal radius
Tud a.a.

Society of Clinical Densitometry ¢

2015  International
nanfen1sUseliy bone  strength Tagldy
FEA Fsanunsaldlunisvunernudssie
nsianszgnintungaienuausedineu
LAY

wé’ﬂmsﬁugmmm FEA fe n1sin
mw%ungnﬁau% uudslfutudaudn
waUAldLSINTEYIIINAEUBNADIng
tu warldlusunsulunsinseiuseidiu

stress %38 failure VoeingUL (g‘dﬁ 3)

Tetrahedral Mesh
Outer Mask

Prescribed Displacement

P

A,
qQ
Voxels Included in Element

Output Parameters

« Stiffness
* Yield load
* Work to yield
FE Solver
(CALCULIX)
Yield Load

Boundary Conditions

Stiffness

Reaction Force

Displacement

=1

sUn
Y

nszgndundaiidonuingie amazguindududiudn (tetrahedral

o

mechanical properties 3¥)NATUIUINN VO

3 Quatitative CT vertebral spine with finite element model nMWUULBLERN

mesh) A"

lume BMD ¥84u6iaz volume pixel (voxels)

Mnun external force LAUNIIATUIAT parameters #1989 (FALUAI9IA Campbell

GM. Gluer cO™?
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n1514 FEA Tunneadiin

Tud a.f. 2015 International
Society for Clinical Densitometry (ISCD)
Tanuziuuniesnsly FEA w99 Hip uag
vertebral body™” el

1. FEA 984 spine  U4U8NHY
vertebral strength lag FEA ¥09 hip U4
uandla femoral strength

2. Vertebral strength #iuszifiu
911 QCT-based FEA a@3130vinu1enIsiia
nsgandundainlaluinangaiovun
Uszdifou

3. Vertebral strength #iUseiiu
970 QCT-based FEA BULABNAU spine
DXA lun1sihuignisiinnsegndundanin
Talunavy

4. Femoral strength 7iuszifiu
970 QCT-based FEA ilgulAssdu  hip
DXA Tumsvhuwenisiiansegnaglnniinluy

WARQTIEnUAUITE TR ULAZINAT Y

5. FEA  ldawnsaldlunng
AadelsanszgnnIunINAIIINAAIUYeS
WHO T- score lasanldisnisinauay
B3 eglsinnu Kopperdahl wag
Az e strength threshold iy
\fiesitu areal BMD T score (m131991 1)
wazAn trabecular volumetric BMD 120
mg/cm’ wag 80 me/cm’ dmU osteo-
porosis kay osteopenia AUAINU

6. @mnsald vertebral  #3e
fernoral  strength 7iUszLiuain QCT-
based FEA Tunisinaulauendnuilsa
ns¥aAnNIUAIL validated threshold lng
Fasanswuiledeidssneeadn

7. @wmnsald vertebral  #3e

fernoral  strength  7iUsziiuain QCT-
based FEA Tums@amunisidsuuuas
VBINTEANAINBIY NI0N18NITNYILTA
nszannIy lagnudn ndan1ssnyl FEA

Wasuwlaunnin areal BMD

M15749fi 1 Thresholds for Fragile Bone Strength and Low Bone Strength (gauUav97n

Kopperdah! DL Ammms(m

4500

Vertebral strength (N)

6500 6000 8500

3000

Femoral strength (N)

3500 4000 5000

a Osteoporosis by BMD classification

b Low bone mass (or osteopenia) by BMD classification
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Advances in imaging approaches to
fracture risk evaluationm’lé’m

#a9u imaging gnitmLITuvaTe
%ila Wungu non central DXA devices 1%
iileviungAudBsionisiinnsegnitn
TagagUlunsnai 2

1. Quantitative computed
tomography (QCT)  a1usaasialaely
\A383 conventional CT imaging 33U
A5l calibration

phantoms Loy

software  fianunsausziliu volumetric
BMD (mineral mass per image voxel
volume, gm/cmz) ANLNUINTID A
lumbar spine e proximal femur N9
n979 QCT ‘Lﬁsﬁmﬂa whole-bone structure
uay bone shape laa  a1usanenuseidiy
cortical iU

volumetric BMD  Tudu

trabeculaelsl  dwungUleniinsegniin
LLaxlzﬂﬁﬂizQﬂﬁﬂ Us21iY cortical bone
thickness Laza@1311509m whole bone

mechanical properties n1901599 QCT

a19aUseiiiy mineral content B4
nszgnldldufoandufu DXA  udted
wilendn Ae ielfedindssusiind
Fosnsasaailaisuniunista Faduieds
sumulun1snsia DXA wWu odelufuly
AUDIU A1z degenerative change 983

[ [ [

v v Y I3 =}
ﬂﬁ%ﬁ@ﬂﬁu a9 L Junu ‘UU’]WG]’JQ‘U’JEJL@HM?@

Tngiuluiinasionl BMD A11na1nLATaY

DXA waliflnasia QCT way QCT a@1unsa

wenia trabecular bone adediaaulags
Han13nTIRAN NN TR ULUR A EN s
N135NY7 AN DXA

ns3tadelsanszgnniuain QCT

14 A1 femoral neck wag total hip
T-scores fisualléian 20 projections Va4
QCT ifieuiAeaiiu DXA T-scores Alddmu
Fadelsanseannguatn WHO criteria

n1sviuIgnIsiinnsEaninan
QCT

- Spinal trabecular BMD 7i3nléi
210 QCT Tdlun1svirunenisiin vertebral
fractureldiiiteusfiesiu AP spinal BMD @4
9910 central DXA Tumnwangsivuun
Usednhou uilunwAuadauanangiuds
Usgdng  uazdaunavdngiudasedngd
Agavatuayunisly spine  QCT Tunis
Muen19LAia hip fracture V'?ﬂul,wwf@q
wayYY

- Total femur trabecular BMD
Tolgaan QCT Tlunisvitunenisiia hip
fracture léiieusiesiu hip BMD &ainain
central DXA Tumeangsionuauszdhou
WATLWAYIE

QCT ansalgsmiumaiin FNA
138191 QCT-based  finite  element
analysis gelun15UszLiU bone strength
AUIOYILHENUEENITAANTEANTNLS Lag
813%YUIENITAANTEANNleANIIN1S

ﬂi?%ﬂ?ﬁﬂi&’ﬂﬂaﬁj’]\uaﬁn
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A5199 2

= = o o o
LU'ﬁEJ'UW]EJU@maﬂ'@mgsﬂaﬂﬂ']39’]3'33]‘1/]']\13\1?11/]1681Uﬂ’]5@337\]1§ﬂﬂﬁgﬂﬂ‘W§u

(APUYas9In Manhard MK, Nyman JS, Does /\/ID)(M)

DXA aBMD +++ TBS, FRAX®
QCT +++ + Macro-structure vBMD +++ FEA
HR-pQCT ++ ++ Macro-structure, vBMD +++ MFEA
porosity, trabecular
architecture
Qus = +++ = SoS, BUA ++ QUISI
MMRI = + Macro-structure, = ++ MFEA
trabecular
architecture

BUA, Broadband ultrasound attenuation; DXA, dual-energy X-ray absorptiometry; FEA, finite element

analysis; HR-pQCT, high resolution peripheral QCT;

QCT, quantitative computed tomography; QUI,

quantitative ultrasound index; QUS, quantitative ultrasound; SI, stiffness index; TBS, trabecular bone

score; MMRI, micromagnetic resonance imaging.

2. High-Resolution Peripheral
Quantitative CT (HRpQCT) 1aUanA1931n
QCT A9 @150 Usewilu trabecular kay
cortical  architecture  lawsoulufunis

n593 volumetric  BMD  a539fiu3iae
FUNUITE19A LU distal tibia wag distal
radius aru1snUsziilu cortical
parameter #14 ¢ WU cortical porosity,
cortical thickness, cortical pore volume
Wudu wazuszliu trabecular thickness,
trabecular separation, connectivity 1o
pQCT forearm @11150%NU1ENTT
\An hip fragility fractures TulwaneeTumun
Usedhan wilunAgIafauanangIus

Usgdndatiuauu wasdaunsaldsiuiu

finite element analysis ¥30L39n31 JFEA

Lﬁaa biomechanical properties L% u

stiffness, strength, toughness (;J“LJ‘ﬁ 4)
Foffiuilonin DXA e awwise
fFIINU  early change %U83¥ trabecular
bone TunguifinuazgUaeiasudieiens
Fa310 fo ldaruisansiatafiuiiom
spine waz hip  dudusumiafiddam
ns¥anvinUey
lagagd QCT

waz  HRpQCT

411130V U18ANUALINTIAANTEYNIN

WAiN1IR$19M9E835091A1g49 Tun199539

v a

QCT  Uedndudesdudasedusunnas

v v =2

WaLgunUN15MSI9928 DXA A9UUR9919

Fonldlunquiuaendlsndiu gUrend

U
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degenerative spine uagnsdifodianiug  warn1snIIlIARdYYIUIUNIU AdY
n1swasuudamiauniuednueansegn  Yedniadnedu Insnsiatdsdilianunsa
d1uMnsia HRpQCT lduSunusedides  wnui DXA lunmsmsiadansedlsansegn

i uinsnaldlamgsensddulaeminty wguld

Mean Area of Slices
[mm?: 2987
Mean Perimeter
[mm]: 738
D100
Mean Cortical Area
[mm?: 358
Dcomp
Dtrab
Mean Trabecular Area
[mm?]: 2559
Dmeta
Dinn
Densities Structure
D100 [mg HA/cam] 272.4 BV/TV [ 0.158
Dtrab [mg HA’/cam] 189.1 To.N [1/mm] 2.40
Dmeta [mg HA/com] 264.6 To.Th [mm] 0.066
Dinn [mg HA/com] 137.1 To.Sp [mm] 0.351
Ratio: MetaTom  [1] 1.93 To.I/NSD  [mm] 0.127
Dcomp [mg HA’/ccm] 768.7 CtTh [mm] 0.49

5Ul 4 uans Bone morphometry ¥4 radius vasfthelsanszgamsu Tagld HRpQCT 19
ﬁﬁaiﬁa number, thickness, spacing of the individual trabecular per region of interest
(RO, the calcium salt content of the cancellous bone and the cortex (BauUav97n
Mandl P, Kainberger F, Friberg Hitz /\/I(m
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3. Quantitative ultrasound (QUS)
14Usziiiu bone density W Uundn uanmig
INMIITIAeE CT Tuwdsiasinda Wi
lad1enIn  QUS 9n bone velocity uag
amplitude properties YasAAUSans 19131
Wulugansegn variable  Aiflouin fie

speed of sound (SoS; meter per

second) wag broadband ultrasound
attenuation (BUA; dB/MH) 1ag heel QUS
Husumilafid@ne validated uéa nsEgn
calcaneous ¥99duUL1USENBUAIY
trabecular bone Wundnuazaiunsatnfia
Todne

Calcaneous QUS fAudunus
AUuN15M579 BMD Ay DXA Tusgauiu
nae nsAnwivatgaduaiuinenaviy
yhensiAnnszgniin wazienueyitaei
finsggniinuarladiinszaninaenaindula
QUS finnulinedu DXA uasinudnig
FN Auuzwes 1ISCD U a.a. 2017 9
W50 QUS 91U clinical risk factor
Usziiunguitaeidanuidosi fildfaanu

17

FnJusaslinissrwivazlvnistaaiudu

o [

wan @usudUignguadudsaiiunang

£

v3egeatluniagudumy central DXA
&

Wedudunisidedouarsnum' dod e
portable $1A19n liidesduiased onaldly
Fgafingnensdrda Llanunsadnds DXA
16 dodnindu 9 Rertestunuandives

w3e¢ Mgy operator dependent

Tudagtulivusihldidunisnsiaiie
YA NWUHUNTINY
(UMR))

wag trabecular

4. MicroMRI GRERTY

Useillu  cortical bone
properties 19U cortical thickness, trabe-
cular bone microarchitecture Ad18ARS
U HR-pQCT Frgyunemudsanisiia
nszgninle Sounsiafiviion distal tibia
vi3e distal radius usiaNaNTANTIATF LIS
proximal ~ femur 1@ MMRI @15l
MFEA \ieUszafiu mechanical properties
Toguiu Jaunn@n9ain  HR-pQCT Ao
Lilesu5aENN191 5199997190 529AAR
F11H418 wara1u15anIIVAR WY
proximal  femurld uel IMRI laignsa

31897UNE BMD LS ITNTINTIVEINN

Emerging Treatments in Osteoporosis
Update long-term treatment; Deno-
sumab 10 years

Denosumab  1Tu fully human
monoclonal antibody iadufu RANKL
danalifansuiunasntiiines osteoclast
lvian bone resorption A1nvoyan1s
Anwlutgaeiu 3 Yusnveswn denosumab
Wieufugnmaen wudn denosumab an
n13LA9 vertebral fracture, non-vertebral
fracture Wwag hip fracture dlewFeudieu

AvgIann
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Foyanisdnwiiisdsluszozen
wadu 10 U2 lLinuiniinadrade
Tugaensfnmuszeze wargUiinisalves
natafBaffiTe ey Andnseglusziu
Aguienfulugiausnveinis@ing 1wy
amzweadeudiludeon fuseusniau uay
nsfndeinande Wudu s1es1unisiia
atypical femoral fracture 2 518 (0.8 #®
10,000 participant-years) kag osteone-
crosis  of jaw 13 518 (5.2 61910,000
participant-years) tfisfinlugianisinan
sreze1n guRnIsalnsiianseaninivdse
UlndiAsgsdunanits@nerlutisusn
(vertebral fracture $oway 0.9-1.86 uay
non vertebral fracture $o8ag 0.84-2.55)
LLaE‘W‘Uﬂ’]iLﬁiJ%usUaﬂiJ’Jaﬂixﬂﬂﬁﬁ’]LL‘1/1‘1J\‘1
lumbar spine Wag total hip Sesay 21.7
uag 9.2 audiu lunguiUaedliendy

SELLIANUIUY 10 U

New therapies in osteoporosis

Abaloparatide

dneglungy anabolic agent &1
Ju parathyroid hormone-related peptide
(PTHIP) Qﬂﬁﬂmiﬁ:ﬁﬁ"ﬁu [recombinant
humanPTHrP 1-34, rhPTH (1-34)] la%u
NM35U509N15199NANZNTTUNITOIMNTHAL
g1UsemAansgaLsnLailul A 2017
TundjeTomueszsnieudisllsanszgangu

waziladuldeagesionisiianseanin

Yune9ld Ae 80 lulasnsu Aatladu
Hnilviuazass nalnniseengns  Ae N9
PTH wag PTHIP agluduiu PTH type 1

[ v

receptor  (PTH1R) Laddedyayiaunsesu

AP Tag receptor W protein-
coupled Usgnounae 2 different high-
affinity conformations fie Reway RG lay
abaloparatide ufiu PTHIR Waatin RG
conformation L¥uULABAAUNY teriparatide
wAduwadu Reconformation fioanin
teriparatide 80 1111 IuL@iloudn abalopa-
ratide #A11UINIZHAD RG conformation
FaoraLdumguaniuismnudavesende
wanszgnuaznatiufsslukinIsiinn 1y
ueaBogaiuansnafuiy teriparatide ™
msfnwmadinlussesi 2 u
niaienunUsednieuifilsanszgnngy
91g3¥1313 55 89 85 U luszeziian 24
dUm9i 917U 222 578 WU11 abalopara-
tide 40, 80 lulAsn3u uag teriparatide 20
lulasnSudadnlgdunomd: Wasansan
lumbar spine pgnsiiduddaynneada e
Wguiisuduevasn Asdusavas 5.2,
6.7, 5.5 WAz 1.6 MIUAIRNU LaliR1eAY
5¥1174 abaloparatide 80 lulasnsu uaz
teriparatide figunis femoral neck
WUILTiBY abaloparatide 80 lulasnsu

1 =

nauLAeILLIansEgneeiidud1 Ay g

q

'
a

andllallSeuisunueviasn (3e8ay 3.1

vs Sogay  0.8) uwazldumndreiuiungy
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teriparatide ogaiidedrAgnana  (Sou
ay 3.1 Wisusunuioway 1.1) NS
total hip abaloparatidesolulasnsy nau

o w aa

\WeniuiansegnegelitedAgymnaad

o

(%

dewSsuiisufvevaen (Souay 2.6
Wisuidleuiutesar 0.4) Tngii abalopa-
ratide 40 waz 80 lulasniuifinmnanszgn
s total hip agndiieddyn1eada
dlewSouifisungy teriparatide (Fovas 2,
2.6 waz 0.5 »Ud1AU)  abaloparatide
a0, 80 lulasn3u uay teriparatide i
bone formation markers 7l 24 §Ua1%
agadifodrfyilewseudisufuenaen
LLazﬂgqawmjmﬁ'u bone  resorption
markers LEUAY W6 teriparatide vfiy
11NN abaloparatide HaA9I1 teripara-
tide

N3EAUNIST  resorption 11NN

2
a

abaloparatide fi@uUgANITANYILUY
extension 7 48 &Ua¥i RNZUIANTEQN
lumbar spine Lﬁu%’ua’&iwﬁﬁaﬁﬂﬁmmq
atfbungu abaloparatide 40, 80 lulasn3y
uag teriparatide lag abaloparatide 80
lulnsn$uifiugsfign $eoaz 12,9 lifiaw
Lmﬂshwaamsl,ﬁmmamz@ﬂﬁﬁ'}Lmu'q

n3egn femoral neck wag total hip 08193l
3)

Y

o w ' (2
HodAgvesenluwiasngy
ANSAN¥INIIAANNTIUSTEEN 3

The Abaloparatide Comparator Trial in

(24)

Vertebral ~ Endpoints (ACTIVE)" " +Uu

nsAnwUsEaNSNINLarAILUanABUBY

abaloparatide Tunistlesfunszgndunds
wnludiduszogiaaiuiu 18 wiou luina
wigeeny 49-86 U laglden abaloparatide
80 lulasnsudainlédumandantu vie
¥1aan 139 open-label teriparatide 20
lulasnsu Usemnsdudunisfinen 2463
518 gURinsalinsiianseandunaeinlug
lungu abaloparatide 80 lulasnsu
teriparatide waze1vaon Antdusevay
058 084  uag 4.22 mud1du 9
abaloparatide wilonine1vaen (RR 0.14,
95%CI 0.05-0.39; P <.001) uE]ﬂf\]’]ﬂﬁ?uLLé"J
abaloparatide angUAnTsalnisiiia
nszginiiunisduuenmionnnszgn
dunas (HR 0.57), ﬂﬁz@ﬂﬁﬂﬁﬁmmi (HR
0.57) wag major osteoporotic fractures
(HR 0.30) \lewSeuifieufuemasn dau
ngu teriparatide  lasing91nevnaen
d1miuAunuILUUNIaNTEYNNUIN

abaloparatide dildunnd teriparatide

[V
v a

NINFLMUY total hip wag n3ean femoral
k

neck 8ntiunszan lumbar  spine &by

[
(% g

#19U vivabaloparatide Wag teriparatide

WY bone formation markers hag bone

o v A

resorption markers  98198UBd1AYLLD

WibusuAUeIaen uwe  abaloparatide

WLUUREAIN teriparatide  WaT19LABY
99981 abaloparatide  Ainulauinnin
Sevay 2 AB hypercalciuria, dizziness,

vertigo, UL, Urndswe Tadu wwdy Uan
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Yaevinsdruvu WWudy diun1siinning
waawdeuadludoanuly  abaloparatide
1pwnI1 teriparatide

The Wnt signaling pathway
and bone health

Wulnalalusauignnds

Y

Wnt
gonuilugnsiuilafiseuvesdidia
waglunszuIun1s homeostasis ludeglvgy
Fnifiiadestunisdealssening
waa” o wit Tusiudadulasnulusu
iU Frizzled family receptor agtAnNs
ﬂ'izéju Wnt signaling pathways 3 Wt
signaling pathways ﬁiﬁﬂﬁuaﬁ 2 1n A
canonical Wnt-B-catenin pathway (Lﬁ"&J’J
V99U B-catenin) Wag non-canonical
(llieatoafu

pathways B-catenin;

unumAenfiu cell polarity pathway wa

(26) .
canonical Wnt-[3-

calcium pathway)
catenin pathway Sunumifeafiunisadng
wazSnwaunavesnszanlusenie s
AFLUIUNTT bone remodetingm
MNUTIAAN Wit emnuund ag
1UFunU Frizzled family receptor Lan
lWUshu Axin 9e5auiungy  destructive
complex Feazly phosphorylates -

il B-catenin ldausaidng

Y

catenin

fAdgavouead Wal Wntresponsive

genes  dzlignnsziu vliAanisan

bone formation uagifisl bone resorption
Tunsél wnt launuduiu Frizzled family
receptor uwae¢ an LDL-receptor-related
protein (LRP-5,6) co-receptor fagiin
nszuaun1stuleadsuds destructive

complex 1119 unphosphorylated  B-

catenin lignviiang uddesIuiulazidng

Y

H2LAdedLina transcription U89 Wnt-
: 28)
responsive genes

N13N38AY canonical  Wnt-B-

catenin pathway W1ldgnasiin

differentiation U89 osteoblast precursors

uazlin  osteogenesis  WBNAINUULAT

32AU B-catenin ﬁqﬁu%lﬂu expression

U ® 9 osteoprotegerin 1@y U n B

osteoprotegerin aglUduriu RANKL Faidy
n1stearuladly RANKL dufu RANK (ifim

osteoclast activation way differentiation)

1%
v v =

AatuN15i osteoprotegerin MLANTY 2zl

¥
LYY

gutlNosteoclastogenesis  Wag  bone

[
[ 1

. (@n
resorption PRIUU NAFGANIYVDINTT

ﬂi:ﬂ;\:uThe canonical  Wnt-B-catenin
pathway ¥inl#idn1sifinduvesIansegn

(U7 5)
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Loss-of-function of
Wnt prevents
canonical Wnt
signaling (osteoblast)

GSK-3p
roteosomal degradation  Cytoplasm

p-Catenin  @-® of B-caten
(decreases) @2 ©@©
oo 0®

Bone resorption,
decreased bone
formation

(ery No gené
et lranscnptlon
RN
Nucleus

Y

(increases) 0 Q q

Canonical Wnt
signaling
(osteoblast)

Cytoplasm
Nuclear translocation
of B-catenin

GSK-3pC_ D

p-Cateninill {0

Increased bone
formation

F0704 .,transc iptién

5Ufl 5 The Wnt signaling pathway amdnelunsdifiusiaain wnt dawaliiAn bone

resorption,NIWYI1 Wnt JuUfiu receptorlﬂﬂiw’ju canonical Wnt-B-catenin pathway

dawauiin bone formation (#Auasern Lim, S. Y. and M. B. Bolster. "Profile of

romosozumab and its potential in the management of osteoporosis.”

Devel Ther 2017:11:1221-31.)

Sclerostin Lﬂuiﬂaiﬂiﬂiauﬁgﬂ
as199ulme osteocyte muAslasdu
SOST S?fqagjuuiﬂﬂﬂw 17912-921(29)
sclerostin Sunumdusadiuds wnt
signaling pathway e sclerostin Wndy
iU LRP-5/6 azUasiunisduiuves Wnt
iU Frizzled family receptor Wag LRP co-
receptors Gﬁ’ﬂﬁ?u%ﬁﬂﬂﬁmi
downregulation 989 canonical Wnt
signaling pathway 9 ety sclerostin 39
é’ug’a osteoblast differentiation iag
function ylAARNITaNAIIDINITATIS
nsvgn setuvnduds sclerostin awnan
Tinafisnnanszgnunniu Jaduuuifn
Wangnsiauen anti-sclerostin

Romosozumab
anti-sclerostin

1Ju humanized

monoclonal antibody n1s@nw1M1sAdTn

Drug Des

Tuszeedl 2 Tundelenuausesniouda
ANLMLILLINANSEYNA 419 578 918
55-85 U waz A1 BMD T-scores 5¥13N4 -
2.0 8¢ 3.5 gUaglasunisqulilasuen
romosozumab aanldtuRans Wouay
A%1 (1unE 70,140 uax 210 un.) wienn
3 1hou (VWA 140 wag 210 un.) 81vaen
n3egInguilSeuLisukuULya
(alendronate 70 un. dUatiazads wie

teriparatide 20 lulasnsu Aadnlddu

Faufann) fadTavdn fe Sosarvoinis
LﬂﬁauLLUaaﬁuaqmaﬂsz@ﬂ lumbar spine
dlowisufuatdediu s¥wi1981 romoso-
zumab Wisuiflsufungudu wuii 12
\Woungu romosozumab  (lunnuuingn
uazﬂawmﬁﬂwsamaw)Lﬁumaaﬂsz@ﬂ
lumbar spine, total hip, wag femoral

o o

neck agalidpd Ay saalloIouisy
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Auenasn ey romosozumab 210 uA.
Inidouaraiufiumansegnligsiiannds
165080 12 fou Gosay 11.3 7 lumbar
spine, $o8ag 4.1 71 total hip uarfosay
3.7 i femoral neck) romosozurnab 210
un. dndouazadadfiuinansegnldinnn
ﬂa;usn teriparatide uaw alendronate””
formation

romosozumab by bone

markers (P1NP) Tusgiugegail 1 ounds

SUY1 MRIINTUANTEAUASEITEAUWNNY

v v
1w [

wiorniamay  Juiuauineiilasu
Laz81an bone resorption marker (CTX)
Ifunilandauddunvusnudaiueuas
anasiininmddunaen 12 weu””
lngagy  romosozumab iunns
abunspgnldfausiszozian q vesn1sdu
sruazdudanisvinatsnszgnlnasn
szaznainslden Seilienauisaiia
WansEAnlafuIn  n13AnYY sub-study
9IN15ANYITIFU WU romosozumab
Lﬁmmz@jﬂﬁ”’qﬁﬁnm trabecular  uay
cortical 7igumia lumbar spine wazhip
dloUszidfiugns  QCT  wazifin  bone
strength WleUsyiiugne FEA Haiumis
nseQn cortical wag trabecular bone i
Fuvtia lumbar spine waz hip
n1sAneimiesrdinlussesi 3
The Fracture Study in Postmenopausal
Women with  Osteoporosis (FRAME)<34)

Wy multicenter, international,

randomized, double-blind, placebo-
controlled, parallel group study lmenns
%81 romosozumab 210 un. aadnlddu
Ramfaiteuszads Wusvesian 1 U udald
81 denosumab  setduszeziia 1 9
(w19 60 un. Bautrlduinnimn 6 Wew)
Wisusuiunisivenvasnidusseziian
1 U ud? mumie denosumab  sewdu
svozan 13 (vun 60 un. Sadnlddu
Aavidann 6 theu) lungeienua
Uszdnheu 7,180 578 918 55-90 U Aua

nsggn total hip %39 femoral neck T-

v
[ v oA

score S¥NIN -2.5 04 -3.5 MITInNAN Av
gUAnsalnsiinnszgndundainlmin 12
LA9U LAy 24 1ADW  WUI1 romosozumab
anmnudssdonsiinnszandundsvinivsl
Sovaz 73 Waflsuiuevaenii 12 e
Wsn guAnisalsevas 0.5 lungy
romosozumab Lileufiu Sesar 1.8 lungy
gruaen (risk ratio 0.27, 95%Cl 0.16-0.47;
P<0.001)  wazanA1uLdBInenIsiin
clinical fracture (composite of non-
fracture and

vertebral symptomatic

vertebral fracture) Seway 36 dle

Wisuisuivennasn uwadmsugianisal

non-vertebral fracture dulukana9iy

1 =

v o o aa d‘ =
pg1alideddgnieaia N 24 Lhieu
guinsalsnsifinnseandundeintualy

Nqu  romosozumab ﬁﬁﬂiﬂﬂdmﬁiéfm

PADNYIULSA Soway 0.6 WiguiU Saeay
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2.5 (risk ratio 0.25, 95% Cl 0.16-0.40;
P<0.001)  wazlufiamuuanmaisegied
Hed1Agynsadflunisan non-vertebral
fracture W@ clinical fracture
Msfnunenaiinluszesdl 3 vos
g1 romosozumab 8nn1sAn¥ITe the
Active-Controlled  Fracture Study in
Postmenopausal Women with Osteo-
porosis at High Risk (ARCH)  Anwilu
ngufvlAnudssgedaaeiinszgniinun

(35) . . .
W multicenter, international,

noy
randomized, double-blind trial Taglwen
romosozumab 210 un. aadnldduiiam
ieuazads vide SuUsznu alendronate
70 un.dunviazads Wusseziaan 12 ey
wdantuazidu open-label SUUsgNIU
alendronate 70 un. dUaiazase seau
Auannisfine nduuszansidundete
nuAUsEINeou 81y 5590 U BMD T
score < —2.5 1 total hip %38 femoral
neck wagdinszgnduvdwiniuuUunanan
JUSY = 1 AUV visensegNdunaein
ANUTURSAANTReRsIUNa1a > 2 Fuaia
w30 BMD T score < -2 fisumis total
hip %38 femoral neck wagziinszandumnas
VLUUUIUNANAITULTE > 2 ALV Y50

£ 9

JUseIRnseanAuYI Nt ug 3-24 LU

Y

¥
v v A wa

FFTnnan Ao aUANITAITINNNGLAN

]

now
nsgandundwinlval 1 24 &avi uay
(non-

qﬂamiaji’m clinical  fracture

vertebral  Wag symptomatic vertebral
fracture) Uszannasiedu 4093 918 nguiild
81 romosozumab #9618 alendronate
anmnudssdonsiinnszgndundsvinivgl
Yovar 48 lawisufungudildianie
alendronate (nszgnWinfevay 6.2
wWsuwWisunuseeay 11.9, RR 0.52, 95%Cl
0.40-0.66; P<0.001) WagNg§y romoso-
zumab #iesae alendronate anAALABY
mon1siin  clinical  fracture Sesag 27
(nszgniindesar 9.7 lWSeuileuiuseuay
13.0, HR 0.73, 95% CI 0.61- 0.88;
P<0.001) uaranAuAedsanisiia non-
fracture

vertebral wnndngule

alendronate pg1LAuITauay 19
(nszaniinTeway 8.7 Wisuiguiueuas
10.6, HR 0.81, 95% CI 0.66- 0.99; P =
0.04) Tnzasulungugtasniuidesgse
nsiinnszgniin 15l romosozumab an
Anuidssiensiinnszgnitnlefininnisly
alendronate 981358
wat1aLFeafisuLsefinuIn ARCH
study mefuvisanngy usmunatiafesde
seuuiilakasviaenidonviingunse (fugas
double-blind) 1nnitungu romosozu-
mab WU 50 $78 (Feeay 2.5) Wisuiungu
(CR

1.31, 95% Cl 0.85 - 2.00) ANzHILIVIN

alendronate 38 518 (58ay 1.9)

& 1 %
BRIMGEY romosozumab WU 16 518 (588

av 0.8) LMgufiungy alendronate 6 518
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(Soway 0.3) (OR 2.65, 95% CI1.03 - 6.77)
uazlsnvanalanaNed 16 51u (Foeaz 0.8)
Weuiungy alendronate 7518 (Sesay
0.3) (OR 227, 95% (I 0.93- 5.22)
Tuts open-label WU osteonecrosis of
the jaw nguay 1 579 wag atypical
femoral fracture 6 518 (2 578 Anduse
ay < 0.1 Tu romosozumab-to-alendro-
nate war 4 sredadudovay 0.2 lunqu
alendronate-to-alendronate) ~ A533NU

anti-romosozumab  antibodies  Way
neutralizing antibodies walinuindnase
UszansnmuazanulUannny

UJ290uu1 Romosozumab 4
Lilasuseansldlunmssnuilsansegnngy
INAULNITUNITONUITUAYE1UTEINA
ansgonidn iesandsfesnisteyadu
aruvaenfeiiinifuluninadiaies
lspiilauazviaonidon

Cathepsin K inhibitors

Cathepsin K (Catk)  1Ju
proteolytic enzyme Mé’ﬂiﬂﬂiz@ﬂ AN
91n  osteoclast toulwday hydrolyze
type | collagen Wag bone matrix protein
aw%qaaﬂqméﬁug’q Catk 925U g
AMUEILNTAlUNTT resorb bone viMloRT
M3 resorption bone anas Tnefis1uiu
Larwtfin1svaunes osteoclast §ins
A wsniduelunguignimununvans

¥i0 wavSEneluimuienedn YU

balicatib (phase 2; discontinued Tu¥
2006,
morphea-like skin), ONO-5334, relacatib

P.A. lesaniAnfiuiings
waga1aneT odanacatib lul a.A. 2016
UTEN Merck ngaiaue1 odanacatib #o
idesandeyalumsinumiendiingzes 3
wuenRinANLdsInen1siialsanaen
BRIGHRE
wwaAnlvailunsinunlsanszgnmngu” >
Goal-directed treatment for osteo-
porosis %30 Treat-to-target
WWIAANITINYLIANTEANNTULUY
fitmursannguiiioivigues The
American Society For Bone and Mineral
Research (ASBMR) wag the United States
National Osteoporosis Foundation (NOF)
msinwilsanszganguludlagtu fnidusy
A188IN§Y bisphosphonate g
FuusgnunsulugUliennsig waInTIa
ammumaﬂsz@ﬂ%w naIn133nY 1-2 Y
Wiouszfiunanisdnw mﬂmaﬂizaﬂmﬁ
WSoRTU fodmevduswensinY warsy
n1ssnehunelidn 3 nie 5 U wan
Uszifiusn ilofinnsan bisphosphonate
holiday Fams¥nwuuuieatudl el
wangAugaennge 1esnngvisusiaz
sefinnaudsanmaifnnszgniinsnaiy

LWIAANTTINILIANTEANNTULUY

e g9t (1) Avuadinuienis
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szt wWhuanenisshwenauaneneiy
TugUlsusazse 1y A13iIvun target
BMD w30 Amanuldssnisifanssgniin
wdnhundusuimalunmsidenensnw wu
Floususnwfeiaua BMD T score < -
2.5 Winuien1ssnel Ao A1 BMD T
score > -2.5 W30 WealsuduSnwsua
dvasenisiinnszgnitngs 1Whvunenis
Saw Ao msamxﬁummL?imaazjszﬁuﬁw
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Axial Spondyloarthritis
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U 18y IAINT*

*W.U. 599A1ERNSI9158 @119 5AT8
Larsuifady aad¥reysAtans
AMELNNYAIANSASIIITNYIUNA

URINYIAYURRNA

lsndauasnIzandunaasniay
(spondyloarthropathy ~ #3® spondylo-
arthritis) \ulsagundndiinissniauidoss
fionnsnesvuudasaznsegniavainansy
Taun 915U nSMUUSNEY (inflamma-
tory back pain) 185819ANLEY N1TBNLAY
USugainIgvauiunsegn (enthesitis)
waztivanvaiavileuldnsen (dactylitis)
NIINDUAUDINDNITINYIEMTULAALDINTT
VB TLUUTRUAENTEANWANAIIAY WD
auiludagtudmivlsalunduiasiia
wnun widtlinsunesiidauasns
sufiulsnvesudarenn1sitalay sau
nMsitedelsruazsnwietvandn fefu the

Assessment of SpondyloArthritis inter-

national Society (ASAS) @utdungu
Adeavglsnngudl liudengulsailu 2

qu Aelsatauaznszgndunasdniauyiing

)

AN199NLEUTOLAUIDII19NELAY (axial
spondyloarthritis) waglsadauaznizandu
wsnaurinfifnisdniauvesseefia
(peripheral spondyloarthritis) Fausenou

AI881N15 TOTUA NITTNLAVUTLIUYA
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N1EVRaURUNTERN wazdauautaiia
witeuldnson msudsnguilifiedaslunis
INadouarnisguasnedausiszerusnTes
Tsa uazieUsglovillunsdfinesdainug
Aeatulsanasiauinissnulifituaia
9IMINBZOINTUANIILAsTEZUSN Tuuni)
gnanfamanlunsidadelsangulsade
uaznszgndundsdniavvdafifinissniay
Founuressiniewiu tnganiziifeaty
mMsduduinfuiientsidedeuarvdnly
N133N®1 ATV INITHALNITNTIIINNEY
Wsneufiuindl diagnostic and treat-

ment dilemmas in spondyloarthritis(l)

KUY
Tsndauaznszgnaundssniauviiaid
N139NLAVTDLAUTDITIINIBLAY (axial
spondyloarthritis) Uszneunlgdonas
nszandundedniaukardonseanlanIu
dniav (sacroiliitis) tnaugin1satads o1dy
nauigaeitiadelsn 909 the Assessment
of  SpondyloArthritis  international
Society criteria for classification of axial
spondyloarthritis” sreuanslunisnedi 1
Tneffildinasiil dondugiidudiennisan
navzagtaundt 45 Tuazliandaunu
axial

ALA 3 LAY LUININNTIUITY

spondyloarthritis wuadu 2 wuaniesadl

M13197 1 nasilunsiladelsadeuaznszgndunasdniauyilafiin1seniaudaunuyes

s19Meau lag Assessment of SpondyloArthritis international Society tnausiilldd@nsu

A7SudoIN1TUIAnatenytesnit 45 TuagUianaunuaiue 3 1heu  (dauUasain

Rudwale/'t)(Z)

Aadudladnnamidelnvenilenad

+  donszuumiudniauandeditede s dnvaeiidildnulsedeuasnszgndundsdniau egales 1 do

*  wauIn HLA-B27 Sy dnvaueiiinlanulsedeuasnsegndundssniau*etiey 2 do

* Janszgnidansusniauanisiitady egesnilstantil

1. mmsnedusdwinliihvesfensegnilainsununssniaussesidoundu

(UsaeuluunAnu MRI of sacroiliac joint

5)
)

2. awenen1essEnutensegniBensusniaunuingel New York 1984 (13197 2)

=dnwazninlanulsateuaznssgndundadniay fsil
e 9IMSUIANAWUUBNLEU (AIMNAN
(19)
ASAS)
v o #
*  Jasu19RdNLEY
L. B
C Uveitis
L. B
*  Dactylitis
a o & a #
*  Rmilsazinaku

®*  Crohn’s disease/ ulcerative colitis”

mssnEuunagamesdusesenionmaldi
. o #
(plantar fascia) antay
a0 v 1Y) =i Y e 3
mavauesdseunsanauililiasiessend
wa v v 19 LY #
UsgiRaseuaiiiulsn lsndauagnsegndundssniay
#
WaulIn HLA-B27

5eMU C-reactive protein geninAUNRA

# oo oA o
annvisalagiy
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1. 971Ayn153dadeNIININaY
19598 13971 imaging arm laee1funis
asranuegrlnegrmidesiufudnuaena
Adtinvesdauarnszandunasgniay
(spondyloarthritis feature)

1.1 Taelgniwanen1esed (plain
radiography) WutansEANAINITIUSNLEY
(115137 2) Mdnaeinisifadelsade
nsgandunaadniaufnga (Ankylosing
spondylitis) asnaust New York 1984"
Aonudenszgnianaudniay sefu 2 s
doiaviessiuil 3 wie 4 egreileenils
$19 ilodnasiiizonin radiographic
(r-axSpA) €1

axial  spondyloarthritis

#a1sanannisidadelsatensegndunds
Sniaufinda Aunasel New York 1984
(An51371 3) mngiheilonsurandsuuy
Sniausaudnouda fuaenguiasdunmst
Julsadouaznszgndundsdniaufinga
Wiy

1.2 Toeldnmaenduwsivian

I (Magnetic Resonance Imaging, MRI)
WUININTENEUVBITDNTEANITINTIY A
\neuT the ASAS MRI working eroup"
(M13797 @) aglinsifadedndy axial
spondyloarthritis LAZAINTIVATNAIYN
Fednundenseani@ansrulaiidunueinig
Tadelsadenszandunasdniauingn ny
\neuat New York 1984 92398891 non-
radiographic axial spondyloarthritis (nr-
axSpA) uwitdensegnilansudinuainig
Fadelsadenseandunasdniauingn ny
\neuT New York 19847 9z3fiadedn r-
axSpA

ety imaging arm 913UUINGY
axial spondyloarthritis ponlatdu nr-
axSpA LLag r-axSpA

2. 9IABAIIATIANY WaUIN HLA-
B27 1538071 clinical arm  @1wusauAull

o [

anwagnAdinvesdanansegnaunas

gnaududnegney 2 98 azlinnsitane

10U axial spondyloarthritis

A19197 2 FEAUAUTULTIVDITBNTEANITINTIUSNLAUIINAMNEENITIE (FAUUaTaIn

. (3)
Sieper J)
0 Normal
1 Suspicious changes
2 Small localized areas with erosions or sclerosis, without

alteration in the joint width

3 Moderate or advanced sacroiliitis with one or more of
erosions; evidence of sclerosis; widening, narrowing or
partial ankylosis

a4 Complete ankylosis
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asedl 3 nainsifeds Ankylosing spondylitis m13tneust modified New York U

1984 (ApiUa997n van der L/’nden)(4)

Fadelsadauaznszgndundniauindallelinwaremessdnumnuiinunideladeniisil
1 ANUTULSITEAU 2 1903973 (19197 2)

2. ANUTULIIAIATEAY 3 E9URENIlNTN (115199 2)

sfu Zernsuazernsuansiiaunfvesdeladenissiad
®*  Low back pain of at least 3 months’ duration improved by exercise and not relieved by rest
®* Limitation of lumbar spine in sagittal and frontal planes

®  Chest expansion decreased relative to normal values for age and sex

M1319% 4 inawsinTiladedensegnilsnudniauvesisadeuaznizandunaesniauyia
nfinsdniaudeawnuueTanIewy 3nnssIameaiuslmanini lag the ASAS MRI

. (5)
working group

1. ananulunsegndniau (bone marrow oedema) 3nnnsasIaTIBAGULIMAN e lnAiTianl
fensmsaanuanstn TiuA T2-weishted sequence with fat suppression (T2FS) 138 the short tau
inversion recovery (STIR) sequence #38 bone marrow enhancement on a Tl-weighted
sequence 16N T1-weighted sequence, fat suppression with post gadolinium (T1FS post-Gd)
2. avranulanszgndniauladaiau nmsasIaseAauiwanli Ae Wiuuntu (increased signal)
f AWMLY subchondral bone
3. Usunavedlunsegndniavatiuayunisiiadelsa (highly suggestive of spondyloarthritis) Talade
witastai]

31 ananulunszgndniaudede 2 Sunuviliumisiaderusgisiesinsoriu 2 dlad (slice)

32 avanulvnsggndniaudade 2 unniwmlsnunislualadifeiu

REINAIR
«  Hlindenszgnidansusniauuinumsiinunisfeluiarlidunasinisitadedensegn
LINIIUDNLEU
1. wumssniau a suvisduldun Weytesniay, mssniauuinugmnzyeaduiu
n3eqn, capsulitis
2. Structural lesion lauA fat metaplasia, donsounedeidon
o Undudnssniavaznuinnnimiiedlad feiunsnuiiesaladiientonuauiinunfiving
dndesszdnsyiadn increased signal a1alalldnisdnauiiineinisa nsdifinuuSunanis
Sniaudilidniu highly suggestive of spondyloarthritis NMsWUNMSENEY a1 shwmleduwie

structural lesion* sananadnadu onatglunisdnaulaindu axial spondyloarthritis
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LUIMNINITHUAUNLLANLNDNISININY
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s@ae

afe

1 A v a

NUNINUANYULNIIAR

€

Inve998

e

Laznsegndundssniauiiasdoiioziinig
SNLEUBITBLNULAL  AITIASUNIIATIA
Wutfufien1539ade axial  spondy-
loarthritis 1me European League Against
Rheumatism (EULAR) Huginhuinienis
A529nMTediien153998s axial  Spon-
dyLoarthritis(6) el

1. ®939 plain radiography vU8<
Tonszgnansulusguduusn

2. WINNNTATIANINANENII5E
Yostonszgnidansuliidunaminsitady
nsgndundesniauingn uazdaildnuoy
n19pddniiasdednifulsne axal
spondyloarthritis  T#dsms19 MRl of
sacroiliac joint walduuzilingia Spinal
MR ilesanndneiiiunisidadeiio
Uszurusosay 15-20 WADIANUAIIY
ﬂmJﬂﬁﬁuﬂwlﬂ@mﬁﬁaﬁaﬁmwmmlé’ N3
UsziduamufinUnfuilotneddadeiingnnis
el (Usadnwmseit 4 Usznau)”

21 nsUszdiunissnau MRI 7
AOIN19AD short tau inversion recovery
sequence  (STIR)  #3® Tl-weighted
sequence with fat suppression with
gadolinium injection 11 semi-coronal

plane 2zgr8UsliunTonEulan wuinan

fn1sonavavidy hyperintense  signal
vaurilutuazdu hypointense signal
22 nsUszidunsasunlas
v09lAs9a39 (structural change) Lo fat
metaplasia, 18n¥9U (erosion), #30Ue
Wou (@ankylosis) MRl fideanisie T1-
weighted sequence WUIEITNITENLEU
aus¥u hyporintense signal wauefilasiuay
Ju hyperintense signal
2.3 fauugiinisuseiiu
1) msUseidiy MR @99
Usznaufiudeyanienailn
2) A58 MRI scan fiuen
fannsontay  (STIR - %38 Tl-weighted
sequence with fat suppression with
gadolinium injection) warnsiUaeuula
1Aseasne (T1w) lunSeuniu
3) seiinsgiinisulanaind
AFONLEUNINNY  hyperintense  signal
Wieadndey
8) §lisulainnssnauiiu
Wy highly suggestive of spondyloarhritis
(15197 4) el THusznaudunisnuns
Wasuulawedlaseadalasanizdensou
Layvide MISnLaUYBIAIDULTY Loy
Fodniau (synovitis) Wievaglunssndu
faeg19larIsn1susstiudnen
Wl

https://www.carearthritis.com/
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993 HLA-B27

HLA-B27
nszgndunasdniay wasdauduiusiu
Tsansegndundssniauindaunniian e
wupmyniesar 90 HLA-B27 lugiae
axial spondyloarthritis WuUszanasesas
60" Beshnirfinelsnnszgndundsdniay
Andn luussmalnedsieuanugnves
HLA-B27 TudsewinsUszunudovas 4 way
Aurelsadauaznsegndundsdniaufndaly
Uszwelveiinauan HLA-B27 Sevay 91°
159599 HLA-B27 ludssannsiiluaglaid
Usglovt] Llesananuynvedlsadonasde
nszgndundsdniay Tudszansimlutes
N130599 HLA-B27 aglauszlavilunisane
AedulsaiiefUasiionisuiandsuuy
Sniaunarddnuaugniandiniidilafu
axial spondyloarthritis inul5esay 83-
96 ArwszSoray 9096 (A51971 5)

C-reactive protein (CRP)

o A

fsgsungeulugUieidinnssniay

Y9978 NSANNLINUT e AURITUS B8 aY

Y

44 Tu imaging  arm  way Sevaz 18 lu

. (10)  vaa o & o
clinical arm™" NNDIN1TUINNAILTDIN
wagdlsediu  CRP gefilentalu axial

" NCI

spondyloarthritis 2.5 (M1 AYUUAITATIY
lunsalfigUlsiiennisurandawuusniay
wazdlanvaenendinvestouaznsegndu

NSIDNLAUDUTINAIY B819lsARNADILEN

windunvilvl CRP Uszdugsiueen

Clinical arm uwag imaging arm
Lﬂmsﬁmﬁﬁﬁ]ﬁaﬁﬁwmmmﬂﬂ&ju
Uszwnslunisdnuiifianugnveslsa
axial spondyloarthritis $o8az 60 WU
nasidiaiulalnesiudesay 83
AUINNNZIDYAY 84 LAOINATUNANY
imaging arm  wuAuliSesay 66
anuszdesay 97 vaeiidleld clinical
arm fimnulifesay 81 aAnudnniziesay
857 gatupnsld imaging arm fiansauneu
Wesandianusumizuinndt udenaly
asoumqunguiilussozusnveslsaiide
nazgniansudsliidsuuas dafudel
Wunust Tiiarsulagly clinical  arm
doly  egrtlsfmunisiansanuenisndu
penfoutane Tunsldnasiluuseenns
dudsnnafiaaiuynueslsa axial
spondyloarthritis  sn71 Uszleweilunis
adelsaeaunnsnaniy agralsAniuminy
JUKTIURILIARIUNITENLEUAINNNTITATY
Tagld imaging arm wag clinical armlal
wantafu’’ LigUaefiitadelaeld
imaging arm fdnduiidumeneunnnin
ogtiosndt szoznaidulsauiunii was
fi5geiu CRP gani
LuINedsR s iuindniunis
Atady axial spondyloarthritis Tulszine
Tve asiiansanandnvaznieaindides
wenlsadusenieu aundenlunisnsie

WnANsgUnsal T1akazautuyly
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NITUUAHANITATIA N1TATITLNULA
puafuRsselUinagmngandmiugh

91015719 dnNedladuaxial

spondyloarthritis Aa plain

radiography

Wudusuwsn Wadeluinueinisidasy

Tvidamsia HLA-B27

LAENANTUIFINTID

MRI Fansegnidensiudududugaring

1109910 MRI fis1A1ums Sr82138111950A1
asrauuLariniswlanaiifesendeainy
Fey wliderroiunuiaunilénanis
Sniausazn1siUasunlamedasaadig

Fausszezusn awsoflndunisudanald
warenvvsdinnuwiugiieanseinid plain

radiography

1999 5 aulalazmudnizIesanwasuedlia axial spondyloarthritis (FauvUaY

970 Rudwaleit /\/I‘)(9>

dnwasnepain Al Geway)  muduwiz Geeaz)  Positive likelihood ratio
21N15UIARAULUUSNLEU 71-75 75-80 3.1
Uinduinannsegniidanizidu 16-37 89-94 34
SNLaU
YDIYNADNLEU 40-62 90-98 4.0
fvwvsiiawmilouldnsen 12-24 96-98 4.5
1UAONLEU 10-22 97-99 7.3
Auaufindu 10-20 95-97 4.0
MOUALBIARBYRIUNISENLEUT 61-77 80-85 5.1
lailvaiesesd
UseiRmsounsalsadanazde 7-36 93-99 6.4
nsggNFUNAISNLEIU
Elevated acute phase reactants 38-69 67-80 25
Positive HLA-B27 83-96 90-96 9.0
WUN1IBNLAUYBITDNTEAN 90 90 9.0

W9ASIURIN MRI (STIR)
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Non-radiographic axial spondyloarthris

wae Radiographic axial spondylo-

arthritis

\Bo1itae nr-axSpA dllnajazdl
nsandulsaidulsadouaznszgndunds
snwaudingn wadeladiveyataauindesly
aturuinladazaziidadiuivnla
nsAnwmilefinauiiag nr-axSpA wuindl
msafiulsaluidulsadauaznszgndundy
Sniaufindn Yosaz 8-12 defnnnudu
nan 2 37 wudesay 20-25 dieRamaundu
szoziaan 2.8 U7 nwudewas 2628 e
Aamuiduszesna 10 Yrdouunindu™
MnnmsnlulszmensuaaRnaugoe
nr-axSpA tHuszegiian 5 U wuindewas 5
wihifudifinnssdulsafiyunsdu Taewud
%Tﬂw axial spondyloarthritis Fnou
nTItadelag imaging arm flenaaiiiiy
Lsadulsedauaznszgndundadniaufingn

(14) o &

3.5 W1 U nr-axSpA Wag r-axSpA
91950aN Yzl IANLANEIIAY 210
= (15) .
NIANYILUUNUNIUITIUNTIN WU

.« dnwavveguieiilasunis
aa o 1 ) N o 1
Aadedndu nr-axSpA  lidndruvena
NPININNTT BAYIZUZVDINTITLDINITAU

19 ]

N31 raxSpA  Yuedl dndIuYBINAUIN
HLA-B27 IndiAgaiiu
o ANUULsvelsAUsEdiulag

BASDAI TnaLAeaniu

- auansalunisipdouln
YOITDLAUVDITNNNY LarAINEINNTalY
n1sldaunudn guielsadauaznszgndu
NABNLAUAATA UAUUANTDIUINAIN

+  AITRBUAUDIABNITINYIAIEY

[ £%

R a d v a o a
EJ’]GU’J’JGIQG]’]UiiﬂG]ﬂVI‘UﬁULUaEJ'Llﬂ’]iﬂ’]Luu

Y

15a (biological disease modifying anti-

rheumatic  drugs) lanalnaAssiy wa

FUIUNTANBIUDY

v o ¢ o A

Jaendunwusnunisaniulsa
Jadunduiusiunisanidulsaann
nr-axSpA 10U r-axSpA leua n1swunis
SNLAUYBITINTZANLAINTIUIINNITATIA
Py (16,17)
#78 MRI, NINUNTEANIBNVBINTEAN
#FUnas (syndesmophyte) AaLATZEZLIN,
szpznatmiulse, ovgdeos, naie, N3

(12,15) a
L& NIIU

gUUV3 uazsEiu CRP g
WauInN HLA-B27
ﬂ%ﬁaﬁﬁﬂﬁﬁmaa%mmz@maﬂ
‘U’e]\‘iﬂix@jﬂguﬁﬁﬂMWﬂ%uluﬁﬂ’wIiﬂ‘ﬁ@
nsgandunaidniaudingn  Aen1sinsean
38N syndesmophyte 8gdiy, N13ilsEAU
@ LLasmiquqﬁ ?J'qquqvﬁmﬂ?hﬁ

o a (18)
NIANIULTATULSS

A155N®

o w £%

ISy IndnndiAgyesUszna

v o AV g Y = v i
mEJmiimﬂ’miﬂ%mmQU’JHV;ﬂVHUﬂ’Ji

YftRuazn1ssnwinlden lneidenlu
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winnganlugUlsuiagsny ASAS-EULAR
ladfudaruuegiilunisinen axial

) ~
Tnedl

spondyloarthritis U nei. 2559
wanSHaE

1. Tsafiguuss e1afiennisuas
91M1HANILENTEULT b Na8TEUY B
paanszoznaridulsaonanueinisuans
wanszuude a nalavaivil Sevay 40
DINNTUEAIUBNTLUUTDI9ADINITANS
fhweghasasiu fatuausuilefuves
UNNELANIZNIATURILE) FediAudAey

2. Wanuevesnissnuiiole
Uaefinunm@indiaian lnemunue1ng
wazn1seniau Jesiunisvinatalassasng
Y04n32ANn N15lYuvestauninie
Tnadeaund T3nludenlan

3. n1ssnuaTinuzaudes
Usznausenssnundldldeuaznissne
e

a, ﬁaﬂﬁms@jua%’ﬂmﬁﬁﬁqm
(best care) ﬁww%’u@ﬂwswﬁu Tngunng
waziUhesesindulasiuiu

5. TsA axSpA Aelinalddned
qqﬁgqmﬂﬁh%’ﬂmwmmauazmiﬁ%ﬁu%ﬁm
Tudsnuiiunnsnafiuluudazyana uwng
o1gsmanslsadofiosfiansaniundriisae
Tunsshwn

AUz lunssnen

1. mssnwsesusulivungay

dmTuiUlsusagI18n1ueINITLAEINT

wansvaslsn SnvnuzvasitheTaiidlsasm
waztadenieinudala

2. N15AARINDINITHALDINS
wansveegUiualsly patient-reported
outcomes, 81N1INATLUN KARTIINA
#oeUfURN1T Yedidadenarn1Iniiadu
ielivsnzaniuensuanafigied loun
Disease

Bath  Ankylosing  Spondylitis

(21)
)

Activity Index, (BASDA)™ %38 Ankylosing

Spondylitis  Disease Score

(ASDAS) Usznausiesiniy BASDAI 1 2, 3,

Activity

Wag 6, PGA Uay ESR vive CRP Aauanslugy
7 1% $rurudetan druruteuau Bath
ankylosing spondylitis functional index
(BASF)  mnwflumsfinnutuegfuaia
JULIHATNTINYIULAAE 1Y

3. madnwiiteliussquinmned
Toaunuly

4. fUrwarsiauanuiiieady
TsauazAuuzilunsujdadafignses
leiun mangaguyss mseenidsnieegng
asiave uagluvisadiunmdonafiarsanly
imenminUngineae

5. fthefiflonsuiavidedeiini
A13¥nuIdae erdunsdnlaulaly
afivsosd [WugnvuuLInuazeafesUsy
yungnduruingegailtlunmsinw des
N300 faUsElestkasnatI9LAEeIen
dmeuaussfuazminilonnisiilongaen

msiasaunldensieilios  s1e9uinglae
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nauilneuauesirosfunssnauilalle
AfeeUn  LAENUINNBUAUDITEAU ASAS
20 W1NNIN50UaY 70 S¥AU ASASA0 1A
n115988% 50 Waz ASAS partial remission
dwufidulsasvozusniesas 35

6. wwnlnlala WsennLes
opioid-(like) drugs Wa1saulaneIN1UIN
wingadrunissniauililvafiesend
AuANeINsLakinuavseiivevinulunisly
81

7. fAnsandnnesfladifuseun
i drfiszuudenazndruidosniay
(musculoskeletal inflammation) w#ily
AISlASUNSSNYIReRBsAlAdIRESEALnY
n1sAunsedmduaiuiudeeivasiia
NALAENINNINAR

8. ifludteunusniay  (axial
disease) 819.@e7 Tunnzun@laiuugile
1% conventional synthetic diseasemodi-

fying anti-rheumatic drug (csDMARDs) k6
Tusrefifiidosersddnau orafiansanld
Fanea13u (sulfasala-zine) n1s@nwIiis]
l3nudn csDMARDs  fuselewidnsude
wnusniay undlunmeildanunsaldeniis
Uszansainduldidesainsiaien
a1 WReIMANADY 019795l

v

aa4lde81 csDMARDs 19 Iaunsly

csDMARDs ~ SNe198bNUsNL@ua1atnne
o A % ) Aaa "I
#ann159191 AasinsSnunavign usilidn

NaNN1INISInwIiminzandelUiguasy

wnnddnaulesautu Jaunnddoauuzi
FUnelanelFsUsEAvE e
9. MATTUITN¥IATY YN
biological DMARDs (bDMARDs) ilelsa
fs3ulidime eeildTunssnvideendiy
nssnauiildldafivsossuas csDMARDs
Tneuwinen1ssulde1 bDMARDs Ao
1) wnndeongsmansilsade

Aadeandu axial SpA

P

2) #A1 CRP g9 uay/n3e

f579 MR WUINLNISONLAU WAL/UN58
AMNANENIISIFNUINTT9NTLLUULNT Y
IL17-

anau [0119e1 infliximab %38

a 1

inhibitor (IL-17i) Apafln1na1eniesadnuin
fdansrgnianTIUBNIaUAININAINLTA
nszgnduvdsdniaufingn esanendia 2
silndslalldgunzidond sy nr-axSpA]

3) linevaussioyiiugiu
Ao Snwidisendiunissniauiilily
aiusesn 2 ¥ia Wunaisiuiusgrsles
4 FUavi wagdmsutesensnsniau el
nevaLaIasIdnnosAlaaREsosAaNIZT

war  sulfasalazine 3 n¥u/3u ulan 3

wou mluididevulunislden
4 lsannsusuwse (high
disease activity: ASDAS >2.1 or BASDAI > 4)
5) wnndaigseanslsatod
Audiudnauaisldsuengud laed

Uselgrlunninualds Nagnnuan
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gusnsuang ASDAS (Fenldgnslaile)

ASDAS-CRP = 0.12 x BASDAI 2 + 0.06 x BASDAI 6 + 0.11 x PGA + 0.07 x BASDAI 3 + 0.58 x Ln (CRP+1)

ASDAS-ESR = 0.08 x BASDAI 2 + 0.07 x BASDAI 6 + 0.11 x PGA + 0.09 x BASDAI 3 + 0.29 x sqr(ESR)

AZLLUW ASDAS ANUTULTIVRILIA
ASDAS < 1.3 lsnday

ASDAS > 1.3 -< 2.1 FULsIUIUNaIY
ASDAS >21-<35 FULIIIN

ASDAS > 3.5 FULTININUIN

ASDAS = Ankylosing Spondylitis Disease Activity Score; sqr(ESR) = square root of the erythrocyte

sedimentation rate (mm/h); Ln (CRP + 1) = natural logarithm of the C-reactive protein (mg/l) + 1;
BASDAI 2= Bath Ankylosing Spondylitis Disease Activity Index question 2; BASDAI 6 = BASDAI

question 6; BASDAI 3 = BASDAI question 3

SUT 1

v

e . .. 1 % o (2
Spondylitis Disease Activity Score) kagn1THUITEAUAIUTULIIVDINITDNLEU

10. 61 anti-tumour necrotic
factor agents (TNFi) ldanunsanulsala
forsenddswdu TNF wiindu wie
interleukin 17 antibody

11. a1 Uaeeglusvuzasy Ae

a

ASDAS inactive B81INANTUIANYN

bDMARD @edslaifitayaitdeseglusses

Y

AIUUIUNTA WUgU1919819UBY 6 iU
TngazanuuIng wie Winszesiiswesend
o Lﬁaqmné’qwﬁﬁﬁagaﬁw’i%‘mﬁm'w A4
AnsudngUiedinegluszeyasy

12. farsandsaUasudeazlnn
winaruANe1n1sUaalile wselinAy
15 waznuindilaseairedeazlnngn

yNany

AzLUUNNTBNLAUTRIlIATBLAENSEANFUNAIS @Y dnRndn

(Ankylosing
2)

13, ynmsdfulsardsuutas
Luagnaunn laun Yaandaguuse nisseia
sUetesandy Tfansanamnduuenain
nssniausmeglaun nszandundain T
finsananaifisiduiion1sidadelsn

dwsunvljualulssnelne fo
NANNITLALINUAUAMULUITIRY WA
an1ugMIaATgRafiuanesiu n1glden
TN dwfuithenneilsamizunaglyl
novausddey i unIssnLauiililya
Wesews  WWululdenludszmalneg &
msfnuiauayunsld csDMARDs Tu
funenguiiudinadilélaifiviinislden TNF

[

Ineilvayadiail
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FanrgraTu

«  NMsAnYINAREUENTEANLTY
nsudniau Anwgilae 55 sreidulsande
Y11 5 U AAMUNISSAYINIUN 6 LAY WUIN
FaN191aFUBLNLALIANINULELNT NG
SUAULANBIANYU LazANINULENTNLN
ag1wRglun1sann1sonLEUNTonNTELUY

=3 a g v w1 | AU o w
Witlu Miuaag MR weldwuandidednagy
aal26)

VRRGAL

+  gihe axial spondyloarthritis

U
Alinevaussresrfruniseniauilulya
Weses Lesug1danigtatduduan 48
FUaYh anA1sull BASDAI leagnatingdae
ag 50 (BASDAIS0) nuesay 28 \igdszey
15A@9U (ASAS-partial remission) la3ouag
@7

19

g1ngu bisphosphonate

¢ Pamidronate ANSANE U

v

AUhedalagnszandunaadniauindnilse

Y

o a

fu3ulne BASDAI Saud 4 910 10 AzwuY
viseiiatlndemeuindous 45 unit uavitll
MOUAUDIRBEIGIUN1SEnLAUT LUl
dalflsesdnuiinguinuadae
pamidronate 60 un.@owiou Wuan 6
BASFI

WoU In198naduad BASDAI

17N NISIAYUIA 10 UN. FDLHDU WAL

FUhe#ldue1vuIn 60 un. fA1 BASDAI

(%

anasfosas 25 Wuseway 63 YENIENATY
29)

g19UA 10 UN. WUS8aL30 LEAN

Erythrocyte Sedimentation Rate (ESR)

wag CRP ludumnsnaniu

*  Neridronate nMs@nwnlugUae
fouaznsegndundssniauiindaiilsaiizu
Tne BASDAI faust 4 910 10 AzuuuLazilsl
mouAuBIRoEIdIuN1TEnLaUTlLlY
alfesesd wuingUaedldsuen
neridronate 100 0. Aatfouiduiian 6
e Weufu infliximab 5 un/nn./ads
wurndleWeutuneusue BASDAI anas
penaditfuddmatiine a a1 3 wa 6
oy wasdlefleudu infliximab  wu3ill
uAnsnafy wAEUeRlFS infliximab AN

ESR way CRP anadilatisuiunaulasuen

a

LaTaNAILINNT NHUANLATY neridronate
ogsilfaddnmneatia varinguillasu
neridronate Txiwasuudas”

* Pamidronate n1sAnwlu
HUe axial spondyloarthritis flsarusu
Tne BASDAI faust 4 910 10 AzUuL uazi
linevauesdasfiunissniaviildlya
{fioseusnuINgi pamidronate 60 wn.
Wiguieuiu golimumab 90 4 dUa
Bunan 48 #ansi wudifiaedis 2 ngu
MOUAUDIRBNITSNYlABUIELIUAI8NTS
Usglduues  the  ASsessment  in
Ankylosing Spondylitis (ASAS) working
Usgnounle patient

group global

assessment,  pain,  function, hag

infammation  AYuSeyay 20 158031

ASAS20 Wudﬁﬂﬁjuﬁlﬁ pamidronate
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MOUANDITREAE 56 Nau golimumab
moavaUBIsRnay 65 lagliunnA1siuogned
Fod1fn19adf win1sUseiiuduldun
ESR, CRP, ASDAS, n15UsgilluAINLTuLse

N159NLEUIIN MR Wuin nguila

ANaYUINNI1 NAY

q

0)

golimumab
pamidronate aghsiifedfneann.

Fedulunsd Ualuuszmalng
wuzlild csDMARDs é’m%’wﬁﬁﬁmmi
Unnduudnauiseds deldendunis
sniavitldldaiososnudaldlana” Tona
wildidndszesasuniederanisiin
wathadsadededddifunaium andeya
7l erdarhenanduiuszaniamannning,
¥iindu doddnlunisidendesadliuienn
qudan undldireldeingudanuinau
fossyTnsunenlunisldendasusn dmsu
gvfindulsun bisphosphonate wilswsn
i uazianglulud e1afa1sanaeddd i
gndulylléng

Uad9n15MUAUDIABNITINED
#28 TNFi

°

UBNIIANITAILITUVDILSA

A Ao o sw

(BASDAI > 4) §93iUa3edundunusiunis

[N

AOUAUDIVDINITINYIAIT

« fUledauaznsrndunds
SniauRnda Jadefiduiusiunsnevaues
sio TNFi 117U Ao MsSnwdausssesusn
vodlsn Tnglawgifiidenglsiifu 40 U uasd

wauan HLA-B27%

. ;;’J:‘t'hEJ axial spondyloarthritis
7isreraIN15ve9lsAtpenI 3 U Uadun
duusiunNIsneUaURIRe TNFi U1nTuAe

dmun1sdniaudensegniansiuain
(o)
MRI
+  {U78 nraxSpA  AgMBUANDY

: Cyoal e (25)
Mo TNFi 01 dsgeau CRP g9

TsATauarnSEANAUTAIDNLEU Tl

Y

Jownuway WWulsaninisdnauredsianie

v
A o v

5059 dnflenn1sUIAndLuUsnlaULaY
=~ o v 1 oA Y a
9193191n150ulAkA NN158NLEUUTINA
ngvadduiunszgn dumsniau WWudu
n1s3tadelsnnTudsyesusn dedo1fy
a1n1sn1eaddnidundn daunisdudu
WnANIswatvayunitadelse dodlv
nsSnwiignaesmaneaudmiudieusay
FIYAUBINITUALDINITUEARS TIUNINT
J a aa = Y a aa L4
Andudin lnedidmnglviigunmdinlv
aa v o ) Mg v -
fnan deauwuzinsShwildldewazeny

agly
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Autoimmunity and Cancer:

Flip Sides of the Same Coin?

L%

AdY NRDIUIBNIE

“W.U. 819158 ndegiiunuazlsade

NANUDIYTANERS ISane1UIaIIwIR

[

szUUndAuiY (immune  system)
fnihittestudodoaniglailignniu
Mndslanuasumeuen swanigelsaiid
ogilU wIoansursegefiuasuntas
Aelulwads19n1Y LYY tumor  antigen
dwmaliiedouazotozdurhouialuan
LA mmauauawaﬁwugﬁﬁmﬁuﬁﬁy’q
wuulidnnwig (nonspecific)  LagUWUU
JUN1E (specific immunity) ANUGTUTOY

ANNUALY

9 Y

VREEEATRFY nifuaIvANlY
winnganlunsazaniun1saliiIunILgas
Wadenvviadulnled (T cell) ﬁgﬂ
ousuliFdnianzasedeiiiudunsne uas
ANUITOLYALEZLOURLIUIIINNY (self-
antigen) 88091N kouALAukUanUasay
(nonself-antigen)  tiletlasfulailsiduau
Turgyinau wasinsvihaeidranela
Fouannau suvaiinisadng effector T

[

~ X =~ I ] a v
cell 1wuvu Lmﬂmmmmsu%mgmmu

q

auwadlunsmAuLaEAIUANNSROUAYBY

Wi NsaLAnANUFUaullaNITake Nk

Y @

weudauld wadlussuugliduiuagyiau
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s LLﬁ%E]’H]i]:Iﬁ]ﬁJﬁ’]mEJLﬁIE]L?JIEﬁ"Nﬂ’IEJVT’]
liinlsansennuinUnfivesgiAuiuii
1861409 (autoimmune disease) Launlsa
N43UNAN LU systemic lupus erythema-
tosus (SLE), rheumatoid arthritis (RA),

< v a < a
scleroderma vWWusu TuvaeNn1izugiss 1

'
1 IS

mnﬁm‘hmuLsuaéwﬁqa&mmal,uaqlﬁuma

WNANNALWIAIVBITEUUTANTUTUNNT

q

SrfansinsIwIweasuzise 91057
anInuIndeugaduzisedinisndaans
tumor-derived soluble factors (TDSFs)
vrldfianundouranisidolfiwaduyiss

o 1%
v v v

Wulanazanarludausiiaduld fsun

Lo

@ A [ s

AzoalnduyularuziSiAaNadnsues
ANuRAUNAlusTUUQRANT U uIRYIiY
Ansfudidnenilsdnsianudiunnlugndie
wilsdinsvhaudidesly

Tuunanuiaynaiis

1. enuilaunAvessyuuiiguiy
Tunnveslnduyunasnnizuzise

2. M5YIUANNITATUANTEUY

Y
q

aiAuiuIThwlsAnisealaduyy uay
<

pit

159

3. Wansgnuvesniquiudd
UnSnwnugi5e (cancer  immunotherapy)
ﬁnﬁmé’ugﬂg@aﬁmé’@mwm (immune

checkpoint inhibitors, ICI) finaliiin

p1n1sbifaUseasAsassuuQiAuiy
(immune-related adverse events, irAE)

At lanugIuvessEUU ANAULUY

%
N (specific immunity) & 2 LUUAD

1. N1SABUAUDILUURITAd
(cell mediated immune response, CMIR)
Junismevaussfideserdanisiiauves
T cell WJundn

2. n1smevausdfidetende
wouRvam (humeral immune response,
HIR) fifesandanisvineiuves B cell Hu

[

nan

v
[

TUADUNITADUAUBIVDITTUUYNANAY

° (1-3)
AN

'
a

A o | a ] 2
WadduUanUanupN1uRNIvuLg hI8

' o
= A 1 v

Beyihgilodosnenie duneuusnds
LLﬂaﬂﬂaauﬁ?ngﬂﬁuﬁu (phagocyte) 1y
waduualasnig wiotgaataulasdn
(dendritic cell, DO) LAnN13E8EANIU
wmaeuanelusiudu Andouaziiu
LOURLAU (antigen, Ag) Uazgnalidedlag
T,maqa major histocompatibility (MHC)
wdsiumadiiadu MHC-Ag complex uu
M7 antigen presenting cell (APC) 1w DC
w30 B cell Flagvhuiididuiaue Ag liifu
FITUUURT T cell 1380791 T cell receptor

(TCR)
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T CELL ACTIVATION REQUIRES TWO SIGNALS

Peptide

Dendritic cell

Mature antigen-presenting cell

Naive or resting T-cell
in lymphoid compartment

:

T-cell activation

g‘dﬁ 1 T cell activation requires two signals

9IN3UN 1 188 TCR a@1ansadu Ag
Taudaziindyaud 2 (second signal) &4

Dumsnszaunisvinnuvedluanasiu Jai

[
[

3 z:yz:yﬂmﬁl,ﬁumiﬁwmwumT cell uay
Fudanisvhauues T cell Taelaanasawi
Wudyaranszu (co-stimulatory
molecule) wianil WWulusiufioguuiia T
cell azdsdyrunisnszAuluds APC,
tumor cell iniluuffsensiuiudug wae
\Jugansesu 1w CD28/BT (CD 80/60), CD
40L/CD 40, CD2/CD58, way CD 45/CD25
HAYRIU 318138 Idlian AT winge
sziadumsvihauseniaadiielviiing
navAuBITRINTFLY LR T

Turzipeiudaliluanasiund

o
o

AaaLTRGUS

o

SN

Foyaundsaan T cell 1U
APC/tumor cell Fvenafiodndugnarin

[

deutyiedt

o o

Fend1 3aana (nhibitory
checkpoint) 131 dQygy1usEning CTLA-
4/87 Y CTLA-G UuRia T cell Wusmiu
viieanndwaia vili T cell viwnthiian
nsmevauemIeduduAnUATeNsEIng
wad eswn CTLAG fanuanunsaly
nsduiulanana B7 (CD 80/CD 86) #ifn

299 APC la#n31 CD28 84 10 win Tunsdl

1% '
[ =

U nueuneun

(g7}

2 Aldanunsodasala vinle T
cell ldgnnszdunielinavaussiods
wlanUaay wu Tun1izuzise (cancer) 9

srvugiiAuiuldivsednsamlunisinda
=

o @
WadUISY AagUN 2
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31]“71. 2 Immune checkpoint control immune deactivation and regulation

[ o

lngunAszuugiiguiuagyinau

9

S0 usENIne CMIR wag HMR 1ile T-cell

gnnszuIzdsdyaIali B cell dnsidiy
3

TUIUBALAS1ILDURUDR NIoNSIa5iale

—s

Al M IATNISIALTIUIULYAA bUTEUU

1Y

nAANAUTS B cell, NK-cell, suppressor T

cell waz regulatory T cell (Treg) Litalsi

= a a

sruvugiiAuiuduseansainlunislesdu

1Y

dunsieainniguenld sndudesdiszuy
AfuNe d1un1sdearsegravunsay
senIalanaTINTInTEAY uazaindoyyu
o d‘ a d‘ IS
n19vieuvessruuiiiniu Welaiinng
nszAuseriluanasuunty wanzld
auna fo1aviliiinnzeslnduyuiniu i

Un 3

= .

gﬂ‘ﬁ 3 Immune checkpoint control immune deactivate




>

=

29 avufl 2 ifeuluwIeu w.A. 2561 | 141

AALANAI9TENTNeTz UL RAuiuTy

salnduyunazuzIs

a

AURAUNAvasEUUgNAuiuTY

U

n1zesladuyu (autoimmune)
lsannsealanduyu vialsAnig

JU1AN fRNANNRRUNAluNSHaUALDY

Y v oa

vossruuniiAuiy Mwadgiduiuinaiy

9 Y

(Y

duauldarursonsnigadniies (self-Ag)
panandsulantaoy (nonself-Ag) 1 v

Wi self-Ag wwadudinisnsiuliuad lu

Y v o

svuugfiduiusinaudeiies a¥rseeln
weuRued (autoantibody) wazndsansleln
Tavlud3unamnn Wan1ssniauiseseves
Heide waziinlsaniuun anufiaund
wiahiloraifiosnain

1. AnuRanatalun1sAndnans
wlanvasuesnlulinun waziliwadiine
WA (apoptotic  cell) mnAgeY d3U19
AANYATIAULAAFLDY (self-Ag) asnaluil

NINTEAUNTYIINUABILDS

1Y)

2. anuunnseslunisiiu uwag

AIVANNITABUANBIDITE UL TANTY Ty
AIWAUIANAUF YY1 UNAD9 NIDATULIAUS

Imaqas':m (co-stimulatory molecules) i

'
Y a

Hn19nsraudyIadNuau 1wu CD28  Uu

q

N1 T cell dunu CD80/CD86 UuiRy DC

= a

mniﬂ%Lﬁmmsmauauawmumu 8317

[
¥ U U a

Juus auduwmn sz uugfidudiutu dnns

iangiiladadales wu lsatedniaugan-

=

meen 39in15lden abatacept  Fadu

soluble fusion protein NUTENOUAILEIU

extradomain w89 CTLA-4 118udanis

Y199 CD28
AuRaUnAvassTuunifduiuly
<

N12ULL39 (cancer)
Tnevalwaduzisaiinuantmiidu

LOUALAY (tumor Ag) auNTaNTEAUTEUY

aiAuulviinTnoUAUDILUUT NI ZHIY

N5vues T cell 1oAIUANNITANATY

vouwaduzsale nefltunaunisaniunis

(immunoediting) Usznaulumie 3 sy

a (5)

0
1. szezvan (elimination) N5

As9duwaalasuly (transformed cell)

| a & I3 2 a
nauUNAzLdUaaNLLse (tumor cell) 13u

faLe innate WAy adaptive  immune
A Y
NUNIINTEAUNIU damage

(DAMP)

system
associated molecule pattern
WALAIIANU T cell ¥llm tumor infiltrative
lymphocyte (TIL) fudtadu ilwiinns
wadlalalayd Afdoeadimaduls wWu
IFN, IL2, TNF, NK cell gr 2D tJudu

2. szgzauqa (equilibrium)
seoziifuszoziianilszuugddudu
a1unsanruaunsiAvlnvosigadi
Wasuwas (transformed  cel) wazlald

<) s < I @ 1
ﬂﬁiEjﬂanIL‘UuLéUﬁallgLiﬂ wAnldause

o

Mantinualuls dndlslainisvinauees T

cell uwag IFN-y anas wadmaiinag

Wasuluuwaduziss
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3. szyzvanIen (escape) oy

'
a

waduziiusugydeauaudinisnszdu

e

QAN (immunogenicity)  Uaga11130

9

@nseanisgniinatefieszuugiay lne

wudnwaduziselnuanifiuisuulasly

et

3.1 dn15aA91UU tumor
specific  anticen  Uu MHC class |
molecule

3.2 goydemnuannsalunig

1aue peptide Ag U MHC class |

a

3.3 andIUIUNITLANIDDN
¥83lutanasu (positive  co-stimulatory)
vilafidnsnsedunisiiaures T cell wu
D28 vielfiunisuanioonvesluianasau
fvimtfiataduain (hegative  co-
inhibitory molecule) flonai3undnagig
wil931 check point protein u CTLA-4,
PD-L (program cell death ligand) @fﬂgﬂ‘ﬁ'
3

3.4 fiun1sudsans immune-

suppression

= 1 L . . (6)
aenlesEndasiduiuly autoimmunity uaz cancer

_L _L
T cell T cell
CD4* < -> cDs*

S
“ Accumulation of iDCs
Spleen \

@ <«-------------- SIAB <

Tumour
Apoptosis Site

Differentiation of
thymic precursors

l

Thymic atrophy

VEGF

Chemoattraction
(IL-3, SDF-1)

Reciry
. Recruitment

Pro-inflammatory situation

Chemotactic action

TDSFs

Peripheral vessels

‘@ ;@ Angiogenesis
I Endothelial cells

@

Immature myeloid cells
. CD34+ progenitor cells

;:;Uﬁ 4 Cancer immunosuppressive network
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svuugfiduiuiididaadusis
(cancer immunosuppressive network)
Sudufisuamia primary tumor site 013
W&3@15 tumor-derived soluble factors
(TDSFs) 11 vascular endothelial growth
factor (VEGF) vhlusiasiumanssionis
WUSFIUDIEas (tumor  microenviron-
ment) Anaaunsaliiwaduziialiign
viiae $auduisadgidufuiiuusn
(immature myeloid cell, iMC) wu iDC
uag LLQJﬂIﬂ'ﬁW’]f\]ﬁ]’lﬂl“ﬂﬂi%@mﬂgauﬁu’]g\i
Uinadudendldidsaiumeide lu
nydifiwaduziieligninda Senadianin
tumor-associated immature DCs (TiDC)

and macrophage (TAM) @1u1308aunau

‘ Autoimmune disease

¢
£

Self antigen Autoimmune

Hereditary complement deficiency| response

Defect in the recognition
and uptake by macrophage

Impaired clearance of apoptotic cells

Autoantibodies —»

*  DNA-IgG immune complex

—— Decreased tumour antigen

lUgwaudmins suuduientaon 1u
A I3 < P
N3difl DC @1unsaAIuANEadNLLSIle 9y
WANN19918V09Lad (apoptotic  cell)
ufusantgliaunsanidawadiuaii
danaludl anti-DNA-Ab sie self-Ag  vinlvdl
aninAatgadeiunilveslnduyy
LANNIS

(pseudo-autoimmune  status)

a v [

dAUN

q

nTgAuy usiotfies dn1sadig

a

autoantibody LWNTU wag iDC NN

VU SIUVENNTESS Treg WALAY 9111A
Tadugan1svinauwes T cell 5aLAnNNS

WinlagueaszuuiAuAy (immunological

q

tolerance) 8 tumor cell HWARNSAB

s & a o 9 =
LAANELIUNHINUIU C’NE‘U‘W 5

Dysfunction

— Defect of immunological tolerance
of Tregs

t

—  Acitvation of pDCs through TLR 9

|
L]

CTLs for self antigens

|

v
—* Tissue injury

v

Autoimmune disease

Persistent inflammation

Immature DCs

Decrease in yiptake by macrophage
Solulle PS Tumour microenvironment  ——#*  Tumour-derived soluble factors
oluljle
Pro-inflammatory response l
Tumour antigen
i DNA-IgG immune complex ¥ Activation of DCs and T cells
-~ l T
Autoantibodies ——» Tregcells —®  Immunological tolerance
l IL-10, TGF-B, PGE,
k. L
Anti-inflammatory Immunological ignorance ——————— & Immune evasion
response L

Tumour progression

gﬂ‘ﬁ 5 Different pathways for dysregulated immune responses in cancer and

autoimmune disease
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szuugfiduivluninzeslnduyu®
luanunisalvedlsagda (SLE) 4
nsnseduszuugiduiuediesieidedlag
self-Ag 9nAuRaUNG Tun1sidnusadi
ABuAD (apoptotic cell) wuLAEAY U

anNNNINIEAUEaRannIaT {WuNaaIN

1157 DNA-IgG immune complex FiAndu
a11150n32AU plasmacytoid DGs (pDC)
HUNNg TLRY Twiadns IFN-A sasdunisvin
Wif wagsIuIu Tree anad dwnaliiinns
Rrareiiiolfofiiesarnnisiiauees

cytotoxic T-lymphocyte (CTLs)

A1 1 Differences in dysregulated immune response between cancer and

. . )
autoimmune disease

Impaired clearance of Inhibition of phagocytosis

apoptotic cells

Impaired function of phagocytosis

Source of macrophage

dysfunction activation

Soluble PS derived from tumour cells

Hereditary defect of complement

Macrophage
phenotype/susceptibility

to apoptosis

M, macrophage/resistant to apoptosis

M1 macrophage/sensitive to apoptosis

Effect on APCs Anti-inflammatory response

Release of anti-inflammatory mediators

Pro-inflammatory response

Release of pro-inflammatory mediators

regulatory T cells

(TGF-B, IL-10, PGE,) (TNF-at, IL-6)
Autoantibodies Tumour antigen Self antigen
Cba’ CD25" Increase according to tumour progression | Decreased/dysfunctional

Immunological tolerance | Maintained

Destroyed

15U IMANNITAUANNITHIIUTEUY

o/ [

f
av 1 Y @ 1A
plduiuandnelsa wialddu 2 ngude

9

1. N19aANIIRABUAUBIVBITEUY

@

1A (immunosuppression) Tuns

e )

nwlsaiiud Ismeelnduyy wu n19ld
a13%107 (biologic agents) Tun193nw
lsadesniauguinesn nsen1shie nagil

sunu lunsailasunisugnangeies

2. MIAUNITHOUAUDIUDITEUY

¥

NUAN
Y 9

fiu (activate immune therapy) Li®

DUANDIABNITANAIVRLTAAULLT T

q

3

Y @ o v w

Sonin giiduiuidasnwiugiss (cancer

9

immunotherapy)

Tutagdu  cancer immune-

therapy WUIMIUNAlANISNUTDIYAE

a v

niiduiu 190u 4 Yszunnde

q
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2.1 Tululprauoauaufuen
(monoclonal antibodies, mAD) ﬁa%ﬁﬂ
FusnliilausumnzseansulanUasuvie
LouAlauiieguuialwaduyise 1wy CD52
loun g1 alemtuzumab Tun155nwn
chronic lymphocytic leukemia (CLL)

22 giiquiudidauuuly
1M1¢ (non-specific  immunotherapy)
iy e1lungu cytokines, interleukins (IL)-
2 Tunms$hwueziSale interferon  Tunns
Shwrngisadaienyn wazindudll (BCG
vaccine) lunmsshwugiSanseimnzdaane

2.3 msfudinsinuvesans
ﬁu‘%nmamaﬁ’mﬁiyapm (IC1y 81
ipilimumab aengnilasn1suiu CTLA4
7wl checkpoint protein USIUAENN
UURT cytotoxic T lymphocyte (CTL) #3580
81 nivolumab ag pembrolizumab i
aaﬂﬂw’ésia checkpoint  protein  Uu
activated T cell ﬁ%a’j”l PD-1 W@y PD-L1
uaz PD-L2 Mioguuinvaawaduziie

2.4 Tafusnwiuzise (cancer

(%

vaccine)  lagnsnseAusruuIAUiuly

INTNTARULLS wavaru1savinanelusAun
Wetastumasuzisala wu aduuzisa

Unungn

a v A o
uonanldafinisiianuslu

Y

SEUUQNANAY UIAIUANNITINIUYBY

immune cell l@dnuaneguuuy Wy n1sul

o A [ 4

wanilauiuiseusudiuly (adaptive

q Y

cell transfer) iy CARs, TCR, uag TiLs

IngnsldiwadgidAuiuiintuuesiae

Y

1215109lAIRTIN AT AwadLZLS It

Chimeric antigen receptor (CAR) T
cell therapy

Msld T cell woufthofiing
MOUAUDINE Ag fu suuumsuenad
(aphaeresis) wagtAulUIAUFILATIZHUURT

waa udsududsudyyunisou

caNle

tumor Ag U (chimeric antigen receptor)

TrduAulUsAUT I UUwad LS

T-cell receptor (TCR) therapy

1aun13 engineering T cell w84
¥ 3 Ya ¥ £% U %
AUdsuzise Midnisaredifudayyiu
(TCR) 718111309UAY tumor Ag laenss
biAnn1snseRugiduiunefuuzsaty

DU UL AL EY

Tumor infiltrating lymphocyte (TIL)
therapy

VY U

lagnsld TIL - Wignnseaulwian
aduzISudT WuTwuLasiunsEau
pAudulaenss linisadrelelalada
Manewaduzssliegaduszdnsam
g1919angNdudan1sinauiyadann

» @
aueyee (ICD)
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Tnemlussuugiduiu In1siiu

U

ASYINUIENING APC way T cell 1o

= o . = o
WMNNZ@ULIENI1 immune checkpoint %43

[
o

NTEAU waranAdYYIUNTNOUALDIVEY

W
QiiAuY lnesyuudesaeganndyyiui
d

checkpoint n3eynanndeyeyns vivbAing
WINRUADLOUALIUIINNNY (self-tolerance)
JearuldliAnnsnsedugiauduuinliau
WAN1SYaN8LwaasLe9 3aLNALIANID8
[ER IR T
| a a &
wAluN1IEAAANLLSa (cancer)

WAAULLTI91FENITIRNUSUIUAISUURN

wad Aidugeaindyradiaes (inhibitory

checkpoint  protein) 4w PD-1  (pro-

grammed death protein-1) Uil T cell
ez PD-L1 (programmed death ligand 1)
U APC viowwaduziSe s3uvke checkpoint
protein fausnfinude CTLAG  vufa T
cell iaduriu B7 (CD80/86) U APC ag¥in
i D28 lyianunsansedunisineuves T

< v

cell dwmaligaduzise soaiuannIsgn

@ |

VRRRE! Lﬁai:wg:ﬁﬁmumamL%ﬂ‘v‘hmu

9

amas (antitumor  immunity) wadugL5a
anunsaLiiudIway wasgnauludausiou

aula

A
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CHECKPOINT THERAPY ENHANCES ANTI-TUMOUR RESPONSE

CTLA-4 blockade

CCE APC-T cell interaction

©2016

Activation

PD-1 blockade

T-cell

Enhanced killing in tumour microenvironment
Tumour Microenvironment

31]17; 7 Checkpoint therapy enhances anti-tumor response

PNIIBNUANNAUNUSTENIeL A
MM998lnduy (autoimmune) UNITHA
12159 (cancer) fanuuni1 30 U wunig
n&snilesniau (myositis) Tugftasuzise

< ¥ = ¥
ATZENITDINIT  USLIILFATUL ﬁi@aﬂ’)ﬁliiﬂ

¥
% =]

wifauds (scleroderma) fifindruiesniau
FIMAUATIINULDUAUDAYUA anti  RNA
polymerase Il agifiumnudsasionisin
uise Tumenduiuiisigaunisdnennis
\im mutation  eawaduyiSevinlAAe
auto-Ag  waziluwmeliiinnisneuaues

FPUUYRANAUAINNT TIUTINTNY anti-

transcription intermediary factor 1y (TIF-

1Y) ez nuclear matrix protein-2 (NXP2)
lugUae inflammatory myositis WAy
eodlunisifnuzise Jaduldinlusssuni
103 Jszuugidudusofiuness (ant-
tumor immune response) BELAT Lare13
fdiulunisiinaiizeelnduyy
(autoimmunity) #1UuN
defimsinfidususidaunsnu
uw1539 (cancer immunotherapy) gouil
lanaduasulviinniizeelnduyy
(autoimmune) fislungulsavsganiin uag
lilelsamaganin Tufitazndnda irae 4

WVINANNNISLY IC
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31]17; 8 Mechanism of PD-1 checkpoint inhibitor

A

T cell

MHC receptor

anti-PD1
antibody

CTLA-4

cD28

T cell B7
receptor

anti-CTLA4
antibody

B7

T cell
receptor MHC

anti-PD1 PD-L2

antibody

;J‘U‘ﬁ 9 Mechanism of action for immune checkpoint inhibition targeting CTLA-4

and PD-1

NANSTNUVDINIS LFU18ULINITNIUVBY
3,5,8)

v o

REANAFY Y ()

9 v

nsldeduganisvinauvesynana

dygrad (1C) Vi liAamanisallaia

17

UsyaannaszuundANiY (rAE)

Y 9

[
LY o

8171000 NIFULINITNINUNLA
anm (IC1) SugansvinauvosdygyIui 2
yrafinuuRives T cell nlulinsiiusyuy

aidududeadiuuyi3a (anti-tumor

immune response) ugazlanaanslunis
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¢ 2 & a 1% a «:1'
ﬂ'ﬂ‘UﬂﬁJLsﬂaaugLiq LANBDIALNARNAYINLAYIN

Y v

1 s a i d'
lainsUszasd Tussuugiifuiusonivivdu

3

BIANITOINITUALUIVBIANTT
213N (FDA)  laeud@lvien IC1 §1u3u 4
vila Tuns¥nuiuzifeiieglusrezgnay
wusoanilu 3 nqu leiun

1. Anti-CTLA-4 inhibitor letlfien
Ipilimumab Fadu fully human IgG, anti-
CTLA-G monoclonal antibody #ilusuiu
lana CTLAG vuiia T cell gniranldy
ShwuzSeimvilaszezanay (melanoma)

CTLA-G Ju checkpoint protein
Asudyanaiidugeatinnansedu T cell
IngldTnvanan1sduvesluianasiu (co-
stimulatory)  CD28-CD89/86  4ilod91n
CTLA-G  danuaiunsalunisdu (affinity)
ffu CD80/86 VU1 APC 11nA31 CD28 i
IaUNT0MEANITNTEAUNITNDUAUDIVDY
T cell léfinsWawnen abatacept dau
soluble form a3 CTLA-4 w1andgyayiod
N13N38AUYY co-stimulatory un133nw
Tsadadniausuinesd uenainid CTLA4
Fettunumlunsdudenmsvhauues Treg

faifu M3ld anti CTLA-G inhibitor

wBNANNGUFIN1THNIUUTIUIAATAE

domald T cell  ndunvimdfigu
waduzidsldunndu uarduinatuegly
@01 tumor microenvironment A9gilng
Lﬁ'u%uﬁuaq T effector cell Lagni1sanas

U9 Treg

2. Anti-PD-1 inhibitors banen

pembrolizumab Fa1du engineer

humanized antibody &g nivolumab i

Wu fully human  1gG4  monoclonal

antibody o PD-1 Tun1sSnwnuziSeimile
(melanoma) ugiSatan (NSCLC) waguzisa
A® (head neck cancer) TINTI9NZI598U 9

PD-1 receptor aguuil T cell

[

minlugeadindyyin NNy

q o
o

fquiu lnedlnaannisviiauves Teff cell

> =,

'
=

Fsp199wmilondn anweuAlauRunszdu
Dunawu wazdeides wu  Tuanizin
Foi3e%s viemsiinuzite vnlF T cell
MUAENIN F9U38n91 exhaustion N58US4
dyguangmana PD-1/PD-L1  uag PD-
1/PD-L2 919vhlH T cell ndusvhwidile
it uazdefunsul v sTaduzite
viamuaunsAndelsaldsnadamis

3. Anti-PD-L1 inhibitor lgikn &1
atezolizumab ﬁuégﬂé’zymmwdw PD-1
way PD-L1  Tun1sShwiugiSaniaiu

Uaanig (urothelial  carcinoma) uag
NSCLC

PD-L1 wuldunnudnanwadiialy
Tuauedl PD-L2 axnudulngluudiia DC
wazuselasie dsuntssnsesu PD-L1 Tu
fundaiidnissniau e1afunalnves
sremelunisilesiuda ieannisoaud
ve9 Teff cell unluwadugise WwnuAs

\fiuTuwed inhibitor  ligand 19w PD-L1
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a

Windy viliduiu PD-1 uuRa T cell 49

14 [ ' v

doygyraunsdudassuuinuiueniu

1159 (antitumor immunity) anasiluals
waduziSaasaivlnty
n1stgangy 1A laud
ipilimumab, pembrolizumab &g nivolu-
mab anldSnulsauziSaiamvilaszesgnany
melanoma) fiatdu

(advance stage

aui1mtilunisdianuiiiugiulu

Pl

(Y] [

szuuifuiuandnwilsaugtss (immune-
therapy) 1a8ils1897U80I1N1950AT IR 5-
year survival rate \fisdudedoray 25-31
druluuziean (NSCLO) ildsunisdnun
f1e nivolumab @11150LfiNsnsIN1550N

[

FInlu 12 wWeu lnnedouay 51 Waieuny

a

AN95n81A28 docetaxel  UBNAINUE
$189°1UNSLY nivolumab Tun1sSnwILSa

1o (RCC) wunlawannInnishasuativnvn

A15197 2 Approved immune checkpoint inhibitors and indications, target of

investigational drugs(s)

CTLA-4 Ipilimumab (Yervoy)—metastatic melanoma Tremelimumab
PD-1 Nivolumab (Opdivo)—metastatic melanoma, NSCLC, | Pidilizumab, AMP-224
renal cell carcinoma, Hodgkin lymphoma
Pembrolizumab (Keytruda )—metastatic melanoma,
PD-L1-positive NSCLC
PD-L1 Atezolizumab (Tecentrig)—urothelial carcinoma Avelumab, Durvalumab
LAG-3 None BMS-986016, IMP321
B7 None Enoblituzumab, MGD0O09
TIM-3 None MBG453
CD137 None Urelumab

9 nAud1Sannaia i lud
N15ANYIUNUINTBY immune checkpoint
Tusiunisdug fenstundudvunede
nsmuaNsely wu T cell immunoglo-
bulin and mucin domain 3 (TIM3) Way
lymphocyte activation gene 3 (LAG-3)
Fam151991 2 Feanrsdunue eIz

o

(U N v o ! 1 {
songusdudagaann (Cl) dsnanadldidudn

a1l NNTANVIDU MNNATILABIUD

gnldihan@avgnisallidfisszasdroseuy

(Y]

o a a o ay
au lnglanignsilnadind sz uugilauiuy

1 o U 1

Ansviruiinundu Tegldisans day

91909 UATIBINATVNUANINLAUVD

ay o 1

seuugifuiusieaiyizdy q (raf) Tulse

Y

megandn waglylalsaniegundn
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Ingnundngiugtinisainisiin

ANNAUAUTLAVDIYT LaEUYUAVD

[
o '

lsAuzi5aisne uwazAUFULSINTATLe

iIrAEs

< v £ a aa
wnteglUauiadetin

I@EJLLTNG]’]&JEJ"Iﬂ"IﬁLLﬁ@Q@@ﬂLﬁu 2

oA (9-11)
NaNAD

q

1. wgnasalladneaussaealuy

ol

ruugiiquiunlineadasiulsanis

4R (nonrheumatic irAE) lAwA

CaN

STUURINTA : fu (rash) nulaunn

a = v

Nantesesay 30-35 lngonaiviatg kUL

q

FIANSIIN 2

STUUNILAUBINIS : anlddniay

(colitis) vimadelanesosay 30 NTNITUWLTS

9

wazliyuwse lusensuusionvilviie

aldnzg wazdetinle
szuumadumanegla - e1n1s
UJondniau (pneumonitis) wuldvey way
QR RIITEN| [}
szuusaulivie ATIAINUNTS
gntavvesnanlnseun R1liiAn hypo-
thyroid Tussuznas LAZATITNUAITNAS
gosluuannonlAanasdIuntn (anterior

pituitary)  Aaun@ sududeslasunisla

gosluunauny sauvadl hypogonadism,
primary adrenal insufficiency, pancreas-
titis Lag type | DM uenani delsrea
AuAnUnAlusEuLate 2 d1URe
encephalopathy

e peripheral  neuro-

pathy %38 Guillain-Barre” syndrome

M1519% 3 Other (nonrheumatic or musculoskeletal) immune-relate adverse events

and clinical description(g)

Immune-related Adverse Events

Clinical Characteristics

Colitis Diarrhea, in severe cases causing perforation or death.
Usually develops earlier in therapy

Rash Vitiligo, neutrophilic dermatoses, and other skin
manifestations reported; develops early in therapy

Thyroiditis Usually resulting in hypothyroidism; can be a late
manifestation

Pneumonitis Ranges from mild dyspnea and cough to hypoxic respiratory
failure

Hypophysitis Can affect all hormonal axes of anterior pituitary or can be
selective; patients may need permanent hormone replacement

Hepatitis Transaminitis, with or without elevated bilirubin

Central nervous system

Encephalopathy responsive to steroids has been reported

Peripheral nervous system

Peripheral neuropathy, Guillain-Barré syndrome reported
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2. wamsallaineUszasalu
ssuugiiduiuiiisatasiulsanisgunin
(rheumatic and musculoskeletal irAE)
1gun®

91115U2A98 (arthralgia)  wule
Uawgn witedniau (arthritis) wuldiiies
¥ovay 5-16 uazazifindumniinisldenic
sy 2 fTuly W ipilimumab  waz
nivolumab  wue1n1sUIndesesas 6.1
wag 7.7 Auddu wazazifiuiuiesas
10.5 #1144 2 Fasaufu udedniinasle
590/ peptide vaccine azifisTudsdosas
43 wideyafisnesruindu true
inflammatory arthritis 813sn31ALTY
s30ilegannnissierunatinfesly
clinical trial wnlyilafianuguusaszau 3
FulU (unsifuresnsiseuzis) fona
Lildgndudin wallsneeaunisfne
observational studies ﬁﬁm‘ﬂ‘ff CT uay
PET/CT  Asulazudilne ipilimumab
nuinfesag3.4 guiguresneiivedniay
(arthritis) Aaulasuen walusneauivia

Toyani1sinmIue imaging naslieslyl

a v A o ::4' o 9} v
HUBATUNYALAULNYINUNITBNLAUVDIVON

q

v
v v ¢

\Aaduduiusiu IrAE aneniivdelsl
9115UNNULAIATUIAS (sicca
syndrome)  #151897U91115UNALAT AT
1asue nivolumabsaufu peptide
vaccine Tun1ssnuwiugLSefiania
(melanoma) #3augisela (RCO) lanedan
8y 24 uaz 21 aNa1AU ueanldiiesdn
LA81v83 pembrolizumab Wguiu
ipilimumab Tun1s§nwrugL5aRInda
melanoma  wuensUnuelaLilessee
az 4 uaz 7 auadu luvmsfiennise
WANULeNINADSeuay 3-4
91INSLEULRBASNLEU (vasculitis)
wutfesanfina1318910 74 s18iiegly
msdnelad 1 ves ipilimumab  Tun1s
3n®1 melanoma
91n1sUraLiiesndutie way
n&uiledounss (myalgia  way muscle
weakness) Tagnueinisuannundnie
Joway 2-18 Tlun1slden nivolumab  uwag
ipilimumab  wAnund1uiosounsdly
nivolumab3siuiiu peptide vaccine laas

Sovay 12
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AN51971 4 Frequency of selected immune-related adverse event associated with

immune checkpoint inhibitor treatment”

Anti-CTLA-4 Anti-PD-1 Anti-PD-L1 Combination therapy
(ipilimumab) (nivolumab or pembrolizumab) (atezolizumab) (ipilimumab-+nivolumab)
Any acverse event 72/25 82/14 69/16 88/40
Dermatologic
Pruritus 24/0 23/<1 10/<1 33/2
Rash 19/1 21/2 7/<1 28/3
Gastrointestina.
Colitis 8/5 1/1 1/1 12/8
Diarrhea 28/5 20/<1 8/<1 44/9
Endocrine 6/2 30/5
Thyroiditis 2/0 10/<1 25/1
Hypophysitis 2/2 2/1 - 8/2
Hepatitis 4/2 6/1 3/1 30/19
Pneumonitis <1 /<1 2/1 6/1
Arthralgia 6/0 11/<1 7/1 10/<1
Arthritis - 2/0 =

nalawedanwvasnisiiamanisalling
Uszasdraszuunfiguiy Grap) ™"

1. 1999 Th wag Thi7
gy Imaﬁbﬂﬂmié’ugﬂmiﬁﬂuqmﬁm
(checkpoint protein) fid@uvinli Thl way
Thi7 vty wioufuinnsmds IL-6
wag IL-17  nasAnwlunynaaeanuin
nsduds CTLAG 9119 Treg cell §isuau
wagmthitanas FMafinsruinnsdsuutas
V999R5187U Treg cell/Th17 cell axis
dlunisifinlsaniseelnduyunaiglse
19U IBD (Inflammatory bowel disease),
psoriatic arthritis  1ANANFIUUTTY

WU Th17 cell faidungyuadidgvosnis

{An IrAE waan1sld 101 iesann 1L-17 Huls
Tolend Aiflunumdu potent inflammatory
cytokine TuszUUMaLALBIMIT 21NT189U
ald@dniau (colitis)  auilan1sdnLauagny

suusslulsm BD  anansafinlanaslasuen

Ipilimumab wargUigunesieiiin
Inflammatory ~ arthritis ~ #asannlasuen
. P~ Y ) !
nivolumab  flenisaanedulsalungy

Spondyloarthritis dunasinnisriia
299 Th17 cell Lﬂ'm%ﬂu@aq% wonani
F98518914n15LA A immune-mediated
colitis Tugfthedilésuen iplimumabduniug
Fuidelsaludld (microbiota) Tnemsrany

Bacteroides phylum
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2. mswasuuUawes T cell - B
cell interaction Tunynaaesiilésuenin
ipilimurnabyate aSaialdinasasas
Wiuty Wy anti-

pathogenic  auto-Ab

pituitary  Ab dswalwiiia hypophysitis
3’Jm71y'qmaf\1wu perinuclear antinutrophi-
lic cytoplasmic Ab (pANCA), Anti-Outer
membrane protein C (OMPC) Ab Tu
colitis, anti-dsDNA Tu lupus-like nephritis,
anti-factor VIl Ab Tu hemophilia, anti-
thyroid peroxidase &g anti-thyroglobulin
Ab Tu thyroiditis
ugiinaulalunisiie irAE €3
lifaou ndsldsuengy 10 uAdedndu
HauINsEUUdAuiugnnsedulivinay
Wity vausd Treg ¥iwiidianas Saufu
UNUIMVBY human immunity ﬁLﬁNMﬂ%’u
9 I AREA TNV 191 UVBITZ U
piiduAudisn iy Lififamefidaou was
gnflazaanisalanudevnesostoizdu
ndandilasuen Fedunisiia irAE Tu
fUrsurazauotaseiy Meeteasiign
NSENULALAITUTULST Tngidedn
pathogenic  auto-Ab aznulauinnanlu
ngx anti-PD-1 luvazfiaauiinnives
Treg/Th17 cell mediated autoimmunity

Tunauillé3uen anti-CTLAG

Uadeiianadndinasianisiin irAE
o )

uanaenulunsazau

1. Tumor cell Hunuimdu
WOURLIU (Ag) NaNNTONTEAUNNAIUNIY
TinouaunsdIuwIn (cross immunity) %9
INALNUYL primary  tumor  Way 5¥nIg
Wealedugiiliiianadnuasineioay
= = Yo & a Vo 1%
finsfnwgthsuzsaiaglasue IC wda
@eainas laglisantuliloie@nel TCR
analysis Wui1 T cell tosaziiidvngse

shared Ag yIUSa UM aNgSe wad

1%
[

14 dy LY = = g
nauile wagimila UBNIMNUINNANTTU

= 1

71 uzSanssriafufazianuwnnaislu

ATUARNIDDNTDY Ag  MINIUIU UaENNS
Usinguuiaweadduldeiy

2. UnUImeas Th17 ludninnass
fusunnautfves IL-17 dndulalaladi
nszuLaduzISe (protumorigenic) wazd
dliAnmssniaudesdlugld  fuseu
wazuyiSevon luvmgideadu Thi7
@11150n149m melanoma tumor cell g
Tnonsslumynanos tufdoninia AE du
919FUWUSAY primary tumor  LazA1L
WeadeaileniannisnevausIves

tumor cell fioen ICI IMNlanansalungdls
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A1519% 5 Recommendations for evaluation of patients with suspected rheumatic

immune-related adverse events

Suspected Immune-related Clinical Examination

Adverse Event

Laboratory Studies Imaging, Other Studies

Inflammatory arthritis Full joint examination

Schober test

ESR, CRP, RF, CCP,
ANA, HLA B27

Synovial fluid analysis
Joint ultrasound or MRI

Sicca syndrome Schirmer test

Palpation of parotid glands
Unstimulated salivary flow

ESR, CRP, ANA, Ro, La Parotid gland ultrasound
Salivary scintigram

Minor salivary gland biopsy

assessment
Myositis Manual strength testing CK, aldolase, ESR, CRP,  Electromyography
Dynamometry ANA MRI of affected muscle
Myositis panel (Jo-1,
PL-7, PL-12, EJ, OJ,
Mi-2, SRP)
Vasculitis GCA: palpation of ESR, CRP, CANCA, For GCA: temporal artery

temporal arteries

PANCA, MPO, PR3, biopsy

Palpation and auscultation urinalysis MRI or PET of suspected
of arteries affected area
Skin examination (purpura)
Evaluation for
mononeuritis multiplex
o o 12 ! 4 v
k) m:nmmswlmwaﬂszmﬁluswu ﬂE]‘lJI‘WEJ"I ICl Iﬂﬁﬂ?iﬁﬁ)Uﬂ?N‘U@%ﬁ

a vy

o o, (13)
uANNY (irAE)

q

Ween rAE anansaindulalyl
31ALI81 warALTULIIA1aTY fUaeT
lasuelungu 1C AslasuAusINdiaan
wnndananyn lunisilnsgdfinnny
UsglUNatIufe ARonIUNITILKUNNT
o & °o w Y D =
Snwn BedunauadAglunissnwgUaen
ICI W849

Vi IrAE - 91An19h 58

v Al

HataAsslusruugIAuiuillad ATl
U IUNITURSIIN YTDBIADWAYIA 1N

'
o

wnndrdsenladdeds natrafeedenadnn
(M15197 2)
AMs5USELINUAINULAESIUNTSLAR

Areelnduyu (autoimmunity)  AI5L5Y

a U 1 1 =
seazduaguigluliazauadeaziden
d‘ % a 6 =4 6
wiatiszsnisifiamgnisallafislszasd
AE %9n15710988 WaEN15AIIT 81AYBINNS

aa .. [ [ ¥ & v
n13Aaun (clinical clue) Wunan aunwnesy

'
o [y

FainsShwmunsdsuslanfisndntos
fhinlUgnsdudu irAE Wy eIn13seuLmEe
Tisgnnmuems eradufisaennisiiny
161U ldnzasiunisiin irAE uidnd
n17% hypophysitis %30 adrenal  insuffi-
ciency iRy fonadesroefnnugUie
2e19lnA%A 151 Ue1989 1N TTULS
dedin aldlasunisSnuiegiaseniu

LALUNIIT




156 | 13anslsadeuar anFady

A15197 6  Clinical framework for the management of immune-relate AEs in

patients undergoing immune checkpoint inhibition

Prevention and

anticipation Provide patient education on AEs

|dentify personal and family history of autoimmune diseases

Donsider concomitant drug toxicity profiles

Baseline physical examination :-

Thyroid testing, Virology (HIV, HBV, HCV), TB testing, Autoantibodies

(not universally recommended), possibly ANAs or anti-thyroid peroxidase antibodies

Baseline chest radiograph and possible CT scan

Continue to follow up patient for AEs after treatment is completed

Diagnosis

Be familiar with possible AEs involving various systems and organs

When an AE occurs, consider differential diagnoses such as immune-related AEs disease progression,

condomitant comorbidities, AEs caused by other drugs

Perform organ/system-specific testing, including autoantibodies and imaging, as clinicaly indicated

Inflammatory biomarkers can be useful in the diagnosis if levels are very high

Consider subspecialty referral

Treatment
Consider hospitalization

Glucocorticoids are usually indicated as initial therapy; consider high-dose IV pulses for severe AEs

If response is inadequate, consider other immunosuppressants, ideally those that would be used in a

similar noninduced autoimmune sysdrome (e.g., TNF inhibitors for colitis)

Consider antibiotic prophylaxis to prevent opportunistic infections

(e.g., trimethoprim/sulfamethoxazole)
Glucocorticoids should be slowly tapered

Discontinuation of immunotherapy

Permanent for severe or persistent AEs

Temporary if event is mild (e.g., rash) and can be managed with low-dose glucocorticoids

Consider an alternative checkpoint inhibitor with a different mechanism of action

Monitor for long-term sequelas (e.g., endocrinopathies, persistent autoimmune features)

Turazfionnisiudu (dermatitis)
nuldvesdutuainainnisldengui
Useifvieaide arldoniau (colitis) ¥30
Uandnidu (pneumonitis) wiagnulives
uifienadudiunilewes irAE Aiguusaausios
Sugtheldlulsameuia anwadnefeenis
Ternguil unndasaszuinuazinniu
91150819l NATANNANTLNUVBILY b
flonsdnavlueerdulduaneszuy ud
MsdansIaiadn CRP Fifiugusiatiouen
fan1agn1soniau waldaiuisavenladn

I3 v = = = ~
LWUNAYLABNUDIEN Y199 9131 UBIN11NY

U dl a 1
N138NLE@UIINEWNG DY N158A1 CRP fau
(% 2 [
wagnadlien eratluluanislsznounis
Nsandnaulasne irAE 1

[

ngUszaeAlunsinwaimshinslssasa
5,12)

Y

Lﬁmmmnm'sﬂ%'mﬂgﬂugﬁQun‘u(irAE)(

FoflonsluifisUszasdiintu s
189U Uagn$19919Melvisedennseuy
fesa1n wathanAssainnissniause
o¥urzdueraguusanioldfld unnd
1 dudeslszifiunnszuy wasdosedy

Lalfin Tnevalunismavaunissniaufe
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n15lde1 nAN1IauYeEAuiuLssas
A1ileinendagladsinld antitumor-effect
Y0381 IC anasluse eswndesifaves
1551897 IAE Wazn13SNEITiuanaIat
Tngunnd vilvivenlailddrennagiivuings
WU dlfieseun aviniinisidentden
targeted therapy 19U anti-TNF  wsall
failnstuegfuanuuussvesninslifia
Uszashimaniu wazaanusenaulunis
Shnidusunsededin

939ANITINNT WALYI1VBIANT
(FDA) Tefnuanisuszidiuanuidssuay

AINNTUKTIVDY AELAE@1F e Common

Terminology Criteria for Adverse Event

grading system (CTCAE) ﬁ&gﬂ'ﬁ' 10
TunsiussidiuaNuIULsIVeIN1IY
fosniau Tny CTCAE Ainulduoondalden
ICI Usenaumen1shianmIuiuLsivests
dniauidu inn 1 2 uay 3 waznsdudu
maviosufiinisnuainudndu Bunns
fnwneg199anL3a Feenfimungan Unw
01gsunmdlsade lunsdfidosniausunss
laimauauss denisldenisgurdn n1s
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PREVALENCE AND CLINICAL ASSOCIATION OF THE PRESENCE OF ANTI-NEUTROPHILIC
CYTOPLASMIC ANTIBODY IN THAI SYSTEMIC SCLEROSIS

Chingching Foocharoen, Ajanee Mahakkanukrauh, Siraphop Suwannaroj, Ratanavadee

Nanagara

Division of Allergy-lmmunology-Rheumatology, Department of Medicine, Khon Kaen

University, Khon Kaen, Thailand

Background: Anti-neutrophilic cytoplasmic antibody (ANCA) has been reported in
systemic sclerosis (SSc); however, it is not always associated with systemic vasculitis.
Some clinical features of SSc include small vessel vasculitis (i.e., digital ulcer, proteinuria
with renal failure, neuropathy) and these can also be presented with ANCA associated
vasculitis.

Objectives: To determine the prevalence and clinical associations present with ANCA
among Thai SSc.

Method: This was a historical cohort study of Thai adult SSc patients, followed up
between November 1, 2016 and November 30, 2017, at the Scleroderma Clinic at
Srinagarind Hospital, Khon Kaen University, Khon Kaen, Thailand. According to the sample
size calculation, 185 patients were included.

Results: The female to male ratio of the enrolled SSc patients was 2:1; of which the
majority had the diffuse SSc subset (dcSSc) (71.2%). The mean age was 58.0+10.1 years
(range, 19.7-84.5). The median duration of disease was 6.4 years (IQR 2.9-10.1). The
prevalence of having at least 1 serological test for ANCA (perinuclear-ANCA, cytoplasmic-
ANCA, anti-myeloperoxidase or anti-proteinase3) positive for either p-ANCA or c-ANCA
and positive for either anti-MPO or anti-PR3 was 21.6% (95%C| 15.9-28.3), 11.9% (95%Cl
7.6-17.4) and 13.0% (95%Cl 8.5-18.7), respectively. According to a multivariate analysis,
erythrocyte sedimentation rate elevation was significantly associated with the presence
of the antibody (OR 11.36 (95%Cl 1.44-83.65)), while elevation of high sensitivity cardiac
troponin-T (hs-cTnT) was significantly associated with the presence of either p-ANCA or c-
ANCA with OR 4.25 (95%C| 1.41-15.34). Clinical features like small vessel vasculitis

included Raynaud’s phenomenon, digital ulcer, proteinuria, and neuropathy were not
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associated with ANCA. None of the patients had had clinical features of systemic
vasculitis.

Conclusion: Around one-fifth of Thai SSc patients have detected ANCA without any
classical signs or symptoms of systemic vasculitis. The presence of ANCA in SSc is
associated with inflammation and myocardial injury. Long-term follow-up and serial

ANCA checking is suggested to elucidate the clinical implications.
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DIFFERENCES IN CLINICAL PRESENTATION AND INCIDENCE OF CARDIOPULMONARY
INVOLVEMENT BETWEEN LATE-VERSUS EARLY-ONSET SYSTEMIC SCLEROSIS:
INCEPTION COHORT STUDY

Suparaporn Wangkaewl, Phiriya Phiriyakritl, Vittawin Savvangduanl, Narawudt

Prasertwittaya kijz, Juntima Euathrongchit3

"Division of Rheumatology, Department of Internal Medicine, Chiang Mai University,
Chiang Mai, Thailand

“Division of Cardiology, Department of Internal Medicine, Chiang Mai University, Chiang
Mai, Thailand

*Division of Diagnostic Radiology, Faculty of Medicine, Chiang Mai University, Chiang Mai,
Thailand

Introduction: Data regarding the incidence rate (IR) of cardiopulmonary involvement in
comparison between late-onset SSc and early-onset SSc are limited

Objective: To compare the prevalence of clinical manifestations and the IR of
cardiopulmonary involvement comparing between the two subgroups.

Methods: An inception cohort of SSc patients seen at the Rheumatology clinic, Maharaj
Nakorn Chiang Mai Hospital, between January 2010 and June 2016, was used. All patients
were assessed for clinical manifestations and underwent ECG, echocardiography, and
HRCT at the study entry and every 12 months thereafter.

Result: One hundred and fifteen patients (69 females and 89 dcSSc) with a mean (SD)
disease duration of 11.6 months (8.8) at cohort entry were enrolled during a mean (SD)
observation period of 3.8 years (1.6). Patients were classified into two groups: age =50
years (late onset) and age <50 years (early onset). The late-onset group included 78
patients (67.8%). At enrollment, the late-onset group had higher prevalence of digital
pitting scars (60.3% vs. 35.1%, p=0.012), dry eye symptoms (17.9% vs.2.7%, p=0.035), and
hypertension (20.5% vs.5.4%, p=0.037) compared to the early-onset group. In the last
visit, it was found that the late-onset group had higher cumulative prevalence of joint
contracture (61.5% vs.37.8%, p=0.017) compared to the early-onset group. The late-
onset group had no significant IR of LVEF<50% (3.04 vs. 4.45 per 100 person-years,
p=0.486), right ventricular dysfunction (5.17 vs. 2.73 per 100 person-years, p=0.269),
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interstitial lung disease (49.45 vs. 42.03 per 100 person-years, p=0.462), and pulmonary
hypertension (2.57 vs. 1.07 per 100 person-years, p=0.267) compared to the early-

onset group.

Conclusion: This study cohort shows that age at disease onset is associated with
differences in clinical manifestations. However, the IR of cardiopulmonary involvement

was similar in the early stage of both the groups.
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CLINICAL CHARACTERISTICS AND MORTALITY RATE FOR THAI ELDERLY ONSET
SYSTEMIC SCLEROSIS

Ruethairat  Apipattarakul, Chingching Foocharoen, Sittichai Netwijitpan, Ajanee

Mahakkanukrauh, Siraphop Suwannaroj, Ratanavadee Nanagara

Department of Medicine, Faculty of Medicine, Khon Kaen University, Khon Kaen,

Thailand

Background: Elderly, over against adult, Caucasian systemic sclerosis (SSc) patients are at
greater risk of pulmonary arterial hypertension (PAH), renal impairment, cardiac disease,
and muscle weakness, but a lower risk for digital ischemia. There is, however, no report
of a clinical comparison between Thai adult vs. elderly onset diffuse cutaneous SSc
(dcSSo).

Objectives: To identify the clinical differences and mortality rate between adult and
elderly onset SSc.

Methods: We conducted a historical cohort study of SSc patients followed up at
Srinagarind Hospital, Khon Kaen University, Thailand, between January 2007 and
December 2011. SSc patients =260 years of age were defined as elderly onset SSc. Clinical
differences between adult and elderly onset were identified. Cox regression analysis was
used to estimate the probability of survival and for assessing the factors associated with
mortality.

Results: The medical records of 350 SSc patients were reviewed; 53 patients (15.1%) had
elderly onset SSc. According to the multivariate analysis, elderly onset SSc had a higher
WHO functional class, more frequent weakness, hyperCKaemia, and less pulmonary
fibrosis than adult onset SSc (p=0.004, 0.02, 0.02, 0.02, respectively. For the total 2,399
person-years, the incidence of mortality was 3.8 per 100 person-years with a median
survival rate of 15.9 years (95%Cl 12.4-17.3). The mortality rate of elderly onset SSc was
12.7 per 100 person-years whereas adult onset was 2.9 per 100 person-years with a
median survival of 4.9 years (95%Cl 3.8-7.4) and 16.1 years (95%Cl 14.8-23.4),
respectively. The mortality rate of elderly SSc onset was significantly higher than that of
adult SSc onset (HR 5.71 (95%CI 3.54-9.20). The Cox regression analysis indicated that
digital ulcer and tendon friction rub had a respective HR of 7.39 (95%Cl 1.28-42.60) and
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37.23 (95%Cl 2.10-659.09) for predicting mortality of elderly onset SSc. Neither severity of
skin tightness nor SSc subset was associated with mortality.

Conclusion: Myopathy and limitation of

physical activity were frequently found among elderly onset SSc over against pulmonary
involvement than in adult onset SSc. Median survival of elderly onset SSc was 11 years
shorter than adult onset SSc. Digital ulcer and tendon friction rub were associated with a

high mortality rate in elderly onset SSc.
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COGNITIVE IMPAIRMENT IN PATIENTS WITH RHEUMATOID ARTHRITIS

Wanruchada Katchamartl, Pongthorn Narongroeknawinz, Nattharadee Phutthinarﬁ,

Vararak Srinonpraserta, Weerasak Muangpaisans, Sumapa Chaiamnuay2

'Division of Rheumatology, Department of Medicine, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand

“Division of Rheumatology, Department of Medicine, Phramongkutklao Hospital and
College of Medicine, Bangkok, Thailand

BDepartment of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

*Division of Geriatric Medicine, Department of Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand

*Division of Geriatric Medicine, Department of Preventive and Social Medicine, Faculty of

Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Background: Intact cognitive function is important for executing several tasks on day-to-
day basis in people with chronic diseases, including rheumatoid arthritis (RA). A number
of studies have reported a high prevalence of cognitive impairment in patients with RA.
Chronic systemic inflammation in RA may play an important role in the pathogenesis of
cognitive impairment, in addition to the traditional risk factors.

Objective: To determine the prevalence of cognitive impairment and the association
between RA disease activity and cognitive impairment in patients with RA.

Methods: This is a retrospective cohort study including data from Rheumatoid Arthritis
registry of 2 academic centers, Siriraj and Phramongkutklao hospitals. A total of 327
patients who fulfilled the 1987 American Colleague of Rheumatology (ACR) or 2010
ACR/European League Against Rheumatism (EULAR) classification criteria for RA, aged at
least 18 years old, were literate, and had at least a visit of follow-up between January
2011 to December 2017 were included in this preliminary analysis. Demographics, clinical
and laboratory data related to disease activity, and functional status were collected from
January 2011 to December 2017. Depression and anxiety were evaluated by the Hospital
Anxiety Depression score (HADS). Cognitive function was assessed using the Thai version

of the Montreal cognitive assessment (MoCA-T). Subjects were classified as cognitively
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impaired if they scored less than 23, a cutoff point validated in Thai population.
Univariate and backward stepwise multivariate analyses were performed to identify
factors associated with cognitive impairment.

Results: Most subjects (88%) were female with the mean age + SD of 60+11 years old
and median (range) educational level of 9 (0-19) years. They were long-standing RA
[median disease duration (range) of 12 (0.12-41) year], had moderate cumulative disease
activity [mean DAS28+SD of 3.46+0.81], and mild functional impairment [median HAQ
(range) 0.5 (0-2.75). For comorbidity, hypertension and dyslipidemia were common (39%
both), followed by diabetes mellitus (10%), coronary artery disease (3%), and stroke (1%).
Depression and anxiety were identified in 13% and 14%, respectively. Based on MoCA-T,
the mean+SD of total cognition score was 21.12+4.39 out of 30 with 57% classified as
having cognitive impairment. The mean+SD of cognitive domain scores of naming,
attention, orientation, visuospatial/executive, language, abstraction, and delayed recalled
were 2.71+0.61out of 3, 4.70+1.30 out of 6, 5.78+0.53 out of 6, 2.73+1.56 out of 5,
1.35+0.99 out of 3, 0.60+0.76 out of 2, and 2.77+1.60 out of 5, respectively. Patients with
cognitive  impairment  significantly impaired in all domains, especially in
visuospatial/executive, language, and abstraction, when compared to patients without
cognitive impairment (p < 0.001). Patients with cognitive impairment had a significantly
higher proportion of patient with old age (age > 60 years) (62% vs. 37%, p < 0.001), low
education (education level < 6 years) (62% vs. 13%, p<0.001), and had a higher
proportion of active disease, measured by disease activity score 28 (DAS28) > 2.6) (90%
vs. 85%, p = 0.22) than those without cognitive impairment. However, in multiple logistic
regression analyses only low education [OR 9.22, 95% Cl 4.85 to 17.55, p < 0.001] was
independently associated with cognitive impairment. There was only a trend for high
cumulative disease activity (OR 1.91, 95% Cl 0.82 to 4.45, p = 0.14).

Conclusion: Cognitive impairment, especially in visuospatial/executive, language, and
abstraction, is common in patients with RA. Besides traditional risk factors for cognitive
impairment, there was a trend for high cumulative RA disease activity. More sample size
is required to demonstrate this association.

Keywords: rheumatoid arthritis, disease activity, DAS28, cognitive impairment, MOCA
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PREVALENCE AND ASSOCIATED FACTORS OF SMALL INTESTINAL BACTERIAL
OVERGROWTH AMONG SYSTEM SCLEROSIS PATIENTS

Kookwan Savvadpanichl, Pisit Soisonl, Kitti Chunlertrith1, Pisaln Mairiangl, Wattana
Sukeepaisamjaroenl, Apichat Sangchanl, Tanita Suttichaimongkoll, Chingching

2
Foocharoen

"Division of Gastroenterology, Department of Medicine, Faculty of Medicine, Khon Kaen
University, Khon Kaen, Thailand
*Division of Allergy-Immunology-Rheumatology, Department of Medicine, Faculty of

Medicine, Khon Kaen University, Khon Kaen, Thailand

Background: Small intestinal bacterial overgrowth  (SIBO) results in  nutrient
malabsorption and malnutrition thereby increasing the morbidity and mortality in the
systemic sclerosis (SSc) patient.

Objectives: To evaluate the prevalence and associated factors of SIBO in SSc patients.
Method: A descriptive, cross-sectional study was conducted between July 2015 and
January 2016 in SSc patients over 18, using the glucose H,/CH, breath test to evaluate
SIBO.

Results: 89 SSc patients (30 males and 59

females) underwent the glucose H,/CH, breath test. The mean age was 54.4. Twelve
participants were positive for the glucose H,/CH, breath test, yielding a SIBO prevalence
of 13.5% (95%C| 7.2-22.4) among SSc patients. A multivariate analysis revealed that
duration of disease > 5 years was significantly associated with SIBO (adjusted OR 9.38;
95%Cl 1.09-80.47).

Conclusion: The prevalence of SIBO—using the glucose H,/CH, breath test—is not
common among Thai SSc patients. A positive result, however, was associated with

longer duration of disease.
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PERSISTENT HYPEREOSINOPHILIA IN SYSTEMIC SCLEROSIS IS ASSOCIATED WITH
BETTER TOTAL LUNG CAPACITY BUT MORE INCIDENT DIGITAL AMPUTATION:
RESULTS FROM A PROSPECTIVE COHORT

Somsak Punjasamanvong, Chayawee Muangchan

Division of Rheumatology, Department of Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand

Objective: Hypereosinophilia was reported in systemic sclerosis (SSc) but clinical
significance was not well characterized. This study aimed to define prevalence of
hypereosinophilia and relationships between pattern changes of eosinophilia in a duration
of one year and internal organ complications in SSc.

Methods: A retrospective study in a prevalent SSc cohort was conducted from 21
November 2013 to 22 June 2017. During 1-year duration, hypereosinophilia was defined
by an absolute count > 500/mm3 or percent count > 7% and categorized into 5 groups -
persistently high (PH), persistently low (PL), low to high (LH), high to low (HL) and variable
levels (VL). A regression analysis was done to find associations of pattern changes and
internal organ involvements.

Results: A total of 135 SSc patients, mean aged 50+11.4 years, 82% female, 78% dcSSc,
76% anti Scl-70 positivity, 3.3-year disease duration from nonRaynaud symptoms to first
visit were found 10% PH, 67% PL, 7% LH, 3% HL and 13% VL hypereosinophilia. Among 5
categories, PH was associated with the best baseline total lung capacity (TLC) %predicted
(83+19; p = 0.032) and incident digital amputation (21%; p = 0.048). PL was associated
with baseline prevalent telangiectasia (34%; p = 0.027). When defined PH as
hypereosinophilia group and LH+PL+HL+VL as non-hypereosinophilia group, PH was
independently associated with better baseline TLC %predicted (OR 1.05 (1.01, 1.10); p =
0.020) and incident digital amputation (OR 5.23 (1.15, 23.85); p = 0.033).

Conclusion: Persistent hypereosinophilia was found 10% of prevalent SSc patients. This
pattern change associated with better baseline TLC %predicted but more incident digital

amputation.
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EFFECT OF PATIENT EDUCATION ON MEDICATION ADHERENCE IN PATIENT WITH
RHEUMATOID ARTHRITIS: A RANDOMIZED CONTROLLED TRIAL

Nichapa Taibanguay, Sumapa Chaiamnuay, Paijit Asavatanabodee, Pongthorn

Narongroeknawin

Rheumatic Disease Unit, Internal Medicine Department, Phramongkutklao Hospital and

College of Medicine, Bangkok, Thailand

Background and objective: Poor medication adherence is an obstacle for treatment
outcome. There are many studies of interventions for promoting adherence. This study
aimed to assess the impact of patient education on medication adherence in rheumatoid
arthritis (RA) patients and to identify factors associated with adherence.

Methods: A randomized controlled, single-blinded was performed. One hundred and
seventy-six patients who were diagnosed of RA by 2010 ACR/EULAR classification criteria
were enrolled. Fifty-six patients with good adherence, defined as medication taking
behavior questionnaire for Thai patient (MTB) > 23 or pill count > 80% in a previous
month, were excluded. One hundred and twenty patients were randomized by block
randomization into intervention group and control group. Intervention group received a
30-minute directed counseling and a disease brochure. Control group received only a
disease brochure. The primary outcomes were adherence rate measured by pill count
and MTB score improvement after 12 weeks.

Results: Adherence rate increased significantly from baseline in both study groups,
however, the improvement in the intervention group was significantly greater than in the
control group (5.38 + 1290 vs. 3.18 + 14.23, p = 0.023). MTB score improved in
intervention group (1.12 + 2.22, p < 0.001); but not in control group (0.44 + 2.92, p =
0.251). DAS28 and EQ-5D were unchanged from baseline in both groups. Multivariate
regression found cognitive impairment (B = 0.97, 95%Cl 0.37-1.56, p = 0.002), illness
perception (B = 1.39, 95%Cl 0.39-2.39, p = 0.007), quality of life (B = 23.20, 95%Cl| 4.23-
42.06, p = 0.016), and anxiety (B = 1.02, 95%Cl 0.17-1.87, p = 0.019) were independently

associated with baseline adherence.
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Conclusions: In 12-week period, directed counseling significantly increased adherence.
However, the impact of adherence on disease activity and quality of life may need a
longer-term study. Several factors associated with baseline adherence were identified

including cognitive Impairment, illness perception, quality of life, and anxiety.
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PREDICTIVE FACTOR OF VITAMIN D INSUFFICIENCY AND DEFICIENCY IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

Tanatchon Nimpoonyagampong, Ajchara Koolvisoot

Division of Rheumatology, Department of Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand

Background:  Vitamin D is an important hormone in calcium homeostasis and bone
metabolism. The main sources are the conversion of previtamin D3 in the skin by the
ultraviolet B from sunlight and vitamin-D rich food. Patients with Systemic Lupus
Erythematosus (SLE) are vulnerable to have low level of vitamin D due to many
factors, particularly the avoidance of sunlight exposure that can aggravate the disease
activity and commonly used drug such as corticosteroid that can interfere with vitamin
D metabolism. Vitamin D adequacy best determined by measurement of the 25-
hydroxyvitamin D (250HD) concentration of 30 ng/ml or more in the blood.
Suboptimal vitamin D levels are classified into vitamin D insufficiency (20-29 ng/ml)
and vitamin D deficiency (<20 ng/ml). In a previous study, half of Thai SLE patients had
suboptimal vitamin D level (Vitamin D insufficiency < 30 ng/ml, Vitamin D deficiency
<20 ng/ml) that cause muscular symptom, fatigue, impaired bone quality and fracture.
Objective : 1. To identify the predictive clinical risk factors for vitamin D insufficiency
and vitamin D deficiency in SLE patients

2. To determine the opti-mal dose of vitamin D supplement and
treatment in SLE patients
Methods: A Prospective, cohort study was conducted in Rheumatology clinic, Siriraj
Hospital Bangkok Thailand, from May 2016 to January 2017. All SLE patients, aged > 18,
who fulfill criteria of SLE (1982 ACR criteria and 2012 SLICC), were recruited. Those with
CKD stage5, pregnancy and allergic to Calciferol (D2) were excluded. The sample size
of at least 162 patients was calculated for adequate power and statistical signify-
cance. The consent forms were initially obtained. The baseline characteristics and
essential data included age, sex, duration of disease, BMI, previous medical history,
clinical at time of SLE diagnosis, current activity status, current treatment

(glucocorticoid, antimalarial and immunosuppressive), drugs/condi-tions affecting
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vitamin D level, sun protection habitus, sunscreen usage, vitamin D rich food
consumption (portion/week), clinical symptoms of myalgia, fibromyalgia, muscle
weakness and fatigue (using the Fatigue Severity Scale - FSS and Visual Analog Scale -
VAS) were recorded.

Blood test for 250HD and serum calcium obtained. Patients were classified

into three groups (Vitamin D sufficiency, Vitamin D insufficiency and Vitamin D
deficiency) as described above. The dose regimen of treatment were Calciferol (20,000
unit/capsule) 2 times a week for vitamin D insufficiency and 3 times a week for vitamin
D deficiency, according to the Thai Endocrine Society recommendation. The
reassessment of clinical parameters, 250HD level and serum calcium were performed
after at least 8 weeks of treatment.
Results: 162 patients were recruited, 95.7% were female with the mean age of 37.5
years (18-84) and the median disease duration of 7 years (0-60). Eighty five percent of
patients live in Bangkok and central part of Thailand. Common organ involvements
included hematologic involvement (59.9%), arthritis (57.4%) and kidney (43.8%). Most
of patients (83.3%) were inactive SLE status (SLEDAI<3). Current use of Glucocorticoid
(GO) and antimalarial agent were 56.8% and 74.1%% respectively, while 66.7% and
71.6% used sunscreen and photo protection. Only 57.4% of patients consumed fatty
fish that contain high vitamin D at least one portion a week.

One hundred and thirty nine patients have already taken calciferol, median
dosage was 10,000 unit per week (mean dose of Calciferol 17,200 unit per week).
Suboptimal vitamin D level was identified in 85 patients (52.5%), 63 and 22 of them with
Vitamin D insufficiency and deficiency respectively. In 53 patients who previously had
suboptimal vitamin D levels, 54.7% still had inadequate level of vitamin D despite
supplementation (table 1).  Twelve and 16 patients had non-specific myalgia and
fibromyalgia respectively, fatigue defined by visual analogue scale (VAS) <5 and Fatigue

Severity Scale (FSS) 236 were found in 18 and 13 patients. No one had muscle weakness.
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Table 1 Vitamin D status in SLE patients

Vitamin D insufficiency/ |Know suboptimal vitamin | 24 (31.2) 29 (34.1) 53 (32.7)
D status

deficiency status Unknown Vitamin D status 53 (68.8) 56 (65.9) 109 (67.3)

Total 77 (47.5) 85 (52.5) 162 (100)

Significant risk factors of vitamin D deficiency and insufficiency in the univariate
analysis were current glucocorticoid use (p=0.033), presence of non-specific myalgia
(p=0.026) and fibromyalgia (p=0.015). The independent factors associated with low
vitamin D level were current glucocorticoid use (OR 1.97, 95% CI 1.04-3.75) (p=0.038)
and fibromyalgia (OR 4.42, 95%Cl 1.94-16.37) (p=0.026) (table2).

After the dose increment of Calciferol according to the Thai Endocrine Society
guideline for patients with suboptimal vitamin D level, only 14 of 51 cases (26.9%) had
adequate vitamin D level despite good compliance. The symptoms of myalgia and

fatigue improved and no patient developed hypercalcemia.
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Table 2 Dependent and Independent factors for suboptimal Vitamin D level

VD1230 VD1<30 Univariate Multivariate
Parameter
N=77 % N= 85 % OR 95%Cl p OR 95%Cl p
female 73| 94.80% 82| 96.50%| 0.67| 0.15-3.08| 0.603
Manifestation at SLE diagnosis
Acute cutaneous 36| 46.80% 33| 38.80%| 0.72 0.31-1.35 0.31
Chronic cutaneous 28| 36.40% 23| 27.10%| 0.65| 0.23-1.26[ 0.203
Aloplecia 10| 13.00% 7| 8.20% 0.6 0.22-1.67| 0.203
Oral ulcer 18| 23.40% 14| 16.50%| 0.65| 0.29-1.41 0.27
Arthritis 44| 57.10% 49| 57.60%| 1.02| 0.55-1.90 0.95
Serositis 7l 9.10% 14| 16.50%| 1.97| 0.75-5.18| 0.163
NPSLE 14| 18.20% 16| 18.80%]| 1.040| 0.47-2.31 0.916
Renal 29| 37.70% 42| 49.40%| 1.620| 0.86-3.03| 0.132
Hematologic 46| 59.70% 51| 60.00%| 1.01| 0.54-1.89| 0.973
Anti dsDNA 55| 71.40% 66| 77.60%| 1.39] 0.68-2.83 0.36
Current SLE medication
Glucocorticoid use 37| 48.10% 55| 64.70% 1.98| 1.06-3.72| 0.033* 1.97| 1.04-3.75| 0.038*
Antimalarial use 60| 77.90% 60| 70.60%| 0.68| 0.33-1.39 0.29
Immunosuppressive 34| 44.20% 46| 54.10%| 1.49| 0.80-2.77| 0.205
SLE status
SLEDAI =3 | 11‘ 14.60% 16‘ 18.80% 1.39‘ 0.60—3.22‘ o.44| ‘
Vitamin D food
Fish eating | 48‘ 62.30% 45‘ 50.00% 0.68‘ 0.36—1.27‘ o.23| ‘
Sun exposure
Sunscreen use 50| 64.90% 58| 68.20%| 1.16| 0.63-2.23 0.65
Sun protection 57| 74.00% 59| 69.40% 0.8 0.4-1.58 0.52
good vitamin D compliance 62| 80.50% 71| 83.50%| 0.82| 0.37-1.82 0.62
symptoms
fibromyalgia 3| 3.90% 13| 15.30%| 4.45[1.22-16.29| 0.015*| 4.42(1.20-16.37| 0.026*
fatigueVASSS 5] 6.50% 13| 15.30% 2.6/ 0.88-7.67| 0.075
fatigue FSS236 6| 7.80% 7| 8.20%| 1.06| 0.34-3.31 0.97
myalgia symptom 2 2.60% 10| 11.80% 5| 1.06-23.59| 0.026*

*0<0.05
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Table 3 Improvement of Vitamin D level after treatment (complete data in 52 patients)*

Vitamin D week 0 | Vitamin D deficiency 4 (28.6) 13 (28.6) 17
Vitamin D insufficiency 10 (71.4) 25 (65.8) 35
Total 14 38

*/ncomplete data because this study is still ongoing to assess the response of treatment

Conclusion: Vitamin D deficiency and insufficiency was common in Thai SLE patients.
The predictive risk factors are current glucocorticoid use and fibromyalgia therefore, the
250HD level should be carefully evaluated in these patients. The recommended doses
of Calciferol treatment of the Thai Endocrine Society are inadequate in SLE patients with
suboptimal vitamin D level. Adequate intake of vitamin D-rich food should be advice in
Thai SLE patients and optimal dosage adjustment of vitamin D supplementation was

important these patients.




178 | Msanslsadeuar andady

PREVALENCE AND CLASSIFICATION OF PULMONARY HYPERTENSION IN THAI
SYSTEMIC SCLEROSIS

Waratchamon Witayakoml, Ratanavadee Nanagaral, Ajanee Mahakkanukrauhl, Chingching

Foocharoenl, Siraphop Suwarmarojl, Burabha Pussadhammaz, Panaya Tumsatan’

"Division of Allergy-Immunology-Rheumatology, Department of Medicine, Khon Kaen
University, Khon Kaen, Thailand

“Division of Cardiology, Department of Medicine, Khon Kaen University, Khon Kaen,
Thailand

ZDepartment of Radiology, Faculty of Medicine , Khon Kaen University, Khon Kaen,
Thailand

Background: PHis the utmost complication of SSc and its subtype determined the
outcome of treatment. The prevalence of PH and its subtypes in Thai SSc needed to be
elucidated.

Objectives: Primary objective is to determine the prevalence of RHC confirmed PH. The
secondary objective is to determine potential subtypes of PH and its associations with
clinical characteristics and treatment response.

Methods: A historical cohort study was performed in Thai SSc patients at Srinagarind
Hospital, between January 2014 and December 2016. PH subtypes were categorized by
using hemodynamic parameters from RHC, pulmonary function tests and finding on
HRCT.

Results: 409 SSc patients were enrolled (F:M = 2.17:1); 75% were dcSSc. Mean age

at PH diagnosis was 55.25+11.79 years and median disease duration was 4.83 years. The
prevalence of PH was 9.53% and the estimated incidence of PH was 1.11 per 100 person-
years. Among PH patients 97.4% (38/39) was precapillary, of which 23 (60.5%) was PH-
ILD, 8 (21.1%) was combined PAH/PH-ILD, 6 (15.8%) was isolated PAH, and only 1 (2.6%)
was PVOD. FC>l, FVC < 70% , and pericardial effusion were associated with the
presence of PH. Treatment response was better among isolated PAH than other
subtypes.

Conclusion: The prevalence of PH in Thai SSc was 9.53%. Majority were PH-ILD and
combined PAH/PH-ILD. Isolated PAH was identified only in 15.8% and determined the
better response to treatment. Low FC, low FVC and pericardial effusion were associated

with the presence of PH.
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DIFFERENCES IN ASSOCIATED RISKS, CLINICAL PRESENTATIONS, AND OUTCOMES OF
STREPTOCOCCUS GROUP B SEPTIC ARTHRITIS AND OTHER BACTERIAL SEPTIC
ARTHRITIS

Rungkan Ruksasakul, Pongthorn Narongroeknawin, Paijit Asavatanabodee, Sumapa

Chaiamnuay

Rheumatic Disease Unit, Internal Medicine Department, Phramongkutklao Hospital and

College of Medicine, Bangkok, Thailand

Background: Group B Streptococcus (GBS) emerged as the most frequent pathogen for
septic arthritis. There was no study comparing risks, clinical presentations and outcomes
between GBS septic arthritis and other bacterial septic arthritis.

Objective: To evaluate the differences in associated risks, clinical presentations, and
outcomes of GBS septic arthritis and other bacterial septic arthritis and to identify
independent risks and clinical presentations suggesting GBS septic arthritis.

Methods: Medical records of patients diagnosed with non-gonococcal bacterial arthritis
admitted in Phramongkutklao hospital during 2006-2017 were reviewed. Associated risks,
clinical presentations and outcomes were compared between GBS septic arthritis (GBS
group) and other bacterial septic arthritis (other bacterial group). Independent sample T-
test and Chi square test were used if data in both group were normally distributed.
Mann Whitney-U test and Fisher’s exact test were use if data in any group was skew.
Significant and clinically relevant variables were further examined by a stepwise logistic
regression model.

Results: Two hundred and thirty one cases of non-gonococcal bacterial arthritis
confirmed by positive joint fluid cultures and/or hemocultures were included. The three
most common of pathogens were GBS (37.66%), Staphylococcus aureus (23.38%) and
Salmonella spp. (5.62%). There was no difference in age and gender between GBS group
and other bacterial group. GBS group was more commonly found in rainy season than
other bacterial group (60.9% vs. 38.2%, p=0.001). Patients in GBS group were less likely to
have underlying diseases (66.67% vs. 86.80%, p < 0.001), diabetes mellitus (18.39% vs.
38.19%, p=0.002) and liver disease (4.60% vs 18.06%, p=0.004) than those in other

bacterial group.
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Patients in GBS group had more number of involved joints than those in other
bacterial group with mean + standard deviation (SD) of 3.0+2.81 and 1.0+£1.53 joints (p <
0.001). The clinical presentations more commonly found in GBS group than other
bacterial group were oligo-polyarthritis (72.41% vs. 31.94%, p < 0.001), upper extremities
joint involvement (71.26% vs. 35.43%, p<0.001), axial joint involvement (37.93% vs.
19.44%, p=0.003), tenosynovitis (39.08% vs. 2.08%, p<0.001) and central nervous system
involvement (10.34% vs. 2.78%, p=0.035).

Mortality rate was lower in GBS group as compare with other bacterial group
(5.74% vs 22.91%, p< 0.001).

Multivariate analysis found the predictors of GBS arthritis are tenosynovitis, oligo-
polyarthritis and rainy season with odds ratio of 17.85, 3.67, 3.65 and 95% confidence
interval of 4.80-66.39, 1.81-7.46, 1.82-7.32, respectively.

Conclusions: GBS is now the most common pathogen for bacterial septic arthritis.
Predictors of GBS arthritis were oligo-polyarthritis, tenosynovitis and rainy season.
Keyword: Bacterial septic arthritis, Group B streptococcus, Oligoarthritis, Polyarthritis,

Tenosynovitis, Rainy season
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