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Systemic sclerosis (SSc) is a multisystem connective tissue disease that affects the skin and
internal organs. Studies to date have reported a significant increased risk of developing malignancy in SSc
patients compared to the general population. The time of malignancy diagnosis was closed to SSc onset.
Some reports revealed differences in the risk of cancer among SSc-specific autoantibody subtypes. However,
some studies that reported contradictory findings. Therefore, these associations aimed to evaluate: (1) cancer
risk in SSc patients; (2) relationship of time interval of diagnosis between SSc and cancer; and
(3) risk of cancer by autoantibody subtypes. A Comprehensive search of Pubmed, Embase, Scopus, and
Cochrane library, was performed from January 1, 1980, to June 30, 2022. A total of 50 studies were included
in the final analysis, with 36 observational studies and 14 case reports or case series. The two reviewers
independently reviewed and extracted information. In this study, the incidence of cancer in SSc patients was
found to be 18.09 times higher in SSc compared to the general population, with a pooled relative risk
(RR) 18.09 (95%Cl 4.40 — 31.78). Lung cancer was the predominant malignancy type found, with a pool RR of
22.22 (95%Cl 4.19 — 40.24). The estimated median time between SSc diagnosis to cancer diagnosis was
calculated to be 10.53 years (95%Cl 4.41-16.65) which showed statistical significance. Cancer risk was
stratified by SSc-specific autoantibodies, SSc patient with positive anti-RNAP Il antibody had a higher
incidence of malignancy (pool RR 1.76, 95% CI 1.36 - 2.29). No increased risk of malignancy was found in
SSc patients with anti-Scl70 antibody and anticentromere antibody. There was an increased incidence of
malignancy in SSc patients with an estimated median time of cancer diagnosis of 10.53 years from SSc onset

and specific high risk of cancer in SSc patient with a positive anti-RNAP Il antibody.
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DapauduRusszudnalsanaudeiumqnuiadndlunisirdaeululaeanaanainig
(abnormalities of esophageal motility) A1 N Barrett's esophagus LaZWRIUN SITEAEN
WABARY1T (adenocarcinoma of esophagus)"” Wi s UiNNTANENg LAY
fnaaslsA Barrett's esophagus wazNziFanaana11s ludilaalsanilaudeanuau 110 3¢

Yo [ 3 % 1 . o 1 = o
wazynALlATUNI9IFNHIAEENgN proton pump inhibitors (PPIs) WL3IHANUAY 14 978
anngilaasianun 110 918 (12.7%) N la5unnsafiadeiilu Barrett's esophagus waatinslsf

VL 1 o [~ EZN 1 dgl(‘]G)

A U W unziR s a1 luaenguil
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AINTIENUTRINIANEEN9] Aziindndeyaesgiifnisainisiialsanzifaly
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v 1
o % o o

il lsmmilndetiaidadaudianiy Ianunsnagylauddn fAaiu audununaeslasanisiaan

azAnwitegiifinisnfaaslsanzifaludioalsaudaniilsauieudulszannsvialy



guAntsnizeelsansiieludloalenniaudemneaany SSc-specific autoantibodies
NUANFNGIU 2INDIANHIANNENNUS AR (temporal relationship) $2W919N1IAIIANL
Teanzidelufilelspmisuduaznisitiade laauauds Inen1amunoussnunssuatinauiy
7TUL (systematic review) AL T98139UTINTDYATNNNABENIATUNIN AZNNTILATIEWIN
a . [ [ o ndl dgl ] ¥ =2
aAu1U (meta-analysis) vin W dauauazaualunimaseununau dsnalinanisdnm
= i\ o Do A A R I o=l o o = = o
HanuudutuaziEedaxnIngly annadeainliunmeiidayanlaainnnisdneidqaunn
U i lusugiimnisainafinalsauzieludilae TsamisudalonFoumauiulseansviall
wazlugilaalsandeudaNil SSc-specific autoantibodies NWAN AW LATNITUT
v o v . . ' aa o < v o
AIIHANNUTANULIAT (temporal relationship) s¥nd19n193dade lsanziialufilaeTsaniia
wisuarnisadadatsautaudananinay i liAnduuwmilunisinenuaznsngma
aa o a L2 o (<3 1 = %'/ o o ¥
Ataduuaznismgainnngioalsaniaudsetinamanzan anisgaiunsnin lissgneld

Tungdfumlugassiely

ATDINNI539E
ANTDNNUANURINUIRE
pmsnfadseuzeludiaelanmiudegendnazannsiialsitelsl
ATDINSBIUDINUIRE
1. nvsagaanulsansiieludilaslsamiaudaiunisitade lsanilands
Apnuduiusiulususzazinan (temporal relationship) vige
2. guRnsafaeslsanzdeludilaalsavtoudefing Ant-RNA polymerase Il
gendngtlanlsavidoudeiilainu Anti-RNA polymerase 11l si3alsl
3. guRnsnfveslsansieludianlsavloudefiny Anti-Sci-70 gandndilae
Tspvinaudoft lwy Anti-Scl-70 videla
4. guEnnsnfreslsnufelugilanlspuilsudefing Anticentromere antibody
genindtlaelanvlaudefilaing Anticentromere antibody videla

[ %

IR0 RIAUIRIIUIAE

Q

[ %

ngUszaeAnanIaUIaE
dl =2 = = A L =3 v o <1 ! !
WeAnwudTeuneugiRnisalaeslsanziialudlaelsanidsudednganan

tszansinlivzaly



ngszaeAsasrnsnulae
dl = = = a s a [~3 v o [<3 dld
1. WweadnwFauisugifnisainisiinlsanzifaludiloalsnniudand
SSc- specific autoantibodies NuANFA19AL
2 L NANTTUUINIAINNANAUTA1UTLH L1987 (temporal relationship)

serdnansdtiade leanzidelugiae lapmivudanaznistiads lsnmisuds

selaginmninazlasy
[ val o a o rdl o L 'y a [~3 L2 o [~3
‘1/1ﬂ‘wNu@ﬂgﬁumﬂﬂi?.ﬂﬂ‘]:rmmnugumm?mm?mmuzmﬂu@jmﬂimumLL°]N LN
=® a 'S a [~ EN o [~1 Adld e . .
‘V]?"ﬁ_lﬂ\'iff‘lqllﬁ]ﬂ’]?Mﬂq?l’ﬂﬁI?ﬂﬂJ:ﬁL?\iﬁluaﬂ’JﬂI?ﬂﬁuﬂ ASINRPN SSC-SpeCIfIC autoantibodies

NG sanDeANANRUT A wa1szdenasasantTsanziF ludihatsnmiudeuay

! ¥
© KX v a o A o

nsatiasdelsamiiands Tedayaansuddiiazyinliunnedaunsninan 14l s Tamlinelu
Luan19nNngRsrattada i tsanzifa lugiaalsaudaudelansanida (early diagnosis) uas

1 o QI 43’ 1 o v o < dl Yo aa o [~ ?/ !
LHUENNINEIIUN wardaaandnanne lugtalsamisudanlaiunisiiade laaus 5 eius

srelzuan e

YDULARITUIRE

1
[ =

=2 a dl dl ¥ o Y o <1 Yo ana o @

Anwnanaeunsdaiingatesiudiaslsamiuienlasunimiadalsnuss
fousmanAunuislulscmalveuazsinalszna TnaAneauidanazsaaugiloanlasy
miﬁﬁuw’mmimﬂugm%’mﬂa Medline/PubMed, Embase, Scopus ae Cochrane

Library A9us 1 4N9AN A.A. 1980 AUDY 30 AOUIeL A.A. 2022
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v
o a o k4 o o

P = P = o = °
qglaAnIaNa177INDNKIAeNgtasiLTAT N199e TuASel uazinun

=)

auanNiadanssialiil
2.1 19ANIALI (systemic sclerosis)
2.2 Tspuzizaluilosalanviands
2.2.1 giifnnsnfreslsansiialudilaalsamiiandasauneuiulszains
il
2.2.2 guiAntsafaeslsansifaludiloalsantiaudadnuunmin SSc specific
R
autoantibodies NATIANL

2.2.3 ANANNUS A1z UI NN RAss e ANE I LA L 9 ALY

L% [~ . i
2.1 TsAnuanala (systemic sclerosis)
1N

TspvlsudaiuniislungulsnealianyusessuniiaitioNenwi (autoimmune

Y
connective tissue disease) ﬁuﬂumm@ﬁﬁmﬁdﬁ

a o

ANNIMI (skin fibrosis) a9 iR

kY (7

@ o £ () =2 a oA A o ] \ = )d‘
UILLASULETUU fl‘%lﬂ\‘]LﬂﬁWQN@W@QﬂQZﬂWHIMW’]\‘I”‘ (internal organs) ann2g GIN[SH

HANNIANNNTL AL 9891 ALARATUNALAN (vasculopathy) N7/ autoantibody LAy

nnsazantdulemaaaiau (collagen) Nusnnuiantdanazedaqaznitgluniniadni '™

wiilspmilaudaiiulsaninulalites wiifulsandsnasianmninddsnduatinamnn Ay
TsanyaaInInenisunngdanslinaugdnAny

STUNAINEN

= aa c

TepnilsudanutiasTudasang 30 e 50 T Hg1iAn3al (incidence) nastialan

ag¥1 0.3 D4 2.8 Alatlszang 1 uausasalluazinangn (prevalence) 20413 1 019 15 318

Aatlszaing 1 wause wunisiialealumaAngsunnndnwagialusnsndan 3: 1 ws

o

atislsfimunudwariaEudainissandnnang wazdilaslsanilsudannagan

(blacks) l83un1satiadalsantiandsnangiasndngilaalsantiaudsnilnaein (whites)

1
vl A

wananidanudngnidsedflsamiuicluasaunia Hlanranisiialsaniiandegens 12 wi

a
'

Wamauiulszansilulusydmdeslunsaunin®
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Taqiiuanmsuaznalnnvinliifialsamisudedsldidunnauuidn Tugaedu

a a a A o v o A =
yaanTsnialsnazny ANRALNATa9ManALan (vasculopathy) NnlWmadLiaanlaenN

v 1 ]
n13M"8 (endothelial cell apoptosis) LML %qmm@lﬁtﬁmmmﬁqmiﬁﬂmwiwj LT 4
cytokines, damage-associated molecular patterns (DAMPs), A% reactive oxygen species
v v
(ROS) 1iugiu angmatazlinszfuliiinauinlnfaesszuunRANAUAY innate way

=

adaptive immunities anANRAUNAReIazn NN se N ULazin1a519e e IRLaLALER

a [ %

] nll { gnj/ dg/ o | o ¥ ! A
R37 mzmumimﬂmqmmuumuﬂzmiﬂzgma:rmzmwwmmim l15"1Lm NITLNANIN

>

' |
A ¥ o

19, 20) & o oA % &
UanNaINU fanuNladsaunneraiy

(fibrotic change) NRauntlakazadaazn1alu’
nsialsamisuds laun fadtmniasnuiignesy (genetic factors) waziladtsugsuandas
= f t:ll ¥ IS A:i ¥ o a o < Y (17)
WAZANILAN (environment factors) NdNARUNLMNETasiunsinalsamladenae " az
1 =® a o a a o Qa‘/
1ana1M09na bnasanensndla lusuaviden fa
1. AnNAALNRURIURBALARA (vasculopathy)
wuIndsAuluaesaaniann (endothelium) iufan sd1Aty1a9ng
a a a = EZ o (<1 QI =
NnANEAUNRAIeInaaniaan (vasculopathy) lugtlelsaniisuds TaaiFuaininisane
P03 TasIEaLNITINa0ALa0A (endothelial cell apoptosis) Avualivaaniaanaananaiinig

A (vasoconstriction) \iANN9zB8NTLAUAN (chronic hypoxia) kazHNN1345149 reactive

b

o

oxygen species (ROS) @4in 1. duidantes (capillaries) Qﬂv‘iﬁmﬂiﬂuﬁqm WAZSTINY
W\iﬁmﬁu?mmﬁ@qmﬂ\a%u”l,ummm@mLﬁﬂm yinlfiAnnIsaesundraniie (muscular
layer) LL@zLﬁmﬂﬁigmﬁunﬁﬂiuua@mL%fam (intraluminal thrombosis)®"” yanANREaNLdnT]
ﬂﬂ?Lﬁmf‘ﬁyuﬂJm angiogenic factors L4 platelet-derived growth factor (PDGF), vascular
endothelial growth factor (VEGF), endotheline-1 (ET-1) Wag transforming growth factor—B

a

(TGF-P) rilusiu Avinliifiannsainaaanidan (angiogenesis) Naing i lulsaviiauds®
2. ANNRAUNAURITEUUYNANAY (immune event)
AN ARAINNEAUNRALINARALABAFINNA1IT19F WA T
a Qtﬂy o/ [ % U Y a a a a v [ 1

auinlnftlesaziiudandanluninszguliniiaaauiindnfaesscuugidun Tudas
LIN2INTTIAATIARENLLTARENLALAN97 11U T cells, monocytes, WA macrophages
uaNANL 9L proinflammatory cytokine interleukin (IL)-6 NEIIUTIANAUSILAINTUUSS
1aslsAnilands maaaniaus1e] wanil azafieansnvinliiiaiaile (fiorogenic factors)

wanea 1 IL-4, IL-13 uay TGF-3 iilusi



IL-4 uag IL-13 Nigna&19auann type 2 helper T (Th2) cells 11 az il
n3zfulMiAn B cells proliferation &3 Activated B cells #lunumlunisiliiinlsaniiauds

Tae nav IL-6 lnszAulidl M2 Macrophage wae Th2 cells differentiation a1 li17ia

N

INANEINITY (skin fibrosis) wanail B cells §94519 adhesion molecules #7147 LA

(20

auyTulnaydu (immunoglobulin) 1ux1*” Gawudrauldlsanilsuiefaans 95 i

. . 23
autoantibodies””

o

Autoantibodies avilFauiaiaufatiadAnyAdaalunisidady uay
] 1 = { I % < dl = aa dl
daatuanivngueiasaaslsaniaids (SSc subset) T4ANITUAAIDANTAIAINITNINARTING

snanuly saazidansauanslumnisen 1Y

A1919 1 WaAY Autoantibodies lulsaniiands Amuilasann Benfaremo uazands®’

Antibody: Pattern of Target Clinical conditions
ANA staining
Anti-centromere CENP-A, Band C  Limited subtype of scleroderma,
antibody: Discrete Pulmonary arterial hypertension,

speckled staining peripheral vascular disease

Anti-SCI-70 DNA topoisomerase Diffused subtype of scleroderma,

(topoisomerase 1) I Interstitial lung disease

antibody: Speckled

staining

Anti-RNA polymerase Il RNA polymerase Ill  Diffused subtype of scleroderma,

antibody: Speckled complex rapidly progressive skin thickening,

staining renal crisis, cancer, Gastric antral
vascular ectasia

Anti-U3 RNP antibody: U3 RNP complex Interstitial lung disease, Pulmonary

Nucleolar staining arterial hypertension, renal crisis,
small bowel disease

Anti-Th/To antibody: RNase P and RNase Limited subtype of scleroderma,

Nucleolar staining MRP Interstitial lung disease, Pulmonary

arterial hypertension
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Antibody: Pattern of
ANA staining

Target

Clinical conditions

Anti-PmScl antibody:

Nucleolar staining

Exosome protein
complex (PM-Scl-
100, PM-Scl-75)

Scleroderma-myositis overlap

Anti-U1 RNP antibody:
Speckled staining

U1 RNP complex

Inflammatory arthritis, myositis,

Pulmonary arterial hypertension

(Mixed connective tissue disease:

MCTD)

Anti-Ku antibody:
Speckled staining

Ku80 and Ku70

Myositis

Anti-RuvBL1/2 antibody:

Speckled staining

RuvBL1 and

RuvBL2

Diffused subtype of scleroderma,

myositis

Anti-ANP32A antibody:
Not defined

Acidic leucine-rich

Pulmonary arterial hypertension

nuclear

phosphoprotein
Anti-Ro52 antibody: TRIM21 Interstitial lung disease, overlap
Speckled staining syndromes
Anti-Nor90 antibody: Nucleolar Unclear (favorable prognosis?)

Nucleolar staining

transcription factor 1

3. NMSLNANSERA (fibrotic change)

Inflammatory profibrogenic cytokines Ananqundedu lnatanny

TGF-B lusansdrAnyiviniiiansialulsamudsinelunsesuiad i lusuaiaslid

N1INARARAALAY (collagen), AANARAL (elastin), wazlsAunteuanwias (extracellular

matrix: ECM) F147] 1 fibronectin, laminins, Wag tenascin 81nRALNR ﬁuﬁﬂﬂ@:mﬂﬁm

Teauntlands wananil pro-fibrogenic cytokines ananadalidannisaiaaeisas

myofibroblast (myofibroblast apoptosis) wazldiAinn1saa1am2299 ECM (ECM
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. o o ! a o A dla o o 1 o v a o
degradation) @umiﬂzﬂm@mmwwmmmumLmzmmzmﬂumm UM MWIAANE a9
auwan (end-organ damage) Iuﬁ@m

4. 1laeum1UNUENTIN (genetic factors)

Q
v o =

wudﬁﬂf«]fﬁ”ﬂmuwuﬁ;ﬂﬁmumul,‘ﬁ'mﬁmﬁummﬁm%wﬁqLlﬁq
anmsfnEzas Amett uazaoss lull a.a. 2001 TnaAnsngudszansitaedulsamds
wdeanuaudszunn 700 au lutlseinAanigeinsni nudnrRanansg (first- degree
relative) mmﬁﬂwimuﬁqm“;mﬁi@mmLﬁﬂﬁ@ﬂﬁﬂﬁﬂi@ﬂﬁﬁqLﬁm;mdqﬂi:mmﬁqiﬂﬁq 13

i1

wazAauT lARNITAN®EN genome-wide association AUNLITHN human leukocyte
antigen (HLA) gene wansfiuiifidoulAaadasiunisiinlsavieuds 191 HLA DRBI,
HLA-DQB1, HLA-DPB1 uaz HLA-DAO1 iilusiu®
5. ﬂ@&ﬂﬁ'ﬁuéutfmﬁﬂu (environment factors)

filastdudeunadanvatsatinefitiinanudnifialsaniiuds vise
Tspfitidnunzadelsamitauds (scleroderma-like conditions) Fia@gingity EJUFAN, 2419917
a¥at (solvents) L1 vinyl chloride, toluene, benzene, epoxy resins Waze (drugs) L1
carbidopa, pentazocine, docetaxel, bleomycin, metaphenylenediamine Wa¥ cocaine i}
" arnnsAnsnaeg Mayes Tudl a.a. 1999 wugilaalsanmisudlunguandnnimiles
724 (gold) Warn11#iu (coal) ‘Emﬂ‘wudﬁﬂ;iﬂfsmwﬁiﬁumﬁﬁﬂﬁﬂimﬂ@mmﬂr:!uﬁu
(silicosis) ﬁﬁmqmnndﬁ 401 ﬁLLmTﬁmﬁmTiwﬁqLLﬁquﬁﬂﬂdqﬁﬁiﬂﬁzﬁ“uﬁmﬂ!uﬁu (silica)

04 190 Wi uazilaniannnangaeNdua silica wsilailailu silicosis 19 50 Wi
a dgl [ . - . a d” dl % 1
nieRaL@alafa (viral infections) Wazn1sAALT@BUT bA W
Cytomegalovirus (CMV), parvovirus B19, Human Papillomavirus (HPV) Las toxoplasmosis
dl A g ai 2 o a % [ dl a d’l o o =
Fedldquinaadeanunisiialsaniiends dannann@elifaniateuaenlaanuas
Aanisaiaad tusuanatunnlud (fibroblast proliferation)® wanannil fawumangau
ATUAYUIUARAAINEI2 TA8AINNI9AN U0 Farina wazAME ANWIDINI9AALT S
Epstein-Barr virus (EBV) nszsuliiialsamisuds wudinisfiaidasenaiaifintuuzion
mesenchymal, endothelial, L ¢ immune cells Tyl Ao uiAaadasiunalnd1Anyuas

AnanalsamTande®”
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AINITNNARUN
Tepmlsudeanunsoutiveaniiu 2 ngusu LeRoy's classification®” lan
1. Limited cutaneous systemic sclerosis: (IcSSc) AL WLRIMTLTNLITI0
] 1 £ % 1 aa o [~1 a F v L 1 ‘dg/ o 1
dnulanssadadanuazdaiin aradiomiudasnaluniidausas fiaanguiladnling
a Qai a o A [ % . . . v A o
ANNRALNFNINAAINNIHATaITTLLada9znNe 1 (internal organ fibrosis) wazsintszdm
Raynaud’s phenomenon 1#NunAe i uss e Lioa1uId WUNNEANNAUTABAIARALAILE A
43 (pulmonary arterial hypertension; PAH) latiaaindnuazsinAsaany anti-centromere
antibody
2. Diffuse cutaneous systemic sclerosis (dcSSc) AEWURIMITIFwTaLuiia
1 b v 1 aa o [ dl v o s 1 2 Yo 1 quln/ =
sadaranuazdaldn uazaranudontiandanlunituazaisasonnae guloanguidng
81INIFUUTINTAENUANEAUNETR AN internal organ fibrosis lAtaanda Taaiainis
n14le, iala, 48 uazian (interstitial lung disease) Raynaud’s phenomenon lug1las
deSSc dnnuNIiaNaINITUATeINITuARIEN TiuIwiin TaeinasnueIN1sawT] AINN
Aeluszazinan 11 uazdinasany Anti-topoisomerase-1 (Anti-Scl-70)*"*
nsaiiulsnaassfthalsamiouds uiai 3 svez Aie
1. s2aIzusn puffy finger phase %38 edematous phase (JuszazNNRM
o T+ o % a = =
uandniay Insanisuasiiusuunalaiiu (non-pitting edema) ¥nifussinuiatnad
87N19A9BEUALLABU UBNAINTEINUBINTTAY (pruritis) UanuanFew (burming pain) WA
(erythema) LAZRILIN (dry) auARE

a o a

2. 9¥eILN@89 fibrotic phase WuszeasNRANTLAARINA (fibrosis) LATULN

Fin BNATLsLTaesadatinle metacarpophalangeal (sclerodactyly) wazatnaiwlile
& o

a 1 ¥ o 1 v a o va
Tl uniesadaninans tua1un liiian1s1a s (contractures) N1 IAWAE N9

b

p o = Ao o . | . a
wasulmdeanas suneiduluiuanag (lipoatrophy) uaz il skin appendages Tursnn
o 1 % o A a d?j a v o Y a o 1 [~1 . .
Fananafag unwaReRaTuLTasluntinasi lfiinanee da91ndn (microstomia)
UANANNT TINLLNALNANEINLN T9TNINARTLTINUNILFABNITUNALEL 1Y TaAN LAY
130N URIABLANDD (extensor surfaces) Qmﬁ’m@’wwuaaquﬂwm (depigmentation)

founuAamilsnfseuganan v liiuanmuzilu “salt-and-pepper-like appearance”
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1 2
3. szeia1u skin-softening phase ¥niiATunaIaniann1slsamiaunds
lnulduanad wudn BandelagianisuTianiansa (trunk) LATF LYY (Upper arms)
a o 1 a o a
Hanwaizdnainansluioutialng
AINITUATAINITLAAINIININUG (cutaneous manifestations)
1. Raynaud’s phenomenon
wulduinnanferas 90 wazdniduainisuansusn nnulugiaelsands
[<3 dlal o aI/ A a a’j . . o %
w9 RN ARNITNARITIATINTRINAALARALITIILNY (episodic vasospasm) 11 19
a a o A dl ' | . . . . QI = =
Ar09HInIINN T das ULl a9l 3 499 (triphasic discoloration) LFNATNAANIGA
v
(pallor) LAARNNUABALABANARA (vasoconstriction) AaN1LTUAUNRUN (purple-blue
) = o 9 \ . 2 o = = =
cyanosis) A1NLAAANAINAE (blood stasis) LL@ZQ&]VI’]Eﬂ@UN’]LﬂumLmQ ANLAa AN LA
2 v
nauN (reactive hyperemia) tmaigaulviey Raynaud's phenomenon sintfintiuLisianiiaiie
1 v 1 dl a dl b 1 : v ng 1 Qo o
NINNFUAN weiananuLFIaRls 1w Au ayn uazy WUy wenaninudn1sdnia
@ - A - a o Iy
AT HLEU (cold exposure) LATZRITHDILATE A (emotional stress) L‘flummmuiumnﬁ‘
manaaelas®
Raynaud’s phenomenon nuladszanufesas 3 - fagaz 5 va9dsza1ng
Walil Taasdnwuluwandgeengszuam 15 - 30 T wsiunnwy Raynaud’'s phenomenon

ludszannsnfanan1nngn 35 1 ArRnsAsaasmansadaalauauiuasNadfulsAnia

Q

[ %
o

@@Tfﬂ'ﬁuyju u'ﬂﬂ@’mﬁ’ﬁ\imﬁ‘mmﬂ nailfold capillaries gl Mielluanwu antinuclear antibody
unauan SainufininfAves nailfold capillaries uaziiiaiou (puffy fingers) £ilatiAas
IasunisiEnszfannndulsamisudenald®?
2. Telangiectasia
naanaenlasa1esa (telangiectasia) Limann postcapillary venules
dilatation wi/ldtaeslu IcSSc uay deSSc szanndasas 40 uaziatay 70 AuaFu
mﬂmLaﬂmﬂ@ﬂmmaﬁTf;%LﬂugﬂéNgﬂéN%m?zlﬂu (matted/square-off telangiectasia) Wu'le
teaatFanlumii Fudin uaze e
3. Nailfold capillary abnormality
nannafasas 90 2a9filaalsamiaudsdnanuinlnfassduiaantas

(38)

U3 1904 proximal nail fold Manwuazdqaatuayuni19iiade“” lansaadaandag
dermoscope AazNUANEULIAUARAlaa1YRa (dilated capillary loops) 48URAUN321A

meaeaduiaentes (capilary drop out) Faduansauennululsamisuds®
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4. Calcinosis cutis

LAARNTNNITAZAaNUAY insoluble calcium salt 1191 dermis WAy

subcutaneous tissue Wildszunufatas 10 - 25 aa9filaalsanilauds®” dniinau

%

LTI DMLY U (acral part) LATLTLIT e (joints)“’ TNHAINTAU AAINTDLNALALNE

a A = o a 1% L. 1'179/(38)
(ulcer), NMFAALTA NTANITUATNLTIINAD (joint contracture) ATNNLA

Calcinosis cutis §niinTugialsamisudeninisaniiulsaniuiu (chronic

course) wazeanudnazudaslufiloaiidumagns, iulsaniiaudanuy desse, Hilaand

v

interstitial lung disease 91/, fflﬂm?.:ﬂﬁ“;:@ﬂwg‘u (osteoporosis), LAZWHATITN (digital
ulcer)®
5. Cutaneous ulcer

[ o 1 a dl . . . A a
wulataslulsamianda TnaatanuLsnniil calcinosis cutis WaaLiFLI0

¥

dl = v d’j o dl a a;| 1 Yo (3 M Yo o dl
@SNNLLurJIuNLﬂuLﬁ‘ﬂﬁ'Q LummﬂLi'flummmm’mm@ﬂ’]ﬂmummLm_l mniﬂmmm:*a‘m:rm
o = o ; al el . )y
tn ANANVANNNVCUNTNDRY b1 ﬂ']ﬁ‘m@L‘ﬁ‘ﬂVIﬂ?Z@Jﬂ (osteomyelltls) WWNNWLLQ
6. Digital ulcer Lag fingertip pitting scar
wulalszunnifanny 32 Deferas 58 Inaazlugilog dsSSc 11nnan IcSSc
14 digital ulcer Wa¥ fingertip pitting scars LNAA1N mechanical trauma UTBN17U1ALADA
(ischemia) a1n Raynaud’s phenomenon #7a1ARNNAY calcinosis cutis 1o wantdlasu
gltriaita
P = & & A a by g '
ﬂ']@ﬁ]’]ﬁ\lﬁ\l’]ﬁ’.lﬁlﬂ']ﬁ‘ﬁ]mm@m@\‘}Luﬂlﬂ@LL@xﬂ?Z@JﬂUTLQmuu UBNATNUENINLAN

3

uRaLFlaetiotAndNnRsnIuN1siialsansALan (interstitial lung disease) Lag
wdnsnansnensadlsailiresaanmae
7. Cutaneous sclerosis Wag sclerodactyly

AonilsudifiluainisuansdnAty (hallmark sign) aa9lsaniiauds laannsg
° a a = A )
ALtiulsALTNaNN edematous phase LD WLIATLUTTNIU 6 D9 12 LAAU AaN LU
fibrotic phase Wnlseunns 1 D3 4 YuTannndn wazgainufa atrophic phase {NW

a atzll = A [ % al = o [~3 a o a aa

ANAALNGT 12 D9 18 heunasanBNien1smisuds uaziinnsaiiulsalinaendan
Tnannsaniivaastsniuianuuandeiuliluisacyana wanaini wudnazdainisuas

[ %

adenznnaluanlsamiaudanialu 5 1 nasannlasunisitass“”
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a o [~1 dl a d?/ a Qsj A o 9/: 1 [~1 -dgl a o % o =
m‘wmL,Lm‘mmm*‘uum&mmmmﬂumﬂ@m BUNUUNANBUSANTE AN LTS

4 ¥ 1 v
o ©

= 1 o dl [ X a o A A ¥ 1 a =
b781N21 sclerodactyly UINNLANUAZHARNANLILLBLEBAAIUANS MWINIUNINALLAANITALTINN

T daiineae (flexed position) HdaRmniaTuls sauneananlfiia bone resorption Auilfiniie
wazianagluuy claw-like deformities Tunga wanannuwudnfilaaf sclerodactyly,

digital pitting scar, Wa% calcinosis cutis FaNAWIUAINANTZNUABNNT TR sranTuesing

%

DRI

dl a o @ a 442/ dl a v o v o ¥ K <
WanautudunarunLTnlunidn azv wianeruluninssuds (mask-

like facies) 3a3a81ana (rhytides) U1nidn (microstomia) H3a9RaainaInsNiUan (radial

a

furrowing around the mouth) ﬁ‘z\lﬂﬂ’]mm:m:ulm_l’]\‘l (thin lips and nose) @Hﬂw@uﬂﬁm

q9aelnNun (beak-shape nose) WAZNAUNY frenulum Awdsuunanannldaguanenn >+
:’/ = = 1 dl o Y a a v . o .
TANVNNNTQEL SFHDNLMIDLAZUUN VAL AR LT (xerosis) azBIN1TAY (pruritus)
dglv

FANAE UANANNTEIRINITONLN122 U NI (xerostomia) laa nn1sAARIRALTIA0

(44, 45

v
flaNuane (salivary glands) wu'liilseunns 60% D9 70% a8agilae ™ * uazwudngiloy

Tenmilaudangu dssSSc nlaniaid@agsanisiinnziieaiin squamous cell carcinoma

(46)

131004AU (tongue) kazLTaniAauatl (oropharynx) ansagl

8. ANNEALNAURIER? (dyspigmentation)

=

wulaasFnnumilansygnlulanin (supraclavicular region) Uniile

o A

mz@nm'ﬂ“ﬂ (suprascapular region) ATy (scalp) NN (forehead) A (neck) NAIH®
(dorsal hands) uazLFMNAILY (extensor forearms)” TaadgtuuLAuEnlnFA189ERY

wanaguuy Teun

v b4 1
a o =<K

8.1 ARMAANTIWA3NNE (diffuse generalized hyperpigmentation)

a

82 AaNaNmiUnAuyuy salt and pepper (salt and pepper

a

dyspigmentation) g1iloaziiugu1atanizinanalsanneang (focal depigmentation

~

She

équﬁuaqam’mﬁmﬂuﬂmu (perifollicular hyperpigmentation) ANNAALNABIARQ WL
SMAATUATIL B EFan TN ALEL (trauma-prone sites) ¥iraLFMTIaLT

83 ARaAa T ulduLuNI9LAuInavaaniaan (streaky
hyperpigmentation)

8.4 RMAPATWLILITNLY (reticulate hyperpigmentation)
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AINITULATAINITUAAININTLLURY (extracutaneous manifestations)
AINITNINTEULNI LALasaanLaan (cardiovascular involvement)

WLFIAYIHIBUIITB9ANNRALNATIAATUA LG laTlue A HTBL I8

! ¥
A = ¥ A

1 v
naARIRaRnaNLiesala (myocardial fibrosis) wazfdan uanannilgagnunsany

nznaruiaaladniau (myocarditis) waziiaiuiialadniay (pericarditis) laansae
filaananifeeInsinlaiuindamaz (cardiac arrhythmia) 1 AqialawEalinlnA
(paroxysmal tachycardia), N1qzuaiatlszainaeanisin i luialaiindni (incomplete
138 complete right-heart blocks) kaziinn1zsialadnmwan (heart failure)
21N19719Uam (pulmonary involvement)

Interstitial lung disease Wulazasas 65 Aa9filaalsanisuds Tnasiniiu
WU bibasilar pattern %x‘l@ﬂmﬂﬁmﬁ/n‘mmﬂuﬂdm non-specific interstitial pneumonitis
d9u pulmonary artery hypertension (PAH) s wudatay 15 Turloalsantiauds AR

v
N o

Tugtlaandinisaiulsaniuiulazd anti-centromere antibodies luiaan”’ anvis PAH
faduampaeasnisd@siiannutesgaludilhalsamisuddnson
ANNITNINTEULUNIUNAURING (gastrointestinal involvement)
(% EZN o e a a dl o a
NNNdnFeeay 60 1a9tlaalsamiandaiiAantalnANLA LT LLNIAY
a a YR v d”o/

21117 lpanuANRALUNRUe9a8n81UNT (esophagus) lAnesaaas 80 uananniegIny
ANRALNRIa9NTZINZa1U19 (stomach) a1 1&1an wazanldlug) (smalland large
intestine) lanefaaay 40 - 70> °"

v dld a a % Y = [~1 .

rinenNANNEALNFRY89MaAR1UNT HNNIA9EEINNTNALLAL (dysphagia)
wAUFaUNLN8n (heartburn) warmauldaniasy (nausea and/or vomiting) nanladlasu
nnsdnunazinliglsanaananuisdniay (esophagitis), TsAnszimnzamnsauwAL (peptic
stricture) u’?‘@‘ia‘ﬂm‘qu:mma‘mq (peptic fistulae), LHATUNARARIUNT (esophageal
ulcer) , WRALWATLLNIZBIUNT (peptic ulcer), Waznuanlsansa luagauizasa (chronic
gastroesophageal reflux) AN liNA Barrett esophagus Fepnaaznaulsanzii

. v

NABADUNT (esophageal adenocarcinoma) i

L7 dld a a % v

HiaeniANEAUNA199N7ENIZRIT TNNIARELNA TUNIZINIZUNS

¥
wasi delayed gastric emptying time UANANUEIANNITONLNNNE gastric antral vascular

ectasia TugilaeTsaniisudals Seinviniiiamanaan (bleeding) wnitluguusa’®
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ANEalnFArasanld (intestines) Hlauanagiluuy 1w arldaaasio
(atonic dilation) a1 &AL (bowel constriction) YiadLde (diarrhea) ﬁmqﬂﬂ (constipation)
m%wq@ma?ziaﬂﬁ (fecal incontinence) mwﬁmﬂﬂﬁﬁﬂmqmﬁuﬁﬂﬁﬁma‘@m%mmma‘*ﬁ
HaLn# (malabsorption) 11 duanaaziirligninzannansannnsguuss (severe malnutrition)
I

AINITNSLA (kidney involvement)

AazlanneBaundu (acute renal crisis) ilunazunsndeufijuuseuas
uamnaesnis@adinludilalsandsuds wuldlszunndasas 5 0910 Inadilaazan
AreANANTAAGURLUNAUTINALATIANUAIINRALNFAF] luidensail serum

creatinine Lﬁs\l@jﬁu \NSALARARN (thrombocytopenia) UTNLTALADALAILAN (hemolysis)

v
v o

anadanuldsiunaziaanluadnay (proteinuria and hematuria) taansae® A1azlpang
= o o a dgl o L2 o [ 1 dlal o a dgl al
RaunaudninaIuiuglasTsaniaudelungs deSSe NHN1sAHWTsATULINNINTULATH
srazna N ndulsniasndn 4 T wananniinismsaany anti-RNA polymerase Il antibodies
dusaianeanuid@eslunianalaa acute renal crisis aneae dansanylelszunns 1 1w 3
2a3Eftlne>
aa % (% (3
N157A5293UAR LT ANUILTY
n1zasqaLiNaliinisinads lspnilands uanannandanisdniszid nnsmena
1 1 = dl 2 1 1 £ v :// o Y o/
F19N1ERENATRLARINAINITRAZAINTRA AT bonana U d9iuunaa iy defasande
nnsdsziiugntazuiandalaeld clinical scores N3MTIALEAULAAEIDEILT N DIUBLILALFNE)
capillaroscope N19AATULUBAIATIANINLNTINYT N19ATIANHRIUJURNT 990D
NNIMIVANLBNTLIEFINGE AIazNAIITIEaziasiAsalll
a a %3 < ¥ ..
n1sdsziNunutandalag I clinical score
Modified Rodnan skin score (mRSS) LlulATadaNangaLardANgnHas

(validated tool) Junnsuszidunisantiulsauaatiaonilawd (skin sclerosis) mRSS Ugziiu
Inen171dNeAAN 17 A1uNaa89379n1e (AIAINT 1) wazlFAziu 0 — 3 Fadl

0 A Rawlatnd (uninvolved skin)

1 Aa Rowlanunianiies (mild thickening)

2 Aa Routlanundnunans (moderate thickening)

3 A HAlauuININ (severe thickening)
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v v
AMNTUIINAZLUURIUNALTIY total skin score DaLEIN19UsEIRUANY
wilaudasng mRSS axfluisning usdeseduaautiuinyaedszidiuguiu®
A NTUNT RNl TR LNT DA DU LarANTuLINaa9lsn (disease
. , Ca o d - e o e v &dd s
activity and severity) Tnanudniamiisnuiaztaudunusiulsamisudsningadasadany

Aelu (internal organ involvement) 11N 39NN functional impairment 7890589211AE

(56)

Modified Rodnan Skin Score (MRSS) Document

Subject ID:
Date of Examination:

Right Left
Fingers o0 10|20 3000 |10 /20|30
Hands o0 1020300010 20|30

Forearms o0 10/20/s0(ed (10 2030
Upper Arms o0 10|20 80|00 10 20|30

Face o (10|20 30
Anterior Chest o0 102030
Abdomen ‘OD 10|20 3G‘
Thighs o0 /10203000 (10 20]30
Legs o0 10|20 30]o0 /10 2030
Feet o0 10/20/s0e0 [0 2030
Column Totals | [ | | | |
Total:

0-No 1 - Mild 2 - Moderate 3 - Severe

Kay: Thickening Thickening Thickening Thickening

Notes:

Examiner:
Printed Name:
Signature: Date:

A ndgznau 1 wams modified Rodnan skin score (mRSS)(m

Nailfold capillaroscopy
Capillaroscopy tduazasienldsziiuduiaenclaaudinn nailfold 39lddqe
WeINF¥UI19 primary Raynaud’s phenomenon nulsanidauds (systemic sclerosis) tiuns
a ; . o v y A = | ) . \ .
m39a? non-invasive 111 lae ldiATaallasn 47 +TU nail fold videocapillaroscope,
. A (58) o tﬂl o < 4 J I
stereomicroscope 198 dermatoscope Tnaanwournululsamiands ldun vasniaen
tlagaenesia (enlarged capillaries) 3N UUTII N I LMaRALAeA (avascularity) WA e

9ALABABANTUIALAN (Microhaemorrhages) ™
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n1sAsIANNaILU LIRS

NN9A529UN2LALAURALARA (autoantibody testing)

[

N13M3IAU1 autoantibodies 184 nuclear antigen DawluniisluiaUsTdAty

o

(hallmark) 189tsAanilands a1u15adqelunisadadanardqatadanansailsaloline

%

antinuclear antibodies (ANA) Tuauan (>1:160) lugilaslsamisudegenefanay 95

AINNITANHIUY Mierau arAty Ul A.A. 2011 TFAN®IDIAINTNAFUAUTILUIN4

Y o1
aaa

% a dl v o o o [<3 Ll o [<3 :J/
28 lALAUALAANNANNINEITRNALANHTULa N1 U89 19AMIN LL‘INELHE;IJ‘]JQEITEQMM\‘] LINVINUHNA

Y 3

AU 863 118 WLFaTay 94.2 Aavfilae TsAmiiaudaisunnmsant ANA BNviadInLg
EZN o [~1 Aﬂl = 24 a Adgltzlld -QII Y o o [<3

iaeleanilaudanneaany ANA waziiaaliuausiuanniaunaatesriulsantiands
(SSc-associated antibody) A11431 679 118 YiTeAALTIUSRLAZ 96.4 NUAUALDARADLALALAL
5945a lawn centromere, topoisomerase |, PM-Scl, UT-RNP LLag RNAP TA8N9IATIANL
ANA uiazaiinaziidoudaslunisatiade uannqueesvedlsnaniiaudwazuannanainsal

gaalsanilandela® fanngan 2

FIN9N 2 UARN Autoantibodies ingaanulugtloelammisudeinuilasain Knobler uazanie”

Autoantibodies Clinical conditions

SSc-specific antibodies

- RNA polymerase Il Paraneoplastic, renal crisis, skin fibrosis
- Topoisomerase-1 (Scl-70) Digital ulcerations, ILD, skin fibrosis

- Anti-centromere antibody PAH

- PM/Scl (exosomal ribonucleoprotein) Myositis, ILD

- Uridine-rich small nuclear Joint involvement

ribonucleoprotein (U1-snRNP)

SSc-associated antibodies

- Ro, La (extractable nuclear antigens) Parotitis (Sjogren’s syndrome)
- Mitochondrial antigen M2 Primary biliary cirrhosis
- Cyclic citrullinated peptide (CCP) Arthritis

- Fc portion of IgG (rheumatoid factor) Arthritis

Abbreviations: ILD: Interstitial lung disease, PAH: Pulmonary arterial

hypertension
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n1sAsIANNadlJiRn1smuadedsitneuas (organ-oriented diagnostic

workup)

wnlasunisnadedulsanianisuaaiuzinlinmananinetates day

v [l 1
1 A54 (annual workup) lnaesadam tesannlsaniandadulsaflscaznisaiinlsn
219U"Y (chronic nature of the disease) TneiFilatAqslasUNIRIIATINTLBLNNATIDEA
a dld dl % o o [~3 v 1
N191524 AN MRSS WATATATIARINTTULUNRANMAsRTaarulsAamiands Taun nsmsa
angssnn waasten (pulmonary function test) TagilsziliuAaNNAIN1ON1ITURIUANTLD Y
watian bs (Diffusing capacity for carbon monoxide: DLCO), n13a33adamaNsuladin,
n1smzranaulniniiala (electrocardiography) uazeansnanqiiiala (echocardiography),
NN9R9IALAEAINEAIIAAINNANYINIIDUTAIABA (complete blood count; CBC), AT9aNN3
[ o . . a (=1 A o o !
N9 URIAY (liver function tests), ezl ALARALAYTANIFENLALANNA erythrocyte
sedimentation rate: ESR %38 C-reactive protein: CRP, U521 UANATa 2 AR (Creatinine)
= = (1) = an o

waze3e (urea) wazasanillsauludaaas" agisaaziaaanisnadiadeniuseiy

AaugnalumanTei 3

A1319 3 LAANNITANIININABLIAUNIZANNIELLBSELNNLAT89 (organ-oriented diagnostic

workup) Aawlasan Knobler wazanss”

Systemic Involvement Diagnostic workup

General Medical historyt, physical examinationt,
autoantibody examination, CBCt, CRP/ESR T,

clinical chemistryt

Skin X-ray for calcinosis cutis, Modified Rodnan skin
scoret
Musculoskeletal Clinical examination, CK, anti-CCP, RF; MRI and

muscle biopsy for myositis

Gastrointestinal Endoscopy of upper gastrointestinal tract
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m1914 3 (FiB)

Systemic Involvement Diagnostic workup

Lung Pulmonary function with body plethysmography
(FVC, DLCO/SB) 1, High-resolution CT

Heart Electrocardiogramt, echocardiogramt

Kidneys Serum creatininet, urinary proteint, Blood
pressuret (In high-risk patients, self-monitoring is

suggestedt)

Abbreviations: Anti-CCP; antibodies targeting cyclic citrullinated peptide, CBC;
complete blood count, CK; creatine kinase, CRP; C-reactive protein, CT; computed
tomography, DLCO/SB; diffusing capacity of lung for carbon monoxide per single breath
method, ESR; erythrocyte sedimentation rate, FVC; forced vital capacity, MRI; magnetic

resonance imaging, RF; rheumatoid factor
Fannual diagnostic examination is suggested.

I For instance, patients who have tested positive for RNA polymerase |l

antibodies.

MRFEDEDE
Tsputisudafulsaiifiannisuarszazinannissiulsafivannuana " aedl
nsdiuazRmWNainsAtade Teaviisuda Lﬁ@ﬁlﬁmmmma@ﬁﬁ@ﬁﬂ@ﬂqmiimuﬁqm‘iq
lantinsnsaungu taailaqiinldinneinasatiadalsanilsudeniu American College of
Rheumatology (ACR) and the European League Against Rheumatism (EULAR) daa.
2013 Tnalfnnsifasalsandeud oz uuuuinndiviewindy 9 azuuy suaziden

Fam13797 47
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A1914 4 LAAGLNEUTINN99RAae 19ANIILIamIN ACR-EULAR Criteria 2013 Aawiladann

Hoogen uazmuz®”

ltems Sub-items Weight /
Score
There is thickening of the skin 9

on the fingers of both hands, -
which extends proximal to the

MCP joints. (sufficient criterion)

Skin thickening of the digits - Puffy fingers 2
(Consider only the highest - Sclerodactyly of the fingers (distal 4
score) to the MCP joints but proximal to

the PIP joints)

Fingertip lesions - Ulcers at digital tip 2
(Consider only the highest - Pitting scars present at the 3
score) fingertip.

Telangiectasia - 2
Abnormal nailfold capillaries - 2
Pulmonary arterial - PAH 2
hypertension (PAH) and/or - ILD 2

interstitial lung disease (ILD)

(The highest score is 2)

Raynaud’s phenomenon - 3
SSc-related autoantibodies - ACA 3
(The highest score is 3) - Anti-Scl-70 antibody

- Anti-RNAPIII antibody

Abbreviations: ACA; Anticentromere antibody, Anti-Scl-70 antibody; anti-

topoisomerase | antibody, Anti-RNAPIII; Anti-RNA polymerase Il antibody, ILD: Interstitial
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lung disease, MCP; metacarpophalangeal, PAH: Pulmonary arterial hypertension, PIP;

proximal interphalangeal, SSc; systemic sclerosis

* These criteria are suitable for all patients who are considered for participation
in a systemic sclerosis study. The criteria do not apply to people who have skin thickening
that does not affect the fingers, or to patients who have a scleroderma-like disorder that
can better explain their manifestations. Such as generalized morphea, erythromyalgia,
nephrogenic sclerosing fibrosis, scleredema diabeticorum, scleromyxedema, graft-
versus-host disease, porphyria, lichen sclerosis, eosinophilic fasciitis or stiff hand

syndrome.

1The overall score is calculated by summing the highest weight (scoring) in each
category. Patients who have a total score of 9 or higher are considered as having definite

systemic sclerosis.

nnsAdaRauLanlsa
n199taduuanlsANIaLI (systemic sclerosis) @1AUNNTNAITUIRINEINT
N190911T9 (skin manifestations) ANHULUBINAAALABA (vascular features) LAY

o

nazunIndauiiinauiuedenzsnee (organ-based complications)®” 4azdqeiiiad

m

wenlsAnIlY LL%qﬂﬂﬂmﬂTm%uj I/uwn Morphoea, sclerodermiform genodermatoses,
Shulman syndrome, acrodermatitis chronica atrophicans, porphyria cutanea tarda, graft-
versus-host disease, scleredema diabetorum, scleroderma diabeticorum, lichen
myxedematosus LL@tTiﬂﬁﬁﬁﬂHmzﬂﬁﬂﬂT?ﬂuﬁﬂ W4 (scleroderma-like syndromes) ‘1'7II‘W‘]_|
Ialulsanzisa
wennsailsm
Tsaniendafinnswennanailsailad (poor prognosis) wazwudnlsAmianda

=l

ng dcSSC HamINITATIRgINdNNgn 1cSSc™ anupnis@udindiulugiiinann

ANRALNRYe9TTLLTM lakazden (cardiopulmonary involvement) MAndululsamiauds

o lsasiailen (ILD) uazninzauauannaanuAlengs (PAH) Inaddnsinissan

%

Tpnasaninadalsad 51 uazh 10 1 agnfanay 74.9unzianas 62.5 Auans’

63-65)
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dmanadedan ludiae TsamiaudsAaudadamnunanua A NAN I NEN NI TD
v a a o/ dl VYo o aa dl =
diasuazarnuialnfvesadeaznialunlaiunanseny Tnawudnsnissendinn 5 1
. % o aa dl = .
(5-year survival rate) Usennnusasiay 85 Lazanin19randliman 10 U (10-year survival rate)
A1naFasay 70 %
LUINIINIFINEN
o o o o Aﬂl 1 a
uwuannenisdnunlsaniiaudedinnsfunlaaulianuusdazyana Tnaiansun
anngueiaeandlan (SSc subset) 19315A ANTULINTBI1IA (disease activity) LAazaTENE
1FFuNansznL (organ involvement)
NN95NH9TLUNINIG (therapy for skin involvement)
1. Raynaud’s phenomenon
NANNI1TRTATYLIRIN1TSNHIABNIINANLALIA2 N LW (cold
. (YRR [y ' = o = v a
avoidance) bara1A LI aaUTINAYE L1 NITRINGIND a1 T8 DI lEE19N1 977U
(paraffin bath) kazn13NIN1ANIWLLR (physical therapy) Lmewqm@Juuﬁ(”
N135NEIRIL
- 8Ng¥ calcium antagonists 11U nifedipine 1178 amlodipine
WU ez LLIN (first -line therapy) Al kN3350 Raynaud’s phenomenon
nsAnE1989 Thompson wazan Tull A.a. 2001 laAnEsausudayanaaiulsz@nsnin
1 " . dl 1% [ g Y
ABIYINQN calcium antagonists nldlun1ginmn Raynaud’s phenomenon Slugijﬂ 3¢
Tepniiaudia nudnenguiliaeanAuguLsaMazANR lWNIgMA Raynaud’s phenomenon
VLﬁ’(67)
- mﬂ@;ﬁd selective serotonin reuptake inhibitors 114 fluoxetine
= 1 v = L2
Hoeeudnlananlugilaaunese
- g1 iloprost 2U1A 0.5-2 ng/kg/min TWin1enaanaanA1uL 3-6
dlug atieder 5 duiiniu (IWlagean 14 Ju) szazinamn 1 new nadaAeszesen Taun
1pAsme (headache) Utinwad (flushing) wazAINNALIATAAT (hypotension)
[ 3 Qdd‘
N195NIANEITAL

14
=

- nendiiuguussusanasan19ine (severe or refractory

Raynaud’s phenomenon) 81aWa19U911 digital (palmar) sympathectomy WAZYTENIRA

Tuyadumendu (with or without botulinum toxin injection)®”
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3

2. WWaNila (digital ulcers)
o 4 . . . - o .
ANINANLALNNNIANAAAHITU NYAGLLWTUATUANIAENNIITNE
Ao8EINgN beta-blocker ¥INAN13AALTA (infection) AI9SNHIAENUTUE (antibiotic)
1 v 1
Watlasiunisiinlsanseananiaufniia (osteomyelitis) T9anaaziinlilg amputation 1o
wazprsliaudloaiiiasnaailasduainisdonnsegulinaaniaannnsn

= '

¥ ] 1
(vasoconstriction) HananNHugalangn PDE-5 inhibitors @tilueidaalinisunaaas

J

wuzth iU L aukannaaduueanila (active digital ulcers)”

70)

LHARTY )

m‘mjl,ﬂug‘mww%%@ Ranns5ne (severe or refractory digital
ulcers) 81aWA170U1911 digital palmar sympathectomy uaz#sani1aaluyaiunendu
(botulinum toxin injection)(%)

3. Rourlauda (skin fibrosis)

Jaqiiugalaifiuuanianisineunnsgaudmiunisinenaniauds
zi’ma‘fvué’ﬂfmﬁﬂuhig‘mm (mild form of fibrosis) sz WtlaeiuEAINIIa N ANNLELLAY
N13LNALAL mimﬂ?wﬁmmmﬁu%u (moisturizing cream) N1TANNANAINIUIINDINIINN
N1ENINLNLTR (physical therapy) L‘ﬁ@ﬂmﬁumwm%\i (contractures) LL@:Lﬁumaﬁi:ma
vim@es (lymph drainage)” wanannis

N3NNI UTIAN U 8NN AN NAIUNIY LT 87 methotrexate,
mycophenolate mofetil, LLag cyclophosphamide ﬁﬁ"m@xlﬁﬂmﬁ\‘ii

- Methotrexate tfluen7iuuzin il s (first-line therapy)

o a o [

zﬁ’ﬁm‘umuummﬁﬁm?@ﬂmu (progressive skin fibrosis) TU1AKLLYNAS 10— 15 RAANTH
Aediany Wiidusazinaiuiu 6-12 1nau In13AnEINL9N methotrexate A1N1T0T28aA
nadaisdausinfaniddlunsaiiidudias lsandondlungs desse szazdu
finsAnEINL91 Methotrexate #1130 8aANTIARRIE AL BRI I un sty
frloeTeamiaudelungu desSe srazsiu’®

- Mycophenolate mofetil (MMF) EULAR Scleroderma Trials and
Research (EUSTAR) uz1in 1914 MMF ilugnsufiaes (second-line therapy) 784211
methotrexate TU1AKUZYNAS 1-2 NFNAadY iWussezinaneteies 12 hau’"
- Cyclophosphamide wuzt WA linsisnEnmae methotrexate

wae MMF uaalalldua iesanne cyclophosphamide NuadaiAeAaudnanin
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211 glucocorticoids Tugiluuw systemic therapy lailiununsianis
§nw skin fibrosis Tugtlaalsamisuds Bnviaanudnen glucocorticoids AWIANINNGT 15

[ e

Haaniu WngLRnsainsAaniazlae (renal crisis)*

24
= o [

u@ﬂmﬂumﬁﬁ%mﬁﬂmLmu%uj Feanatinunldsauiuld 1y
AN7278UAY Ultraviolet A1 TiFIMaaNNNad e sT LN IS NIE LAY N AR AREIAT]
Ranilala " nne5nuda833 photopheresis 138 extracorporeal photochemotherapy
ANHNLWINIINIFFN 1189 European Dermatology Forum I A.@. 2014 wuzin 1F g 1w
ANsFNE AT LTES (second-line therapy) Tun1ssnetanilandazaainnsald adjuvant
therapy équﬁmﬁﬁ”ﬂmﬁuj 16 nnssnensaedsaanaauuzin il ludasfuaaanisaniin
9@ (early progressive disease) Taeannzlusafiflundesndd 2
AINATLUEUNI28Y EULAR Scleroderma Trials and Research
(EUSTAR) w1491 211 Mycophenolate mofetil (MMF) Faflugaunungns (second-line
therapy) $89a1n Methotrexate IU1ALUZHNAD 1-2 nFuAadu Wuszazinanetnadasy 12
wau””
Cyclophosphamide wnzin I la e nsiSnensae Methotrexate waz
MMF &81189 1ia991nEANNIAEAaNTAANAIIAEN LaNANNENLTIEN glucocorticoids
luguluuy systemic therapy Taiflununnsennsine skin fiorosis ludihelsamiouds Bnve

a [y

fan3181 glucocorticoids 1WIANINNGT 15 Haandu WinaiAnsainafinnaelngng
(renal crisis)m
4. Calcinosis cutis
al =3 al 1 al A ¥
nsieanwAaLTaNeNadenafas UL IaRauaen aunsaws tals
[% I o . L. = 1% . . | adal o 1Y
AEINITNIRIADAN (surgical excision) %178 14 carbon dioxide laser IARWLINMTN1FFNEIALE
. o A A o o PRpR Y ! o o
surgical excision Hun19aanNANGAFMIUNIUNANMAIFaNIINEILLLLTE AL ATR
wiaeeleAm NN EIAaeAaN1sAInanAsRatsan N lunstises lsainTunans
FINLLIUS (discrete lesions) yWraHan1sansaslen 1y mma‘ﬂqmﬁ;mm (severe pain)
s
5. uaanlaantdasauanama (Telangiectasis)
o o o [ A o ¥ 1 k%3 s
N9 NEINAN NN ANARALARAN AU A tawA N5 lELaLas
1 . . | % o o %
b1 potassium titanyl phosphate #1398 flashlamp pulsed dye laser Wusu wIasnemAag

intense pulsed light therapy (IPL)" "
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NN95NHIANTELUA |
1. N195NE1AINNTNeLan (pulmonary involvement)
WLI181 cyclophosphamide iugnndanu1snldsnelsanaiinden (lung
fibrosis) 994 fDan1s5nEA283s autologous hematopoietic stem cell transplantation
dJ 1 o v ] . o A a o . . . dd?j
(HSCT) @ata8911 119911911289l 86 (lung function) LATWINANINUN (skin fibrosis) A1

A '

wsiaeinelafin1unava transplantation AdsAnstTiuger) iasarnwudnlugae 1 Yusn
WAINIINN transplantation wuﬁmﬂmn?ﬁﬂ%ﬁmLﬁmgaﬁu@ﬂﬁqﬁﬁﬂz&’ﬁﬁa&l
N1 PAH @nsnsninenlamaaeings endothelin receptor antagonist L
bosentan LLaE ambrisentan M?@ﬂ’mzjﬁ\l phosphodiesterase 5 inhibitor 111 sildenafil Lay
tadalafil
2. N195NEIAINITNIITLLUNLAURIUNG (gastrointestinal involvement)
nsinENIRsgIugIuiLNIaznen adiau (gastrointestinal reflux disease)
LLazmﬁ‘ﬂmﬁuﬂﬁa‘LﬁmLLN@M?‘@ﬂW?ﬁUﬁM@@@@WM’]? (esophageal ulcers and strictures)
1w 81ngu proton pump inhibitors fnfuenauuiaes (Second-line therapy) laun
histamine receptor (H2)-blockers 1Ay antacids
N19¢% gastric antral venous ectasia LAY telangiectasia 4141905 N 1N
AaE3BNNg endoscopic coagulation
a7N1INAULAL (dysphagia) aru19alWenlungu prokinetic dopamine
agonists 114 metoclopramide, octreotide s
BNV BgLAE) (diarrhea) YEGR ﬁ@qaﬂ (constipation) @119 NEAN
a1n13 neldeugnane (Anti-diarrhea agents) 1y loperamide #sag13v1Ne (laxatives)
AINANAL
nsdlinvindaaaunnuasllan w0 futlsEniuam mnatnlgdng
Narsaunldansenvnmmnadwaen (Parenteral nutrition)
3. ms%'m:n"lmﬁ"tﬁ%’unaﬂszwu (therapy for renal involvement)
n1ssnEIsAaeEENNg ACE inhibitors Wunnssneniilied wazealdenn
&x ACE inhibitors sauruznanasusulaiinfaulunsdiiliarsnsnanmaudulainld

(refractory hypertension)(”
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(=3 ' % [
2.2 TsAnzisalugilaalsanauas
2.2.1 guiansalraddsanzifaludialsandaudalfauidisuiudszanns

walal

1 o 1 3

Taquiuiindngiuainauidsesiage snunaaiuayudngiaalsanmiudaiaon
L?Q'mr;i@n’mﬁmm?\aLﬁ'u%umiulﬁmﬁuiimf:@Lﬁlmﬁlmﬁuﬁluj AINNM9ANET nationwide
population-based cohort study Tutlszinalaunn Aanugioalsaniiaudeanuau 16,003
person-years Wi41 standardized incidence ratio (SIR) 2184n19LAANZLEY WAL 1.5
(95% CI 1.3-1.7)"" Tmeauz599% A solid tumors 114 NzL59LA11 (breast cancer),
Neifaden (lung cancer) LAZNZLTINABARINNT (esophageal cancer) ¥11N91
lymphoproliferative disorders” SaganadasiunisAnmsnaee Kuo uazane tévinnisansn
Tugthesslduniuidulsamiuds szuined a.. 1996 S A.A. 2008 $1ua1 2,053 $18 WU
griRntsnfrasnzifalugioalsamisudadiuou 6.9 setlszains 1,000 Ausetl wazdanudn
Q’ﬂqaimwﬁmﬁqﬁmmL?ﬁlmr;i@mafl,ﬁmimu:L?*ngmdﬁﬂﬁmﬁmﬁqiﬂﬁq 1.63 1911 (SIR 1.63
[95% CI 1.31-2.01])"" duLAsafuni1sAn®I989 Morrisroe WazAe Tuil A.@. 2019
Taaaeugiimnisniniaialsanzifaludihalsamiudeaneaamaasanuay 1,727 e

|
1

aeiN 2.15 Wi aa9ilszansyialil (SIR 2.15 [95%CI 1.84-2.49]) wazsaniidnTsananntanly

U

¥

gilaalsautaudaflufadamiinainuidassdanisiinuziielents 2.83 111 (OR 2.83,
p=0.031)"" @nuian1sAne ludiloalsanilaudst19eeaLasLata wIw 90 918
TinantsAnm ldlunieimeadu giiinasainnafialsanzifalufilaaTsaniisudagandn
UszgneialdadeldadnAty (SIR=1.99 [95% Cl 1.46-2.65]) lattanizuziielan
(SIR=5.9 [95% CI 3.05 - 10.31])"”
i’/ d” dl 1 a [~ U o < = a 1
el iwadnnaianziieludiaalsamisuds aradinalnniaifialsanaisaans
Ry v
Aseaulawn
1. INANTZUIUNNT DNA damage U?‘L'Jmm@@rmesenchymal (mesenchymal
cell) LL@SLGﬁ@@(La@‘]_ﬁNLﬁH\‘] (adjacent epithelial cell) Imﬂgﬂﬂ?zﬁu@qﬂ reactive oxygen
species (ROS)(79’ 80
2. 1Anannsuaninaealasinlan (chromosome breakage) TuemanNiu
aeruianelwaad lusuana (fibroblast)® uazisaaasIWlast (lymphocytes) vinTtaa
pananqilanilaas hydrogen peroxide F9@11130NT¥ANAINIULIEDY (Membranes) WAL

danaliiin DNA damage lnaimae®”
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3. 118 @ mesenchymal (mesenchymal cell) 1a5un134u @ ROS @14

v
o o

falies vinldiianisasininteigas Wi ldgnszuaunisdudanisutesouay
nslaaunlasaesimas”” Inawudimasitial (epithelial cell) NagjusianlnaiAa iy
ROS-activated fibroblast 81aLAAN1TA18IB4LEAE (apoptosis) W3aLiaN1TIUag UL as
anniiugiunnlus (new phenotypes) N lilgnisnszuniszununisiianzss®

dl v 1 a a a v o . .

4. 8% Taun mmmmﬂﬂmmwuuguqmu (immune surveillance) Lay
ANRALNA WA RA1INaNZITe (carcinogens) NN MAAANZITNEIENINEITY TIND
A 1 o o . A a a | a a ¥
Netaaiun1Inasans cytokines ANNRALNG 1w TGF-B arruRnlnfaasnisairanaan
A A 1 A . . .

Wwen llIaNIsteNLTINTaRALaen (defective vasculogenesis and vascular repair) Lay
aalAuaLALaA (autoantibodies) FIN°]

7,8,84

atn9lsfimNNUIINIANENT9UIIRTRNsainIsRAls AN T N O uas

o o

wzifatlenludilasTsamiiandalaisreanniszanavinlieeineliedAnymneada (SIR 1.23
[95%CI 0.66 — 1.22])*
o o ' . . . s @ a
2.2.2 AMNANNUETZNING SSc-specific autoantibodies nuNzLFINingIanuly

2 (% [
diloalsAviauas

aalauauAuannasanulugiloalsamisuds 1y Anti-Scl-70, ACA, uaz Anti-
RNAP 11l 111 wanannazidusadqalunisifiasssauietauandessuuadaaznialui
9T aakan T9lnaen1sANHINTILITUDNIAINNENNUE T2 1919 SSc-specific
autoantibodies fuNzNInLlughalsaniiands Inawudngiaalsaniiaudeningoany Anti-

| o = o A . . 4 o = | a @
Scl-70 Faunun1silsansRatan (lung fibrosis) HuasnLINNANIALNAANTRANZSI LA
QI d? 1 a o o o (9)

(lung cancer) WHZNTUAENNNULANATY

N19AN®1289 Carbonell WazAy Lin1sAnsdayadeundssusl A.a.
2006 D91 A.a. 2018 TugdileTsautdudeannaiuaiuau 1,930 91 laAnwnFaumeay
ffadedssaasniaiauzifasesudnanguiilaalsaududen ldnunziiesansaaiugilae
Teaulandenmilunzidanudn nguiilaalsaududeniunzifesonsaaazwy Anti-Scl-70

wnnanguitiaeTsamisuden ldnunzide Inamsaani Anti-Scl-70 fatay 13.4 uazrianay

2 e

7.0 ANNANAL Tep1ei Uil TRgATYNINATA (p = 0.024) LAYNIIATIANL Anti-Scl-70

'
= 1

iluifadaidesnilesaniainuzislanlugiaaTsnmisuds (OR 2.61 [95% CI 1.00-6.79],

p = 0.049)*
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naAnEIUaNaNIsANE WudHUeelsnmiaudeni Anti-Scl-70 fauma Azny
ARINRALNFAAINNT9R9a pap smear (atypical cytological findings) X1NNEINGNNRATIA

Tadwi Anti-Scl-70°” luil A.A. 2009 Bernatsky lazAnly ANEITNAMNENAIBIAINAALING

<

BINANITATIAARNIDINTITLNNAgNTALATS pap test Tuiloalsanlaudanizuiioanish
angtiasndn 50 1 A1uau 320 918 wudngiaeTsamisudsiiaonugnaesainiatnfaesna

F1394 pap test ¢l 25.4% (95% CI 20.9, 30.4%) Tegandnlseansialundmaugnas

kTl 9

13.8% (95% CI 11.6, 16.4%) laamangnaananatinaulungy diffuse SSc (31.7%)

NINN3INgH limited disease (20.7%) Bnvivanudfilaaleanilaudangs diffuse SSc

s &

HAnuduiussaniainANEALNAreIRANIIAIIAARNTBINTITNLNNAgNTALAE pap

o o

test a8iNaNIEIANATUNI94DA (odds ratio (OR) 1.87 [95% CI 1.01, 3.47])®

o

UANANNAIMNANNUTTZIING Anti-Scl-70 ALNITNANZEIUaA azANRALNR
[ [~3 dl 1 £ v v 2’/ o a o/ o '8 1
2199N13R993ARNTRINZ T NuAgnInan lUd ULl F9RsEUANANRLSITA
[l v
Anti-Scl-70 fiunziSeaw an fatnau uzieanldlney (colon cancer) NziSsanmAes
(lymphoma) wazazifanun1sunsnszaalddeduaa (metastatic brain cancer) WazwL9n

(89)

Anti-Scl-70 azgnasaanLnaunistade lannzie® Gennansmany Anti-Scl-70 Henaaziil

. WY : o ny Y . o
marker WildNgotiauandAIngaadansadnziiludilaalsautdends Tuntanduiu
UNN13ANE 971897197 Anti-Scl-70 lugilaalsauisudenidunzifauazdiloalsaunisudedn

Tifulsanzifaiulafinuuansieiuasinaldagnany®

'
= 9 o & o

Anti-RNAP 11l 1fuaalnuaufuafanadauianasnaaiuma g unuss

91,92)

nigmsaanuNziialudUaalsanmils wiaf iR nnsAnegilaa lspmisudaanuou
4,986 918 Tu European League Against Rheumatism Scleroderma Trials and Research
group (EUSTAR) 13 Li4 wudw@’ﬂqaimuﬁqLL°'ﬁ<1'1'7iLﬂuuzﬁqéqm”mm‘q@wu anti-RNAP 111
Hunauaniesay 17.7 "Lummz‘ﬁﬂﬂqmimuﬁqLL%qﬁiﬂqu@ﬂmL?qumwu anti-RNAP Il
WWunauaniiasdaaas 9.9 wazN1TATIANU anti-RNAP I Iuﬁjﬂaﬂ‘ﬂmuﬁuﬁu%mﬁu
AnuiAesanainlsanzisneluszazionn 2 I udsanBuiiennisredlsamiudsandas
(0dds ratio 5.08)°** iduiAaafun1sAnEII8e Watad uazAne Anmifeiladeidasia
niainlsanzidelugtaalsamiauds wudn anti-RNAP Il SanuduiusAennRnNzgaR

naukaznasn1Iatadalsaniisuivae 9l dad1Atyn19ans (HZ 1.94 [95% ClI 1.00-3.73],

p =0.0488)
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111l A.A. 2019 Morrisroe WALANLY F1E4IUIINNTATIANL anti-RNAP 111 &

[

ANANNUSAaNTIAA s AN LT A UNNe Tuszasngan 5 T uaslasunisatasadniilulsa

wilsudslnadl odds ratio agl# 4.28 (P =0.018)" wazdn1sANHIANWLLN anti-RNAP |

= 1

anaaziiuifadeidasreanisiianzidalugesdnn (oral cavity cancer) 8nsae®® Daus

wangudaulnnaiuayuaNdNTissEudeN1IRANL anti-RNAP 11l uset1elafiniues

AN19ANHINTVEUNALENIINITATIANU anti-RNAP 111 T A udunusiunisinanzisa

o o

a1l dad1Atyn1ansa

' A NN9ANENU8Y Patterson LATAME WLF1ANYNUDS

Tsauzifawinduislunguiilalsamladennsoanuuaz ldwu anti-RNAP 1117

Anti-centromere antibody (ACA) 1uaalauauiuanantiaNdsnae1ung
pNANUsFan aRaNzE ludialsamisudeacnadiadAty (p < 0.05) Tnaanizuzis
nrzimnzannsuazazifatlan luaneinsnsaany Anti-Scl-70 linuauduiusAanis
Anlsanziselugiloalsamiande*” dadunonidesiuiinisasany ACA lunauanlu
EZN o [~1 Z// = o o 6 o [~ £ QII A 1 =® = a
grlaalsamiiaudaiuiaonuduiusiunsifasiuanagmanuvie ld An1sAnsnnanisiin

neFamunlugUoalsanilaudeadnuau 21 398 M99any ACA 1NN Anti-Scl-70 way

Anti-RNAP Il Tnailaelsaniiaudesnngaany ACA tudungw 1cSSC Dedfasar 71.4"" us

s Ly

agnelafimNaINNIANEIURY Carbonell azAnuy Tuill A.@. 2022 Anw1DeatiANITiaaq

o)
naialsanziludialsamisudsaalu anuuianun 1,930 318 wudlgilaeTsands
[~3 tﬂl (=3 1 U o (-3 lﬂl ¥ 1 (~3
wiannulsANZISFaNAR8a 1L 206 18 TnenziFanny Teua Nzidelen (lung cancer),
NZLFFNUN (breast cancer), N2L3TEUULARA (hematological cancer) WazNzIFIan b4

(colorectal cancer) waziiaAnuDtladendealunisifnlsansifanudn nnsmsaany ACA

|
=

WHuiladananainuidsasanisiianzise (odds ratio 0.66 [95% Cl 0.45-0.97], p = 0.036)

9 |
N o aa =X

uaNANUGINBNNRIN19ANET Anmdpuduiusszudenisasaany ACA Tugilaalsn

mlaudannunzisatlan wuqdn ACA Wuilasadasiunisuzifailaniduiu (OR 0.15 [95% ClI

0.03-0.72], p = 0.018)"” wazdalnatan1sAne e un uanisdne ldluniues

LR 8 10?

2.2.3 AMNANNUSAULIANTE WIS IdaaalsANzIFILas T AT

v
uanainaznudngumanisaizasnisiiauideluglasteautiaudaiugenan

¥

guAnsnfaeanisiinnziislutdszaneialudedayaluvade 2.1 danudinisitiade

a

[ [ %

Teanziialudilaalsandenisinonuduiusaiuaniunisidadalsaniauds
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. 1 dl @ v = v a [ a % <
Colaci LagALE WUINAINATIANLNEIFLAUNE AN InareeiunisiiaTsaniaLds

103

a dl dl d( )dﬁI v a o =2 I % 1 o < AI
IneNszaznaaaen 2.5 U gelnatAeeiunfsAnEnauuinwuInsiiulsaiaudang

dl ] < v v ! |dl o (3 Yo aa o
AR AN T UNZITA UL LL@ZQﬂQH@QHIMmWLﬂuI?ﬂMMQ LL%Q@&i@?UﬂW?Qu@@ﬂ

AU zFAuNFNaqe sz ziaan 3 T4 5 Tnaurranasannleasunisitiass lsaniiauda

(13, 78) A & v s o A A L e
uﬂmuuﬂiﬂmﬂmlﬁumuu N%Li\‘]ﬁluﬁﬂu‘] wmﬁmmqmﬂmm@nwumﬂlm:mmm

1 a = o A:i o [ v ' (3 @ A o a
T 5 T nasarniinulsanlands Towa nzfatlan (lung cancer) wazuziFaRavIeTin

¥ (78

melanoma (melanoma skin cancer) L1ua% )

!
=

=2 1 % o 1 aa =& ¥ o a I's
AMNTIEINUNTANBILINAULINUINN AN 3 ﬂq?ﬂﬂﬁqw1®WWﬂW?QLﬂ?q$ﬂ

=2 o c o

deainudegiinisainianalsanzielugieslsamiauds  TnanisAnmaes Onishi uay

.}

o (104

) v o <3 ¥ a o dl Yo a a a‘zj/ oA
ATUS 1@‘1/1’1ﬂ’1’3‘LﬂU?QU?QNﬂ@H@@’]ﬂ?’]ﬂQ’]HQ EI‘V]i@ LUNITANHNAILLALARUNNTIAN

a o o ¥ o

1 1966 Tengunian T 2012 wudad 6 seeddengnAndvianisfnm Tnasneenuidds
nannauseuddsnvianisAnen lugilaalsamisudegiuun population-based cohort
. a o t:ll o =8 o Ay o (3
studies waziluseudIsanNINsAne luananaiasy ny Hdeyagiinisallsanzii
A nyeLiauNeLie (cancer registry) WAEHN1991891UA U BEI8 990D 9 1UINTD
ToanziisludaeszazinaminisAne Inaidaninisimansiidsanununudngilaslsands

<
U

o—

ﬁmjﬁmmiﬁiﬂmuﬁmimum?‘qﬂi:mm 1.41 %1 (SIR 1.41 (95%Cl 1.18-1.68))
‘EmﬂLﬁji@?ammzﬁuﬂﬂmuﬂ@fe‘{ﬂﬁ’huLWﬂwu'miIﬂfmeuﬁqLL°?]’<1Lwﬁmaﬁfaqu“ﬁmmiﬁi@mﬂﬁm
TrAnz15949n91 (SIR 1.85 (95%CI 1.49-2.31)) 1WANLYY (SIR 1.33 (95%CI 1.18-1.49))
ag19ldud1Aty (p < 0.01) LL@:LﬁfrﬁLﬂiﬁ:ﬂ“ﬁ@qﬂﬁﬂﬁ@ﬂiﬂﬁﬂﬁmuu?\ﬂ:mLi_l?‘ﬂmﬁﬂu
sraznansrudanIsanasalsanziiuaz isanands nuslAnuuAnNAteiuet9i
WadnAty (P < 0.003) szmdnenisasaantlsanzifanialuszioan 12 ineunauinlanmil
W4 (SIR 2.79 (95%CI 1.81-4.31)) WazN1TATIANLIIANZTINILNRITZE LA 12 LABUNAS
inTeanidands  (SIR 1.40 (95%CI 1.22-1.61)) Tnawunzifadan (SIR3.18 [95%
Cl 2.09-4.85]), N23961U (SIR 4.36 (95%CI 2.00-9.51)), ULLFITLLIASA (SIR 2.57 (95%CI
179-3.68)), uz15915inAan11 (SIR 2.75 (95%CI 1.32-5.73)), uzifsriantinmaesfinuey
gaAanu (SIR 2.26 (95%Cl 1.21-4.23)), wazuziiandziwiziaanae (SIR2.00 (95%
Cl1.06-3.77)) Lﬁugdﬁuluﬂiﬂfm%ﬂﬁﬁ/ﬂLL%d@ﬂﬂﬂﬁﬂ/ﬂﬁ’]ﬁﬁy F960AAREITLINENT
AN3ANINI8d Zhang uazAnL®™ AldnnIsAnEsLsNENLAseR s A NdTuE e

nsifalsansifluglalsaudandasoumnsuiudszainaiald udssimnaan faus
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¥ =

1 un97Ax T 1995 D19 30 fiugnaw T 2012 Gananeswidefesiigtuuuniafnei3edans
(observational study) Waza1@inaNannIelasunisiiadalsantiands Tnaianuou
AANANATWAAZI189IUAABNINNINYNTY 200 9181 Larln199189 AN TRNIsldY

Standardized Incidence Ratio (SIR) $aNAUAN 95% confidence interval (95%Cl) 138 N

¥ 6 o ! o

BYANINEINAFABNIIATUINIANRITANIIIAINGT LATII9NERABANIINNTUHARNS
v

a s o

AgiRntsninisAnlsanzse TesnauddaneruinasiAndiaunaiaiua 7 a1y

LV Ly

ﬁtliﬂfm‘ﬂmuﬂuﬁq%\mmﬁmqu 7183 918 wudngthalsamiiudslaiimnisniaeanisiie
NzL59ilan (SIR 3.14(95% Cl 2.02-4.89)), uziSafaninAesrinueuge iy (SIR 2.68
(95% CI 1.58-4.56), nxiSaszuuidan (SIR 2.57(95%Cl 1.79-3.68)) gandntlszansiialy
ataildfty TusneEilinueauduiugszninensfanzsasun gt lamiuds

(SIR 1.09 (95% CI 0.86-1.38)) wuimenfwil Bonifazi kazanis!'*® Ale3ausaN9n1a e

'
KX A v

MIUNAAIUIL 16 211U T9dFilaalsauudsnnnnagn 7000 91a Taglavinnissausandaya

u

[ o '

LaLALAIIzRIA AN RSz NI eAr NLIdassant s anzifa ludiUoaTeauiiauds
oA Ly oidoa au o o < o
wWisuneudulsesrineioly @9lsnea1udauaIuau 10 atfuN eI UIIAIAINIREY

Fanana wudnTsantiandaiinaANidsafan1an a3 lassNsyinns 1.75 W1 (RR 1.75

o

(95%CI 1.41-2.81)) WALLNAAN W DITRALDINLLFNUIIN VLI VANEA1UUIL O WAL 11

1
o K

atfufiAnmdspanudasdeniniinusflesuazusiforruuiden lugiaa lspmlsuds
AINANGL ‘EmﬂwudﬂmuﬁqLL%QLﬁummLz'?ilmﬁi@ﬂﬁﬂﬁmmm?qﬂfangqﬁq 4.35 11 (RR 4.35
(95% CI 2.08-9.09)) WATHITITLLLADA 2.24 i1 (RR 2.24 (95% CI 1.53-3.29)) slummz‘ﬁ'
Tifinanandesranisfanziasun i lsaviudade nFoufeusudszansyialy
(RR 1.05; 95% CI 0.86, 1.29)

AINNIINUNIUITTUNTTNAINAIIT1FUN LI DT AL HUAEN1T AN

o/ s & s Ly

[ = =X 1 a (3 v o [ =
NINITANBINNAIMTHANNUTTEUNINNPUANITUNITLN mmmﬁluqﬂwimwm LL‘IJ\?L?.E‘EIULV]EIU

o

Autlseannevialy waraiiBnisninisifianziialugioelsnmisudsnnsaany SSc specific

q

autoantibody WAFINLINAANEAINIIEaNLANE Aananatal an lldenndeeiu Tnaenny

IHAALAN L INTNATRINITINANLIE BI1ANAANNTULLLNNTANSN, AIUIUIAIRIRINRN AT

a

[ %

LAZILaLNA IUNIIANHIUDILARLIILNI VAT NR AN LANATIAY LAZLHANANTUNDY

a

ANMNANRNUTIZUIN Tz ez AR Rasa lsaN T nar TsamTaudanuqngalinns@Ane0917ag

D o =

AINANRATUIULHNNN THBERIAIINIINUNIUIIENUIREN AU LLLNNTANEIMLLB LA

u



34

v o 1 =

T9RANIUANUIY 3 ﬂ”l?ﬁﬂ‘i&ﬂ WUALFAZIIEN19IAE Qﬂ@’]fJﬁJf‘i’]uQuﬁ"]ﬂﬂ’]uﬂW?ﬁﬂH’]ﬁ

gausaNNIAuaulinIn BnTsnsAnEREe A NdNTuETEndeg RN sin s ANzEg
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1. stuuunis3se

=S a 'S a [~3 E2Z2N o [<3
dunisdngianisalnisiialsanzidalugqalsaniaudalnenisnunau
1990UNIINBE T UTZLY (systematic review) LAZN13AATIZHITIBANIY (meta-analysis)

Wraueurunisnalsanzifelulszansyinly

2. UszansnguAlatig

[ % a s

AasurAnlaanIuddsiifaadasiugiinisalassnisiinuzifaludilos

3

Tspmilsuden Faumsuniuilszainsialiluazgiifnisniniafanzidessnanagdiloalaamilauda
dl 1 - ur . 9 dl 1 o =< a o dl
Ansaanuuarmsaalidny SSc- specific autoantibodies NILANAINNUTINDNIINTUIEN
NINITANEIDIANNENNUT AIUTLEZLIAN (temporal relationship) $21914N193Hade
Teanzifaludihalsnmivudeuaznidiagalsaminie Inadniaanainiiame (title) was
v

UNAREAURINUASE (abstract) ABU ANNTUAINIINUNIUITIUNIINBENAZIRIATALIAN TN
¥ a o o [~ . = oL o 4 dl a 1 o
pyAUITERTUAN (full-text article) UsziiulnseRdauanuau 2 Ay dalludaseranii uas
= R ] o . . v o :I/ a a (=3 [l o a o
#n1913n13auiu (discussion) MINERAaNT 2 AudAINAAILldRaiU Taadnuue
dl a o ai o b2 1
MeulyreaalsanNIN1unaL tawd

- Case report/ Case series

- Prospective cohort study

- Retrospective cohort study

- Cross-sectional study

- Case control study

X

o 1

2.1 INOFNN9ARALADNAABE NN ANEN (Inclusion criteria)

1 v
o a o o

2.1.1 WluanddeininisAnenlunguidszanshienysaus 18 Yauld

wazlasunisafiadelsandsudeamnainaiaad American College of Rneumatology
/European League Against Rheumatism ACR/EULAR) classification criteria for SSc N34
modified criteria proposed by LeRoy and Medsger A4t A.A. 1980 Taeldaninina,
da/ a ai o =< dl A ¥ & aa [ o [~1 :I/ 1
LR LL@Zﬂﬁ‘zLVlﬁVIVﬂﬂqﬁ'ﬁﬂH’] GINmﬁl&lmmm:‘L@@ﬂhLﬂmsmmmu@mltmﬁmLL‘IJWNLLM

1 A.A. 1980 WavanTunaljuRinisganiunusinisiiadasesanianunndlsadaang
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UszinAauigalisn (AmericanCollege of Rheumatology;ACR) AFIULINAIULATIILIAN
AINAD
2.1.2 \lusudsanaunuialudszmalnawasinedssman lasunig
ANNWIZUINe 1 WN9IAN A.A. 1980 T 30 Hpuieu A.a. 2022 aglaiidaaninsnunimm
213 1luea1u3dalnanisd9Lnm (observational research) 1# wn
prospective and retrospective cohort study, case control study, cross-sectional study 79
. . et o o n
e UKl (case series/ case report) NNANEU A 11U

s [y

2.1.3.1 AnsAnunsgiinsninisialsanzieludiloalonmiuds
Wrsuauiuauaugihanaindniunzids (expected cases) Tuilszansvialyl
=
38
a = =X . . 1 aa o
2.1.3.2 An1sAn®1N9szazIAan (time interval) $214919n153Ade
Tepnlsudeuazlenuzidelugitaelanmiauds
A
138
2.1.3.3 innsdAnenegiinnisniniaiialsanzifelugiea sl
fing9an anti-RNA polymerase Il iFeuiauiugiloalsantdsudsnngaldny anti-RNA
polymerase |l
=
38

s [y

2.1.3.4 inaAneteguiRnisninaifiatsanzifalugiea lanniuds
fingaany Anti-Scl-70 nsaumauiugilaalsamisudsngaaliny Anti-Scl-70
A
178
2.1.3.5 AnsAnwnnegUiEnisainainlsanziiludiaalsnniiud
fingaany Anticentromere antibody 1FeuieuiugUaalsanisudennsaalany
Anticentromere antibody
2.2 INIiNNARALRBNAIREN9BANAINNIANEI (Exclusion criteria)
$11AdeRldHANNaada9 (unrelated) wazlAanNg da (duplicated),
a o ai 1 a o Y o a A o 1
MU RIS AU (full texts), HiNenUnARED (abstract), luumAN (Letters),
wirailuniamunulssunssnetnaiussuLLATNIIAILEsaRNNU (Systematic reviews

and Meta-analysis)
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3. ANHUSURINGNAIDENT LUUIRE
anaanAsilaalsnmisuds (systemic sclerosis) VTﬂﬂ@:NﬁLﬂu IcSSc %38 dcSSc 7
Yo aa o o [~1 2// 1= 1 o Yo aa o [~3 a 1
1a5unistade lsamilandesianstl a.@. 1980 iQNﬂUim?uﬂﬁﬁ‘Qu@ﬂﬂLﬂMIﬁ?ﬂNtLN“ﬁH@MN’]

v
o

4
ManouuaruaIN9AnlsAMILDS WA ez NTaTIE

[ %

4. ADTUNUATTZULIRNNANEIIAE

o v o o 6

=2 a dl dl a =3 Al o

AnwnainseeuniRdaMineadesiugimnisainisialsanzifaludiloalapmis

wianAununsludszmalnauazfnalssmanARNWAILE 1 un31AN A.A. 1980 119 30
v v 1

Hnuieu A.A. 2022 TnaaiunsAnEAeuIz ez inanisAs 12 1hew sendedun 1 heu

unsAN 1 A.A. 2023 D4 1 auUNNTAN T A.A. 2024

5. paudsuaznisinniuils
5.1 paudsau

- Q’ﬂfm‘ﬂmuﬁuﬁaﬁ@mmnﬂdﬁwhﬁ“u 181, ﬂ@zfmm%iﬂﬁmqmﬂﬂdﬁ
Wiy 18 T uaznismsaanuuazasaaliny SSc-specific antibodies 1Hms197 Taun
Anti-RNA polymerase Il , Anti-Scl-70 38 Anticentromere antibody

5.2 pawdsan loun

- guiRn1sainaialsrnzifaaiasne ludlaatsautouds IAun uziseilen
(Pulmonary cancer), NL39LFNUN (Breast cancer), Nng‘ﬁix‘uuu,; A2 Ayn( Ear, Nose, Throat
cancer; ENT cancer), 2154 anlinsass (Thyroid), NELFITZUUNIILAWDINNT
(Gastrointestinal cancer ), 81599z UuN AU @4192 (Urogenital cancer), 81549951
13191 (Gynecological cancer), N5 f}im\l{i’]mﬁm( Lymphoma cancer), 81395511
AR (Hematopoietic cancer), NZL%‘Q?SUUﬂﬁ’mL‘ﬁmmzm‘z@]ﬂ (Musculoskeletal cancer),
NLIFITZULRINMIN (Skin cancer), u?@mu?a?:uuﬁ'uj (Other cancers)

- gUEnTsain aialsaNziiTiias1e lAun nzdaden (Pulmonary cancer),
NzLFILA1UN (Breast cancer), N21599¥UUY AR AyN( Ear, Nose, Throat cancer; ENT
cancer), Nziiasian Insaes( Thyroid), N21592UUNNAKEMNT (Gastrointestinal cancer ),
NzdgruunAuLiaa1ae (Urogenital cancer), N TTTLLETNT (Gynecological cancer),
Nzﬁﬂﬁiﬂmﬁ’] mﬁ@q( Lymphoma cancer), AR PRI LT, (Hematopoietic cancer),

(=3 v dqj (=3 a o .
NELNTTUUNANLUALATNTEAN (Musculoskeletal cancer), NLLT972UUNANUS (Skin cancer),
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WaNzfsz UL (Other cancers) ugtleTsamiaudaniangaany Anti-RNA polymerase II|
antibody
A 'S a =3 a 1 v 1 =3

- A1 mimmimmimmlﬁwummﬂ Tawn wzidedan (Pulmonary cancer),
NL39LA1%N (Breast cancer), M:L%Gizuuu A2 AN ( Ear, Nose, Throat cancer; ENT
cancer), N3 ﬁiﬂmiﬂiﬂﬁﬁ{( Thyroid), NZ1599LUNNLALAIUNS (Gastrointestinal cancer ),
N5z ULUNIAnTaa1q (Urogenital cancer), NELFTTULE TN (Gynecological cancer),

< 1 Qol A [~ =3 A . .
HELINFAANUILUARS( Lymphoma cancer), NeLadTsUULNALARA (Hematopoietic cancer),
mlﬁqaﬁzm_ma”wLﬁmmzmz@ﬂ (Musculoskeletal cancer), H215992ULRY11 (Skin cancer),
WeanzfaszULBU (Other cancers) lugtlaelspntisudanngsaany Anti-Scl-70 antibody
A 'S a [~ a 1 v 1 [~3

- A1 mimmimmimmlﬁwummm lawn uzidelan (Pulmonary cancer),
ALY R IEN (Breast cancer), Nng*ﬁ::‘uuu; A2 A3 N ( Ear, Nose, Throat cancer; ENT
cancer), Nzi5amaN nTans( Thyroid), N2IF9T2ULN9LARENYMNS (Gastrointestinal cancer ),
N5z UUNIARTaa19 (Urogenital cancer), NELFTTULE TN (Gynecological cancer),

@ 1 % A @ (=3 A . .

HELTIFAANUILUARS( Lymphoma cancer), NeLaNTsUULNALABA (Hematopoietic cancer),
ml,a'f'\‘]ﬁwum”mLﬁmmzmzqﬂ (Musculoskeletal cancer), 8215992 U LR (Skin cancer),
W3aN 139921 UBU (Other cancers) TuftlaalennilaudeNmsaany Anticentromere
antibody

- gumAn1TinInAATIANITUAATNANIUE AT UITETINA1TTNINaNN T A

(time to diagnosis) Teanzi3aluEte Tepmlaudanaznisatiadelanniiauds

6. LATAINAY bT LU UIREY
iasanaddsiiiunissumudagaainnisnumnourssnssuaeinailugsunn

=2 o o

T lunsmazifteya fadeacldiesasialunisiusmumudayalun1dds sl
6.1 wULlsziRuAN R aRaziineAf (risk of bias) TeuA
- ANl szINT observational study takA prospective and retrospective
cohort study, cross-sectional study, case control study 38 ?Wﬂ\‘l’]ué’ﬂ')ﬂ (case series/
a ¥ dl A a . . . .
case report) Uszitiulaaldiasaslaiuuiseiiliu Risk Of Bias In Non-randomized Studies -

of Exposures (ROBINS-E tool) Version 20 June 2023 (378az1D8ALA A9 TN ANUAN)
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'
9 o e~

6.2 uuuiiuindaya (data extraction form) aenuuuiaadids wialdlunaiu

[ '

sumNdayaNg1AYaINNIINUNIulTTunIsNad Uy (naaziaunnanglu

u

NIANKAN)

7. MIATIAFDUANINLATAING

|
a o ¥ =)

o o R . ° A o
QQ@ﬂﬂﬂH’m"mazL@ﬂmmﬂmﬂ UNAIMH LLASINUA E]V]Lﬂﬁqul'ﬂ\?LW@Lﬂu?J@ﬁ;llﬂsLu
s o %3

n19919uuTBNNTaya (data extraction form) N ldlunsifivsausandayandrAmyain

a

a o

= A 1y C = oA ° v R @ o ] 3y
NANTTANTIUDINIUINLN LN IUDN Q’]ﬂuu“NNﬂﬁI?uqLL‘]JU‘]JuV]ﬂ?J‘ﬂH@ﬂﬂﬂ@q']ln‘ﬂﬁﬂﬂ\‘ﬂ“ﬁ

waztfuudiNemnugnsiesuaraNAsLiam

8. TAaNANTUIAIUATLFTTN LN

a 6

\asannnigadsiliilunisdnmainsenuidenineadesiugiiinisainisia

Teanzifaludilaalsnmisnds nlasuntsinuwludszmalnauazlusiiilszima Inalunis

' v
& v a a o o o

AiunITa AR ldTn s udaNa AN A NaAINad18TAs I U uIee Fatiu aqldlad

a

1 b4

1
=

ﬂﬁ‘t‘i.l’)‘lm’]‘é“ﬂ@ﬂ'J’]Nauﬁl‘ﬂN@’Wﬂ@’]@W@ﬁﬂ?LL@Zﬂ’]?ﬂﬁ‘ZLﬁuﬂ’NNLaﬂx‘lﬂ‘ﬂ'}@lﬁﬂ%uﬁdﬁl‘ﬂ

anstlaeruunla

[
9. NMSLNUSILTINTBYA
A v a o Y a & . 4 o A v
9.1 AUAUNIUIREAEIADNNIILFADT (computerized searching) 1ALYINNITALAUANN
gudayasidnnselindndAnyresnddefunisunngduazatsisniga taun

- Medline @10 PubMed: http://www.ncbi.nlm.nih.gov/entrez/

Embase: www.embase.com

SCOpUSZ WWW.SCOPUS.COM

Cochrane Library: http://www.cochrane.org/

nuunAd ATy lunsaL AL ol
9.1.1 AdrAny unsduAuaingudesys Medline
"systemic sclerosis"[All Fields] AND ("malignancy"[All Fields] OR
"cancer'[All Fields] OR "tumor'[All Fields] OR ‘carcinoma'[All Fields] OR
"adenocarcinoma'[All Fields] OR "lymphoma'[All Fields] OR "neoplasm"[All Fields]) AND
1980/01/01:2023/03/31[Date - Publication] AND "English"[Language]


http://www.ncbi.nlm.nih.gov/entrez/
http://www.embase.com/
http://www.scopus.com/
http://www.cochrane.org/
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9.1.2 AdrAnylunsduAuaingudeys Embase
'systemic  sclerosis':ti,ab,kw AND (‘malignancy"ti,ab,kw OR
‘cancer"ti,ab,kw OR 'neoplasm'ti,ab,kw OR 'carcinoma':ti,ab,kw OR 'lymphoma':ti,ab,kw
OR 'adenocarcinoma':ab,kw OR 'tumor':ti,ab,kw) AND [1980-2023]/py AND [english]/lim
9.1.3 AdrAny unsduAuaIng utesya Scopus
( TITLE-ABS-KEY("Systemic Sclerosis") AND TITLE-ABS-KEY
("Malignancy" OR "Cancer" OR "Neoplasm" OR "carcinoma" OR "Lymphoma" OR
"Adenocarcinoma" OR "Tumor")) AND PUBYEAR > 1979 AND PUBYEAR <2024 AND
(LIMIT-TO (SRCTYPE,"[")) AND (LIMIT-TO (DOCTYPE,"ar") OR LIMIT-TO (DOCTYPE,"re"))
AND (LIMIT-TO (SUBJAREA,"MEDI" )) AND (LIMIT-TO (LANGUAGE,"English")) AND
(EXCLUDE (EXACTKEYWORD,"Nonhuman") OR EXCLUDE (EXACTKEYWORD, "Animals")
OR EXCLUDE (EXACTKEYWORD,"Animal") OR EXCLUDE (EXACTKEYWORD, "Mouse"))
9.1.4 AdAnylun1sduAuaingudaya Cochrane Library
"Systemic sclerosis" in Title Abstract Keyword AND "Malignancy"
OR "Cancer" OR "Neoplasm" OR "Carcinoma" OR "Lymphoma" OR "Adenocarcinoma " OR
"tumor" in Title Abstract Keyword (Word variations have been searched)
9.2 fAdET A ABNIAsE RN e T mA N AUA S e AN RaLnes

k1l
2 o o

9.3 B4t , g4t LAy a1a17eMUInEANRuNNTl s iiuAN LA sNazIinaA R

a

a
a o

(risk of bias) 19311WAtatMITUAATTARAW AandiNanTlssiRuNIRTasaU TR a7

FANMY
=2 a o 2’/ a; 1 a dl dl a a a o
9.4 ﬁﬂmmqumwmnmumiﬂ@”mummmmm:mmﬂrﬂmmmmw‘lﬁmﬂ
ARG PERET AN iugausandesyandrdnuaziiunndayalunsdazdouasuuy
o =K ¥
Ui

a

ndaya (data extraction form) wnlafagantiunnaswuuiiunndayalinseiu §ady

] o

al
¥ o ! o o‘tﬂl
WASHTIE ﬂ‘ﬂzmﬁﬂﬁ?ﬂ?ﬂ‘]ﬂﬂﬁ“JNﬂ‘LI‘ﬂ’WWﬁ‘EV]ﬂ?ﬂH’WLW@‘V]’]“H@@@?J?QNﬂu
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10. NFUTEHIRNAUALNTILATISWTRYR

10.1 nsdszananadeya

1
£ 1 I

10.1.1 W?Q‘ﬂ@ﬂﬂﬂqqﬂgﬂﬁs}}@ﬂLL@%@QWN@NH?Q&I@\W@N@ mﬂ‘wmﬁagw

U

Tunnaluiuuiiuiindasya (data extraction form) Tiaanadasiu gRdaaznaulinsassy

U

¥

ae v o L e o d d s
ayaAINILdAtAuRLiuLAzL SN EFINALIaAn st TN Ne TN d e agLNgNFa
o U -c:ll v o K v . ZJ/
10.1.2 mm@g@mimmmmuuuwmm@ (data extraction form) NINHARI L1
Tulsunsu Microsoft Excel antiuninn1snsaaaLANgnAestesdaya nnwudeinnann
9 o o a ¥ a o Y v a ?:/ o v v 1
gAdeazATiuNg AsaaaLdayaaniuddasueiuanais waziinsudlalignsasnaw
RIGEE ST
dl vy dl U v $ o =) cY a a
10.1.3 Waladayangnsasiazasudauuan aziindnmyideyaidaiaiu
(Meta-analysis) Taerldlalsunsn STATA version 17
10.2 NTATIEULRYA
10.2.1 BTy ALTINgInIUN (descriptive analysis) lan
- fayatinugueeudL

v

Hmﬁuﬁmmmmmmﬂm (baseline characteristic) URILAALINUIAE

r_°)\‘

a

guAnsninafalsauziseludielspmibudanlzounauduilszains
jiluAf s wusenunisfnetenndd 5 ai

- gUimnsndszudeniainalsanzidelugilae lsands uTefimeaany Anti-RNA
polymerase Il antibody, Anti-Scl-70 antibody, Anticentromere antibody Wieuineuiy
Q’ﬂw‘ﬂmuﬁuﬁqﬁmm@iﬂwu antibody Fenanafifiduaumarunsineiasnd 5 ety

- 38ZIAIN9IHARY (time to diagnosis) semanelsantisudeuazlsansii
Tudthelsrmiudefiisuusorunisinedesndt s atu

10.2.2 AATLATRANU (meta-analysis)
Apseifdaanu1ulaneinAn standardized incidence ratio (SIR) 138

relative risk (RR) 3@ odds ratio (OR) 138 hazard ratio (HZ) wazA1 95% confidence

v
-8 ot 6 o

interval lutAazaaeauiagnn 1 1un159ae aeldunauluniae sen
10.2.2.1 NARALANLANFAINTBINATIENNUANE (Heterogeneity)

ANNANARDLUNINADH Cochrane Q-test Iaain1uATEALNLANATY

lun19megauwindy 0.10 FaNAURANTUNAN |7
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- lunseiiiAn P-value 8NN31 0.1 AR BANFUANNAFIUMAN UAz
1A 1P < 50% uanadn TdNANLANFNNTENI1aNAT0991ENNWIAY §I8ATIATIEYdaYA
el auLLAST (Fixed effect model)

~unsifiAn P-value tfaendn 0.1 vidadien 2 > 50% Ae Ui
ANNAFIUNAN WARIINNANNLANANNTIZMINNATRITILN1UASE (Heterogeneity) AntuAY
JLAT1Y meta-regression A8 UL IATULNALAZ g ediAsziunan VRN
ANNLLANFINNTEUNINNIENNUARY (Source of heterogeneity) %qmﬂwuﬂ@%ﬁﬂua%umm
ANLAN AT NN NATBII LN UIAE LI1AZUN A LU TAINANINTLATIZHAITNE LN LS 6D
pailmalULgN (Random effect model)

10.2.2.2 1AL ATI0NNUN (Meta-analysis) Ralssun A TN 04
standardized incidence ratio (SIR) 198 relative risk (RR) 198 odds ratio (OR) 78 hazard
ratio (HZ) WA= A1 95% confidence interval 183g1An1sain sinalsAnz T luglae
TsanifandaidenFauifauiulszanaialy #2693 inverse variance luluLaauLLIALT
(Fixed Effect Model) #138357@4 Dersimonian & Laird weighting Tuluiaauiugs (Random
effect model) Tngutasan SIR wu RR (relative risk) mmwmuﬁ@”ﬂﬁgﬂLLuumiﬁﬂmLL‘Lm
cohort study uazdinismesudeyailudayanand (frequency data) f3daazyinnns
17z110UAN estimate RR wsvngiuniunisAnsiiluiiy case control s cross sectional
study fifin1991897uA HAFHELTIU OR (odds ratio) HAA8AENINITATUIIANFINAIT
wagufun RR mnﬁu%qﬁﬁm@mé’mﬁmqmﬂ'ﬂ pooled relative risk (RR) Las 95%
Confidence Interval (95%Cl) §in8i3T inverse variance

10.2.2.3 AATLWTIDANY (Meta-analysis) e tszanmuAnsangeq
odds ratio (OR), relative risk (RR) 138 hazard ratio (HZ) 1esgiiAnisninsiinlsanzifaly
filaelsavidoudefinaaany Anti-RNA polymerase NIl ifSaunfienrugilae taavilouded lainy
Anti-RNA polymerase I 578133 inverse variance sL‘L&TNLm@Ll,‘l_l‘i_lcf'ﬂ\‘l‘ﬁ (Fixed Effect Model)
13895994 Dersimonian & Laird weighting Tulxinauuuigs (Random effect model) Tne
wilagAn SIR 11 RR (relative risk) 1N912911348 N3 lunLINN9ANMILLL cohort study waz
fnnamesudeyaidudeyannud (frequency data) dAdaazrinniadszunnidn estimate
RR wsivngLluuunnsdneiluuun case control ¥ia cross sectional study fiinMss18471

ANUAANSLTUW OR (odds ratio) fRAzazyinnIsATMIMAIAINA1LAtWTWAT RR Antiuas
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thdayaiildunAuanian pooled relative risk (RR) 1Az 95% Confidence Interval (95%Cl)
Aa838 inverse variance

10.2.2.4 1AL WTI0NANUN (Meta-analysis) alssun A TN 04
odds ratio (OR), relative risk (RR) 478 hazard ratio (HZ) @84g1iAn1sainsiAnlsanzisely
flaelspmlaudefinsaany Anti-Scl-70 wisuiauiugiaglsaviiaudeitlaing Anti-Scl-70
Fn¢3% inverse variance sluimmmmumﬁ (Fixed Effect Model) 117935989 Dersimonian &
Laird weighting Tulsimauuugs (Random effect model) Intiuilagen SIR 11U RR (relative

a o A

risk) ¥1N9ENNUIABAIULLLNIANHILLL cohort study wazinissaeudayailudasya
A9 (frequency data) A348AMN1919EN04RN estimate RR wriviangduwunnisdne
v ulUL case control %138 cross sectional study ﬁﬁmﬁwmummﬁwﬂflu OR (odds
ratio) tﬁﬁmxﬁﬁmiﬁﬂmmmﬁmmqLﬂ?ﬂlﬂmﬂuﬂ'ﬁ RR mﬂﬁuﬁqﬁﬁ@g@ﬁié’mﬁmqmﬂ'ﬂ
pooled relative risk (RR) kas 95% Confidence Interval (95%Cl) pineiAT inverse variance

10.2.2.5 1AT1LATIRANIU (Meta-analysis) etleranuANTINTed
odds ratio (OR), relative risk (RR) %38 hazard ratio (HZ) #e<giifnsninisiinlsanzifaly
filnelsnmlandeinsaawy Anticentromere antibody wW3edienfugilanlsamileuderlsl
WU Anticentromere antibody #4838 inverse variance Tuluianauyy A (Fixed Effect
Model) 119095984 Dersimonian & Laird weighting IuTNLm@LLUUZiN (Random effect model)
Tneiuilasen SIR 1w RR (relative risk) 11N918913A8AgULLLNTSANEILLL cohort study
waziinssaeudeyaidudeyanannd (frequency data) §3Saazyinnisilszunnusin
estimate RR LLﬁi‘Vi’mgﬂ wULNNsANELIRILLL case control ¥3a cross sectional study ‘ﬁlfl
neseEuAEasnEidu OR (odds ratio) fAdtazyinsAuamAFananiasuiu RR
ﬂﬂﬂﬁulﬁﬂﬁﬂﬁﬂgamﬁmﬁﬂuqmﬂ"] pooled relative risk (RR) Way 95% Confidence Interval
(95%Cl) $n2id inverse variance

10.2.2.6 LAT1LWTI0NANU (Meta-analysis) Ralssun AN e
sraizinanrednisiiadalsansiialugie Tanniiauds (median time to event) MnuAaEse
miAsefinemanuuasngidusiuandildfuniitadelirusiuassuunnds fisuas
UndayannAnLily individual patient data (IPD) mn&u"ﬁdﬁm@ﬁmﬁmm%Lm‘qw‘
estimate median time LAY 95% Confidence Interval (95%Cl) 389 LAATIILI1UTIAY

Wndayanadnsaads1enuldEinfseilugagszazoan (range) Nlasunnsiiadaisn
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Nz luthalsanisudenazanuounsids fRduasniInispzitayaaInanuIuNiiaas

o 6

A1 midrange el lanaansiilu estimate median time WazA" 95% Confidence Interval

(95%Cl) 1895189 U mnﬁu'ﬁqﬁﬁmﬂ@ﬁwmm‘ﬁiﬁmﬁmqmm pooled estimate
median time WaY 95% Confidence Interval (95%CI) A9 £13% inverse variance 1uluLAA
WLILIAST (Fixed Effect Model) ¥3833404 Dersimonian & Laird weighting Tulsnauuugs
(Random effect model)

10227 M99980UAARALAAANINNIARNNW ( publication bias)

Taafarsunainnanqagingae wea “Funnel plot’ nngiunsiadansnizanuinslaa

AuuAinTu LAz A uaedAINATINEAN INALAEITULAANIINAAINNNTIATIET

a

a a = P Aa e ~a N o '
PINBANHNIUNAINNLUNNIZAN llNN‘ﬂﬂm@Wﬂﬂ'ﬁ‘m‘WNW LLmsLuﬂ?mmgﬂﬂ?QHN@ﬂ‘]ﬂ'mgﬁiN@NNqmﬁ‘

LAAIIIHAAINNITIATIsTIE AN BN NIz AN Gearaidunaainuanaatug ldun

o

$1891UAR L NADE 193U ALAN VTaR A N T T (Heterogeneity) 13881aNLATN

a

82U (Chance) #39814NAANNFIEN1UARENUNNFILATIZFNaAR NEAUNNT

o

wANFANIAeILiaL

aa

NNW (Publication bias)

o o

10.2.2.8 U2 iUANUNITR DA UAZATINERL AN AN TBIHAANEANN

]
o

n3aemeiidsefnulaanisamazinannla (Sensitivity analysis) T¥iananandazdas 1

o a 6

o o uI/ dl o '8 a A a Y
r:p@ﬂmmmuu%lummmmmN@@‘Wﬁ%ﬂmmmmwm\mnmu el AT AITIATISU

AH 1 MINAIUIUII LN UARENUINIALAT SRRV UIUNINNANA LU NI LY NDAN AN D

a

ai o dl ¥ a = ] o Ddgl 1 o aa v o ]
ANUANNIUNLUA sﬁ\‘l“ﬂ@@NNﬁlﬂ’]@Nﬁ‘J’]NLLWﬂﬁlﬁ\iﬂuiﬂﬂlu‘ﬂﬂﬂﬂ@@EIWM@“]J@\?EJ}Q@EI b 1

u Q

[

nnsfiansnAnlaandeansmNaoiuAnnINIssTITia LR TU09s891U3AE Intang

a o/ -8

APATRANIUAINAUIUINUIRENR AN WL LN tusiBviaun e LFauWauNadng

1
A

lndfuuadngaINnIAATIZITAN U TR LATIZA N A NN17U5U Raulraaenisiaan

1
a v A

7789119 Tud LA a a4 L AT LI TIaA N IWAINA WU 89U a R A AN e w T Tud

a

WU UNARNS IUNALNAANTAINNIFAATIZIAN 1300LATILH AN AN R A NN B

'
= o

AU lAaN193LATNEIENR AN WAL LA LA LU LGN AL T UL LA AN T
drArmauannisiasziidseniniunialddeanssdinaiaindiassiuuadngann
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o 4 v

a = o wa & a < P o & &
NUNIUIUT BWLﬂﬂ?ﬁJBQﬂUE}U(ﬂﬂ'liiuﬂ'13LﬂﬂIiﬂN%LiﬂuQU?ﬂIiﬂWuﬂLLGlN n

vo aa & ' & '
esumsafasivislulsemalneuasa1aUseine daud 1 UnsAN A.A. 1980 AUAUR 8RR NADT N
. e o
fia 30 Aguieu a.a. 2022 Tagldfidedrindmuniw gudoya
- Medline/PubMed
»
- Embase
v - Scopus
AnsAdeagiuesn - Cochrane Library
\ 4
UATENAAGITIUM............ Y
NUATENANDINTIUN. ...
P> | w co w
- laldnausifaugn
A
Yn o Y aw el = a o
14y, 98338 wag e1ansgitsnuilssiliunnudes
PaziineARvesudle (Risk of bias)
» fo do o
ATENARERNTIUIY. .......
Yudindeyaasuwuutufindeya (Data extraction form)
A
Uszanananazinszidoya

v

v

Anserdoyalfenssaun

U
¥

- foyaiiugiuvesivy

De

o

- foyaiiugiuveseraalins (baseline characteristic) Yaus
GEARIRLLS)

v e o sa v v e a
- gUinsaimsiialsauzsduitislsamiudadiouieutu
Uszrnsnluadsnusnenunsanyitdesnin 5 atu

wa i3 ' a @ v, o & o
- gUinmsalszninsnsiinlsaussduislsamiudinge
WU Anti-RNA polymerase Il antibody, Anti-Scl-70 antibody,
Anticentromere antibody \U3suiisuiuguaelsaniaudad
p573kinu antibody fenaniisuusIsaunsAnetesnin
5 atu
- S¥HEAMTINAGY (time to diagnosis) sewinslsavifauds

< vy o & dao =

waglsnuisdluielsamiaudeaniisuauseanunsiine

fJeenin 5 atu

Anseideyaideiuiu

- A1 standardized incidence ratio (SIR) %38 relative risk (RR)
%30 odds ratio (OR) #38 hazard ratio (HZ) waz 95%
Confidence Interval (95%CI) wasgUnisalnmsiialsnuzisdly
felsamisdaiioSouiisuiulssmnsily

- A1 Odds ratio (OR), relative risk (RR) %38 hazard ratio (HZ)
vosgiinmsaimstinlsenziduitelsantaudaiiny Ssc-
specific autoantibodies (Anti-RNA polymerase I, Anti-Scl-
70, Anticentromere antibody) W3suiisuiugUaelsanilouds
ilaiwu SSc-specific autoantibodies fena

- UsznauAminvesszezatesn i dadelsauzSalugioe
Tsanifauda (median time to event) uag 95% Confidence

Interval (95%Cl)

wlanan1siinzideyauasiTeuseaunanIsAny
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1. HANNSAUAUTDNS

1.1 nansRuAudaysaIngudayadiannsaing

f19 5 nanTsaLAudayaaIngudayasiie nianAAw

Futeya Ca MU
AAUAY (Keyword)

(database) (Amount)
Cochrane "Systemic sclerosis" in Title Abstract Keyword AND 74
Library "Malignancy" OR "Cancer" OR "Neoplasm" OR

"Carcinoma" OR "Lymphoma" OR "Adenocarcinoma " OR
"tumor" in Title Abstract Keyword (Word variations have
been searched)
Medline "systemic sclerosis"[All Fields] AND ("malignancy"[All 1293
(Pubmed) Fields] OR "cancer"[All Fields] OR "tumor"[All Fields] OR
"carcinoma"[All Fields] OR "adenocarcinoma"[All Fields]
OR "lymphoma'TAll Fields] OR "neoplasm"[All Fields]) AND
1980/01/01:2023/03/31[Date - Publication] AND
"English"[Language]
Embase 'systemic sclerosis':ti,ab,kw AND (‘malignancy'ti,ab,kw 1542

OR 'cancer':ti,ab,kw OR 'neoplasm’:ti,ab,kw OR
‘carcinoma‘:ti,ab,kw OR 'lymphoma':ti,ab,kw OR
'‘adenocarcinoma':ab,kw OR 'tumor':ti,ab,kw) AND [1980-
2023]/py AND [english]/lim
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FaNEX(71a)
Fudaya ANALAU (Keyword) AU
(database) (Amount)
Scopus (TITLE-ABS-KEY("Systemic Sclerosis") AND TITLE-ABS- 1900

KEY("Malignancy" OR "Cancer" OR "Neoplasm" OR
"carcinoma" OR "Lymphoma" OR "Adenocarcinoma" OR
"Tumor")) AND PUBYEAR > 1979 AND PUBYEAR < 2024
AND ( LIMIT-TO ( SRCTYPE,"}" ) ) AND ( LIMIT-TO
(DOCTYPE,"ar" ) OR LIMIT-TO ( DOCTYPE,"re" ) ) AND
(LIMIT-TO ( SUBJAREA,"MEDI" ) ) AND ( LIMIT-TO

( LANGUAGE,"English") ) AND ( EXCLUDE

( EXACTKEYWORD,"Nonhuman") OR EXCLUDE

( EXACTKEYWORD,"Animals" ) OR EXCLUDE

( EXACTKEYWORD,"Animal" ) OR EXCLUDE

( EXACTKEYWORD,"Mouse" ) )
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Articles identified from:
- Cochrane library (n = 74)
- Pubmed (n = 1293)
- Embase (n = 1542)

- Scopus (n = 1900)

Articles excluded: (n = 85)

i : - Letters (n=1)
Articles removed before screening:
- Systematic review and meta-
- Duplicate articles removed

A

analysis (n = 3)

(n=1739) - Narrative reviews (n = 5)
A - Abstract (n = 19)
Title screened (n = 3070) - Full-text articles cannot retrieve
(n=5)

Articles excluded: - Not included in inclusion

- Non relevant articles (n = 2935) criteria (n = 52)
- SSC diagnosis not fulfilled 1980
Full text screened (n = 135) ACR/EULAR criteria (n = 18)

- Participants were not systemic

sclerosis (n = 5)

- Not compared to the general

v population (n = 8)

Articles included in systematic review (n = 50) - Not compared between SSc

patients and SSc-specific

i } autoantibodies (n = 7)
Articles excluded: incomplete data

- No study in cancer incidence in

SSc patients with SSc-specific

- Lack of th ber of |
ackotine number ot genera autoantibodies (n = 4)

populations (n = 5) - No reported about the timing of

- Lack of the number of subjects the cancer and SSc diagnoses

who have SSc with malignancy (n=10)

(n=1)

v

Total articles included in Meta-analysis (n = 44)

v
o ¥ o

nnilszney 2 uHunIWaILNaN1sALALLATARNTRNUIREINEadRIIMNA
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2. nANTAALAANMSANENTILE LN
@’mLLmumwmmmmgﬂmamﬁuﬁumxﬁmmmmuﬁﬁﬂﬁLﬁmﬂ’fﬂw’i‘mm
WmmﬁéfﬂﬁﬁwLﬂTﬂzg'ﬂafzmuﬂWimummﬁmmimamLﬂmzuu (Systematic
review) 141191 50 2110 Tnegluuunisdnsudadunisdnenidedans (Observational

study) 1#wn cohort study, cross-sectional study, LAz case control study ATUIU 36 aUU

o

waz31eauE1l98 (case series/ case report) A1 14 a1iy TIWFATINL91UATRNNT

s 6

PIEIURAANFIBIIUISE (Outcome) MnHaniL As eudayanisAnuinegiRnisn

o

uwazdayasoiaanaslsanzifsludibalsamiuda Faumauiulseanavialiauou 9 aifu,
se91ugliRnisainisnialsanzdelugiloalsaniaudingmany Anti-RNA polymerase Ill
antibody 178 Anti-centromere antibody 978 Anti-Scl-70 antibody AU 22 aUU, LAY

seuTazinan N dadaseudnelsamiandanaz ez iy a1uou 28 a1l TIT1IU

o o

AuAINAAFUNNIANNNTZUINS 1 1NgIAN A.A. 1980 DN 30 HQUIEU A.A. 2022

ANdayad19AUNLINEIUIREATUIU 6 211U Alayanadans10991udAY

o

(Outcome) Tdasudou laun a1adayasatasauoulszainsialiaruau 5 aifu uazuin

o

dayadoararuugioatsamisudeniiunzifaanuau 1 aifu Asiuseeuiddanaunsn

UdngnazuaunisiAIzfidefinu (Meta-analysis) IARAUINTIINNA 44 211

2 1
o o o a o ¥ ]

Lﬁ‘ﬂﬂ@ﬁﬂﬂﬁu%@ﬂ%ﬂﬂﬂ@@’]uqu 44 94Ty NUIIENIEUIUNTALATIEH

a

a o

@9ainI (Meta-analysis) H3duuunis@nmniduaudqeiedaine (observational
research) A11492% 30 21y K19t cohort study a11914 25 @171, cross-sectional study
RMUIU 2 A1fl, UAT case control study 119U 3 A1 uarsEIuLilag (case series/ case
report) A1191 14 a1y 3aaun 0 unssifiurudesiiinannans (Risk of bias) 184
113 lnelduuudssidn Risk Of Bias In Non-randomized Studies - of Exposures
(ROBINS-E tool) Tneuanislszifiuainuidesiiinanenslngsn (overall bias) Wil
ANNRLTIARANEARAN (Low risk of bias) AALilW 30 wafidus mnudesiiinannens
44 (High risk of bias) Amlu 60 e diFust LATANUIAENTLAAAINOAR LT ALaL (Unclear

o

risk of bias) AALIY 10 WaFTUF AININ
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Percentage of Risk of Bias Assessment

Overall Bias

Selection of the reported resukt
Measurement of the outcome
Mising outcome data

Deviations from intended interventions

Randomization process
0 10 20 30 40 50 60 70 80 90 100

Low risk Some concerns W High risk

Andsznay 3 nanislszifinAnudeaiinaannans (Risk of bias) 1899118 IAgILLA

192181 Risk Of Bias In Non-randomized Studies - of Exposures (ROBINS-E tool)

3. NANITNUNIUITTUNTTNDENNTIUTZLL (Systematic review)
pakandlun1eaznismuniulssninssuesaiussuy (Systematic review)

saleln
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NA = not applicable, A = Asian, Ab = Aboriginal-Islander, ACA = anti-centromere antibody, AF = African
American, Al = American Indian, B = Black, C = Caucasian, CCB = calcium-channel blockers, FVC = forced vital
capacity, H = Hispanic, Hg = Hungarians, ILD = interstitial lung disease, In = Indian subcontinent , ME/Ar = Middle
East/Arabian, O = Oriental, Ot = Other, PBC = primary biliary cholangitis, PAH = pulmonary arterial hypertension, S =
Spanish, SE = South East, SSc = systemic sclerosis, U = Unavailable, W = white

* Not reported actual Follow up period

a = The expected numbers of oral and pharyngeal cancers, and tongue squamous cell carcinomas in the
study population were estimated by multiplying the number of person-years at risk by an age adjusted population during
the same calendar years from the Surveillance, Epidemiology and End Results Program (SEER) cancer registries.

b = The expected numbers of cancer in the study population were estimated by multiplying the number of
person-years at risk by an age adjusted population during the same calendar years from the Surveillance Epidemiology
and End Results Program (SEER) cancer registries

¢ = Standardized incidence ratios (SIRs) have been estimated using the 2008 Korean National Cancer
Registry as the reference

d = A sample of the US population is represented by the Surveillance, Epidemiology and End Results (SEER)
registry.

e = The cancer incidence data for Spain were acquired from the GLOBOCAN database (September 2018
version), which is part of the Global Cancer Observatory platform established by the International Agency for Cancer

Research.
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A-leu = acute leukemia, B = breast, BCC = basal cell carcinoma, Bo = bone, C = Colon,
C-leu = chronic leukemia, Cer = cervix, Cr = Colorecta, CNS = central nervous system,
E = esophagus, En = Endometrial, G = gallbladder, H = Hematological, HL = Hodgkin’s lymphoma, K = kidney,
L = lung, Leu = leukemia, Li = liver, LBD = liver and bile ducts cancer, M = melanoma, MDS = myelodysplastic
syndrome, MM = multiple myeloma, MUP = malignancy of unknown primary, NA = not applicable, NHL = Non-Hodgkin’s
lymphoma, O = oral, OP = oropharyngeal, OGlI = Other gastrointestinal location, Ov: ovary, P = pancreas,
Peri = peritoneum, Pr = prostate, R = rectum, SCC = squamous Cell Carcinoma, SSc = systemic sclerosis,
Sar = sarcoma, S = stomach, S| = small intestine, T: thyroid, To = tongue, U = uterus , Vg = vaginal, OR = odds ratio,
Cl = confidence interval

a = The expected numbers of oral and pharyngeal cancers, and tongue squamous cell carcinomas in the
study population were estimated by multiplying the number of person-years at risk by an age adjusted population during
the same calendar years from the Surveillance, Epidemiology and End Results Program (SEER) cancer registries.

b = The expected numbers of cancer in the study population were estimated by multiplying the number of
person-years at risk by an age adjusted population during the same calendar years from the Surveillance Epidemiology
and End Results Program (SEER) cancer registries

¢ = Standardized incidence ratios (SIRs) have been estimated using the 2008 Korean National Cancer
Registry as the reference

d = A sample of the US population is represented by the Surveillance, Epidemiology and End Results (SEER)
registry.

e = The cancer incidence data for Spain were acquired from the GLOBOCAN database (September 2018
version), which is part of the Global Cancer Observatory platform established by the International Agency for Cancer

Research.
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*NA = not available, ACA = Anticentromere antibody, Anti-SCI-70 = Anti-Topoisomerase | antibody,
Anti-RNAP 11l = Anti-RNA polymerase Ill antibody, B = breast, CA = cancer, Gl = Gastrointestinal, GU = Genitourinary,
Gy = Gynaecological, H = haematological, L = lung, Leu = leukemia, M = melanoma, Non-M: nonmelanoma skin cancer,
Sk = skin, So = solid tumor, SSc = systemic sclerosis

** Limited = limited subtype of scleroderma, Diffuse = diffuse subtype of scleroderma
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a 3 = a ¥
4. JuAg1zURANITANENTITILTINLA
4.1 HAN133LATIEMITIBANIY (Meta-analysis) LUTaugugITAn1snin1siAn
Tsauzifaszudneilae Tsamisudauazilszansvinlun ldidulsamisuds

a o

1 v
JUATENAINTDUINNAAT TR N WA R U UTanuNA 9 atfy"® oo 12

o

120, 124,130,132, 135) 347197 ¢ WA RNV A91UANE (Outcome) MUNBUAUAD A1UIBUBINITHIA
wzifalufiloatsaudaudsuaz luilszansiall TnaaiunsniinadansAananandinsef
ArgLEnITnIfranIaianzi luglaatsandudafsauinauiudseanaialun laily

Teamlandanazapsnviiimsanunulema

Risk ratio Weight

Author with 95% CI (%)
CHRIS T. DERK —l— 74.88[59.54, 90.22] 9.96
K. Y. Kang —- 1229 4.07, 20.50] 10.94
Sung Hae Chang —- 16.13 [ 7.97, 24.29] 10.94
Yaseen Alastala i 047 0.39, 0.55] 11.39
Takeru Igusa O 18.58 [ 15.61, 21.55] 11.33
Emily Boozalis ] 468 3.63, 5.73] 11.38
Abdulla Watad O 152 1.39, 1.65] 11.39
Kathleen Morrisroe [ | 26.15[23.11, 29.20] 11.32
Cristina Carbonell = 14,94 [12.71, 17.16] 11.35
Overall ~ s 18.09[ 4.40, 31.78)

Heterogeneity: 1° = 428.19, I> = 99.99%, H* = 18094.60
Test of 6, = 6;: Q(8) = 904.73, p = 0.00
Testof 6=0:z=259, p=0.01

Random-effects REML model

nwlszney 4 waasgiinisainiafialsanzseludibalsamlwdafsaumeudulszanns

P luluidulsamiauda

o

a o a a . [y a =3 L2
NANNFILATIEULTINDNNIU (Meta-analysis) 2l ﬂ’??ﬂéﬂ‘ﬂﬁﬂ’]?m@mu?\ﬂu@lﬂ')ﬂ

=

Tepumilaudaulzaumauiudseansialnldulsandsudenugn filaalsnmiuidlania

o o

Wunzifadszan 18.09 win Wamaunudszainsia i ldidulsamlaudeasnaflda dnAny

s [y

ANNUANITALATI T TR NuLIL T uguaRn1Tain1 AR AN IR TEMqNg

3

dioaTsaudandanazilszansialunldidulsamisudsdanatawudniaanuuansng

o o

(Heterogeneity) atinailiaid1Aty (I° = 99.99%, p = 0.01) wazliayiin199LAsz DA Lme

b4
=

YRIAIMNLANFNNLIN TRTINF, THANZLES LAZNIFATIANL SSc-specific autoantibodies
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Taun Anti-RNA polymerase Il antibody, Anti-Scl-70 antibody, @& Anticentromere
antibody iuamaasALUANGNS Teladtfunisnsany SSc-specific autoantibodies
TuﬁiﬂqaLLm'a?wﬁmmummfmﬁu?‘ﬁqLﬂumaﬁmmmmmL,me;m (Heterogeneity) aginglan
Wmﬂ@m‘vﬂﬁLﬂummmmmwmerfi']\ﬂ’mG’fuﬁmﬁmmmﬁmmq'i'w;mu%”ﬂ%qisimmm
1NNAAzYngueias (subgroup analysis) 6
4.1.1 HaN19ILATIEAITNBNNY (Meta-analysis) Lﬂ?ﬂULﬁﬂuqﬂﬁmmi
nafinlspuziasinadihe lsamfuduazdszansinldilidulsaminds Tnauannis
SIEEARAILITDNE AR
SleyinsAAseiidee i (Meta-analysis) LeNANLTLLNNTBINELT

1
a o a o A

| A A = A P i o a ca _a o
PNUINHWENNLTNUBA NRATUIUIIUIRYN LWHQWEVI@’]NW?QH’]NWQLV’]?']ZVLmﬁﬂﬂﬂquim

78, 86, 95, 120, 124

v v
PN 5 a1l ¢ " InanansaATiiEIan N sl

Risk ratio Weight
Author with 95% CI (%)
Abdulla Watad 224 148, 3.00] 3341
K. Y. Kang 517.15[ 104.86, 929.44] 0.19

Kathleen Morrisroe 28.64 [ 17.20, 40.09] 29.46
2423 13.26, 35.20] 29.74

67.23[ 7.76, 126.70] 7.21
2222 419, 40.24]

Cristina Carbonell
Sung Hae Chang

¢+.. =

Overall

Heterogeneity: 1° = 253.04, I* = 88.68%, H’ = 8.83
Test of 8, = 8: Q(4) = 46.07, p = 0.00
Testof6=0:2=242, p=0.02

500 1000

o-

Random-effects REML model

nwisznay 5 uaasgiRnisainisialsanzifalenludihalspnisudaFaumeauniu

Uszangvialunladiflulsaueiauds

wudn filaalsandaudellantaianziialantlszunn 22.22 1in
A = o R v @ | Aa o o
Weneunulszangia lUnldidulsamisudaesnaiiiiadn Ay

AINNAaNIIILATIridsaANIwlTsusuatEnisninasialn

] 1
1%

wzifilanszudnediaatsamisudenazilszansinldnlddulsamisudedsnananudn

= o

WAITNWANANS (Heterogeneity) aenaNlad1 Aty (I° = 88.68%, p = 0.02) LAY

o
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] 12
1H8Y11N1591AT I EYDNANNRDIANNIANFAINNLLN TaTALAcadaNzITUTua A0
1 1 di g o o 1 = = a o KR 1 o

AATNLANEN LLI?]Luﬂﬂﬁ’)ﬂﬂ@@ﬂﬁNﬂZ\]’)’JNﬂ’)ﬁ“j"]ﬂ\ﬂuLWEI\TU’]\‘I‘J")‘EN’]W)@H’NVLM@’]N')‘EGLL')N’]

a e 1 ] . ¥

WATICUNQNEIDE (subgroup analysis) i
d’jv = o 6 a [~ a di dJ 1 LAl o
u@ﬂmﬂummmﬁmmuaummimmimmmw\mumuj Gﬁ\?WU’)’]Qﬂ'}HI‘J‘ﬂMu\?

<

& = a ! o A o @ | Ao o o oA
LL“ﬂQNI@ﬂMLﬂmJ:LN@jﬂﬂ'ﬂ’)ﬂ‘a‘m’mﬁ‘wﬂﬂﬂmLﬂuT?ﬂ‘MmLL‘?N@EINNW;Immy LLBILURNAN

[

unldifisanasanisinNiR A Lfideeinng (Meta-analysis) a9t

a o

ANUIUTEUASER
N@'a“f\ﬂ\‘muﬂ'1fqu“f?lmmfﬁqﬂfommwa?a‘mmiﬁﬁaﬁ NUSAUN (breast cancer)® * wiy SIR
1.31 (95%CI1.10-1.54,P=0.003) kay OR1.33(95%CI 1.00-1.77,P=0.054),
nz1fanmgn (uterus cancen)™ WU SIR 1.53 (95%Cl 0.50-3.58), NZLTINTLLNIEAINIT
(stomach cancer) ** ™ w1 SIR 3 (95%Cl 1.90-4.10) wa¥ OR 2.6 (95%Cl 1.13-6.00,
P =0.025), NS FULA LA (Liver and bile ducts cancer)®” wu SIR 4.9 (95%Cl
3.00-6.90), ), HZL39ADUDE (oropharynx cancer) Wi SIR9.63 (95%Cl12.97-16.29),
NL39Na8MAB11U17 (esophagus cancer) @ "™ sy OR 5.32 (95%CI 1.37-20.55,
P =0.015) a¥ SIR 35 (95%CI 33.60-36.40), SIR 15.9 (95%Cl 4.20-27.60), N2TIFLADY
(pancreas cancer)120 WU SIR 23.5 (95%Cl 14.3-32.7), NtL%QﬁiﬂmiﬁLuaﬂﬂ‘ﬁﬁm
uauganany (Non- Hodgkin Lymphoma) WL OR 2.75 (95%Cl 1.70-4.45, P < 0.001),

(A Liqimmmnmmi@m (multiple myeloma) Wi OR 3.03 (95%CI 1.3-7.03, P = 0.001),
nzifurasaieliag (melanoma)’™” Wi OR 3.4 (95%Cl 2.10-5.50, P < 0.001), Nzifitas

(78, 135)

wilafi1nidug 1w (basal cell carcinoma)™ ™ wu OR 4.1 (95%Cl 2.8 -5.90, P < 0.001),

a

Nng‘wﬁmis\iVIﬁfﬁuuzL%\iﬂguﬂu (malignancy of unknown primary)® wu OR 4.32 (95%ClI

a

3.16-5.91, P < 0.001) , dzifaitaautlan 1 ns1dumw (Squamous cell carcinoma)”™

WU OR 7.2 (95%CI 5.00-10.30, P < 0.001), I3AL8uAL0a (myelodysplastic syndrome)®”
WU OR 8.1 (95%Cl 2.11-31.08, P = 0.002), wazNi5ata9maanm (vaginal cancer)®
WL OR 9.85 (95%CI 4.51-21.50, P < 0.001)
I [~3 a a o ] ts' 1 R o [<3 1 [ [ &
'ﬂﬂ')\iiﬁ‘ﬂGl’]llilN@‘E’]EI\T’)WJ@EIU’)\?Z\)QHVIWUQ’]QﬂﬂﬂtiﬂﬁuﬂLL‘ININNF"I’J’]N@NWHﬁ
sansiNaIvaasgliEniiniaialsanziunsriinetneldadAnydelaun szifadnun

(78, 112
)

(breast cancer , 1zwdateednn (oral cancer) L NTLRaNARILAsN (larynx cancer)( °,

(95,130) 3 (95,112)

NZL39ARUNDE (oropharynx cancer)  uzisadanlnsaus (thyroid cancer)”™™ " ~,

NZLTINADADIUNT (esophagus Cancer) , He LNLEI@‘LI%@W]@\‘] (peritoneum cancer)(m),
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(124, 130) (95, 130)

NZLTINIZLNIZBIUNT (stomach cancer) , NZL59AUARY (pancreas cancer) ,

=

)1 121590911 A (gallbladder

UL AUWAZN LA UUNA (liver and bile ducts cancer

(13 (86,95, 124) (112, 130)
) ) )

cancer 0), Nidaan1d (colorectal cancer , mﬁm’nimmg (colon cancer

(130) (95
) )

) (3
, NELTNNTSLNTE

nzifeanldunjdauilana (rectal cancer)™, nzi3ela (renal cancer

)(95> (78, 95)

ila@19¢ (urinary bladder cancer)'®”, 4z159AaNgNUNIN (prostate cancer) ,

) L wzi3asslal (ovary

)(78, 95, 112)

NZL?QN@@IH (uterus cancer ), Nngﬂﬂ’]ﬂﬁ\lﬂQﬂ (cervical cancer

cancen)® " wzifadinaana1q (Leukemia)’?, Nz LlAR0AN2TRALRLUNAY (acute
leukemia)®, NziiaLdinaanuaalnzase (chronic leukemia)®, NeiFapanuLUAD
(lymphoma), NzifAanUransEingananu (hodgkin Lymphoma)®, uzifeantiniuans

)(78,112,124) )(95)

FUAUBUEDAANW (non-hodgkin lymphoma NzL3ansran (bone cancer

(78

g11ANN (sarcoma)™, NziFamaaainaudnd (melanoma)”™®, waruzidarsruulszann

d471na4 (central nervous system cancer)(%)

4.2 HAN1TILATITHLTIBANY (Meta-analysis) \W3auinaugiiAn1sainisiin

q

o

Tapuziialugihalsnuiiaudeanngaany SSc-specific autoantibodies NuANFSTIY

a o

dld =2 =2 v o o 1 a < L2 o <
NUIENHNITANTIOIAHNANNULDTESUANNNITIN miimmmﬂu@ﬂwiiwm bETIN

ARTIANLUAZAIIR WL SSc-specific autoantibodies NANNITUINIATIZATIRAN1W1H

(78, 86,96, 121, 123, 125, 126, 128, 136, 139-141

FINUIURIUNNA 12 2171 ) PN AN AN A NN UTTZUIN

naialsanzifaludiloalsaniaudsnnsanuuaznsaladny Anti-RNA polymerase Ill

anUbOdy, q",]uqu 14 Qﬁfu<78,86,96,100,110,115,120,123,125,126,129,134,140,141) ﬁﬁ’]ﬂ’]ﬁ‘ﬁﬂ‘]ﬂ’]

ANANRUssrudanisifialsanz i lufilialsamivudaninsaanuuazmsaaliny
Anti-Scl-70 antibody UazaNWaw 12 agiyy"® 8 % 100,110, 115.128,125.126.129.190. 140 {1970 9 1)
ANANRussrudanisifialsanziflufilialsamivudannsaanuuazmsaaliny
Anticentromere antibody TA 8131841 UATHFINAIITN1TI1UINUNAANE (Outcome) N
= o A o o v @ @ o ' .
wileuiuAe usuredthalopmisudaidunziiinmanuuaznsaliny SSc-specific
Ay . “ o e A x
autoantibodies NuwAnFNaiY wazawouaasdilaalsandsuden iiduuziiennman uuay
mealidny SSc-specific autoantibodies NANANTYW TANNARNEAINAN9NIANUI DAL

o

¥
AgiiAnIsainiaialsanzisaziNndziidseinulad Aol
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4.2.1 HANNTAUATIEULTIANIYU (Meta-analysis) Lﬂ?‘ﬂmﬁﬂuqﬁﬁm?tﬂ
nainlsaNzifesznInagiaeTsamiaudsnmnaany Anti-RNA polymerase Il antibody waz

dilaalsaniiaudeanasaaldnu Anti-RNAP Il antibody wiangilaalsantiaudsnngaany

1
=

Anti-RNAP 11l antibody Hlanaflunziiatlsznnn 1.76 win wabauiugiaelsanisudan

o o

m39a LWL anti-RNAP 11l antibody agnefiad1Aty

Author (Year) RR (95% CI) % Weight
Ryosuke SAIGUSA (2015) ——————) 6.97(295,16.48) 572
Lazzaroni (2016) + 1.96 (1.13,341) 9.03
Pia Moinzadeh (2014) —0— 219(1.57,307) 1216
Sabrina Hoa (2022) _—O—v_ 1.22(0.36,4.11)  3.54
Ami A. Shah (2015) —0—-— 1.40(1.01,192) 1243
C.Lertphanichkul (2021) ——— 0.98(0.59,161)  9.76
Ewa Wielosz (2020) —o— 402(142,1137) 445
Kathleen Morrisroe (2019) —_— 1.05(0.71,1.56)  11.28
Mandana Nikpour (2011) —+ 1.56(0.91,264) 929
Cristina Carbonell (2022) —0— 2.35(1.24,4.48) 7.89

E L. Callejas-Moraga (2019) ——o—.— 143(053,384) 477
Cnistiana Sieiro Santos (2022) + 1.89(1.14,3.13) 9.69
Overall (I-squared = 61.7%, p = 0.002) <> 1.76(1.36,229)  100.00
NOTE: Weights are from random effects analysis

T T
0607 1 16.5

nwisenan 6 wansgiiinisninisialsauz ludihalsnmiaudsingaany Anti-RNA

polymerase Il antibody

ANNNANIIILAEIE AN uIL s LRguTs LW ugiRn IinI9LAA
Immu?wwdwﬁgﬂqaiiﬂuﬁuvﬁqﬁmm@wu Anti-RNA polymerase Il antibody kazgtlqe
Tsanifaudafingaa’lainy Anti-RNAP 11 antibody WUINHANNLANANS (Heterogeneity)
ateldadAny (1° = 61.7%, p = 0.002) LL@:Lﬁ@ﬁqmﬁLmqw‘ﬁqmmmmmmumnm’w
WUIINT9MIIANU Anti-Scl-70 antibody bATIHANITINANMATRIANNNLANFN aedan
n19RgIanL SSc-specific antibody TugiatusiazsnaiiaonuunnsdaiuasAna1nd iy
Lwﬁmmmrﬁmmmmffi’mﬁ"aﬂ@m atinglafimuiladadnafuin1 998N LA E9N99189Y

a o

=2 1 o a I 1 | . v
wmﬂummmmmqLmﬁwﬂqumﬂ (subgroup analysis) I&
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4.2.2 4aN133ATIZIITNRANIY (Meta-analysis) Li_l?fﬂmﬁﬂuqu“ﬁmmimi
nalsanzidasendnadtlaalsnniiaudanasaany wu Anti-Scl-70 antibody uazgilaelsamnis
wiefimsaaldny Anti-Scl-70 antibody wudn ldlimanuuansneiuad 19 Nia g1 Ay sening

nafinnzilugthalsamivudmnmanuuaznsaliny Anti-Scl-70 antibody

Author (Year) RR (95% Cl) % Weight

Ryosuke SAIGUSA (2015) —¢—J~ 0.26 (0.06,1.10)  3.35
DERK (2003) e 0.84(0.47,151)  6.02
Chris T. Derk (2007) ! 0.48 (0.08,295) 1.26
Pia Moinzadeh (2014) — 079(0.53,1.17)  18.05
Sabrina Hoa (2022) —T—o— 2.01(0.74,5.42) 1.41
M. Higuchi (2000) T 1.50 (0.28,7.93) 0.66
Ami A. Shah (2015) —_— 0.81(0.56,1.19)  17.62
C.Lertphanichkul (2021) ——— 1.07(0.66,1.76)  4.98
K. Y. Kang (2009) —+—-¢L— 072(0.17,307) 134

Kathleen Morrisroe (2019) —— 1.06 (0.76, 1.46) 19.66
T. Kasifoglu (2016) 1.69(0.78,365) 309
Gokhan SARGIN (2018) ::—) 367(0.74,18.32) 053
Cristina Carbonell (2022) ——— 1.10(0.79,1.52)  19.61

Cristiana Sieiro Santos (2022) f—— 2.05(1.02,4.10) 243

Overall (I-squared = 28.0%, p = 0.156) < 1.00(0.86, 1.15)  100.00

T T
0546 1 18.3

nwilszney 7 uamsgiiiinisainanialsanzideugie lsamiaundenngany

Anti-Scl-70 antibody

ANNNANIIILATTITe AN uI s AguTsLWaugiRn TinIsLAA
Tanuziferzudnadioalaamiudefineaany Anti-Sci-70 antibody uazftlaalsanilandsd
R394 bdWL Anti-Scl-70 antibody WU ldiANNLANANS (Heterogeneity) asneliadnAny
(P = 61.7%, p = 0.002) WALilRIN153ATIZHTIAUMATEIAITNUANFTS MU 87,
Ae1n#, uar N1IAIANL Anticentromere antibody ?ﬂﬁmimwwuﬁLLmﬁmrTuiu;:iﬂwLeri
szt uamgesanuuAnsng uwiiesdaadadafnanainissaemuiies ey
Aqpasilansninundiaszingueiat (subgroup analysis) 161

4.2.3 4aN193LATIZULTIANNIY (Meta-analysis) Lﬂ?ﬁﬂmﬁﬂuqﬁﬁm@d

naAnlsanzifaszndediaalsnmisudaningaany Anticentromere antibody wazgilae

Teandaudanngoaldny Anticentromere antibody Wusngilaslsanilsudannsaand
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1
< o o <

Anticentromere antibody #lantatdunzifeAindgiaaleaniaudenngaaliny

o

Anticentromere antibody 1sznnn 13 wlafidus wa liiadAtyn1eada

Author (Year) RR (95% CI) % Weight

Ryosuke SAIGUSA (2015) —r 0.67 (0.27, 1.69) 437
DERK (2003) — 0.40 (0.25, 0.63) 10.11
Chris T. Derk (2007) —0— 0.93 (0.43, 1.99) 572
Pia Moinzadeh (2014) e 085(0.60,1.20) 1228
Sabrina Hoa (2022) ‘—*—-— 0.44 (0.15,1.31) 3.37
M. Higuchi (2000) i —_———> 7.80(1.72,3537) 191
Ami A. Shah (2015) e 099(0.73,1.35) 1325
C.Lertphanichkul (2021) b 1.07 (0.68, 1.69) 10.10
Kathleen Morrisroe (2019) —0’- 0.91(0.72, 1.15) 14.78
T. Kasifoglu (2016) _— 1.16(0.42,3.23) 369
Cristina Carbonell (2022) — 0.73 (0.55, 0.98) 13.73
Cristiana Sieiro Santos (2022) - 142(072,278)  6.69

Overall (I-squared = 58.3%, p = 0.006) C 0.87(0.69,1.08)  100.00

NOTE: Weights are from random eflects analysis

T T
.0283 1 354

nilsenau 8 uamsgiiinisninisialsauziludiaalsnmiudsingaany

Anticentromere antibody

AINEANITIATIEEve AN T L s LT AsugiRn1sainI9Lfia
lsnuzieszuinedtlaalsamiloudefinsmany Anticentromere antibody wazgtlaelsamilonds
finsaa’lainy Anticentromere antibody WU31RAINLANGNG (Heterogeneity) aei1ail
dad1Aty (I° = 58.3%, p = 0.006) LL@zLﬁ@ﬁﬂmﬁmmw‘ﬁqmmﬁmmmwumnﬁi’m W91
N19A79ANL Anti-RNA polymerase Il antibody lag Anti-Scl-70 antibody WazatianzidaTly
ANMATIANLANANN 1iB9FIENIATIANY SSc-specific antibody Tugtlaausiazanes
mmlmnﬁmﬁuﬁaﬁmﬁLﬂmwﬁmmmmmLufmﬁhw‘imzm atinglafimnuifadednfud
NNIPLINUINEN1UNNIIENNLIAEAS IamnsntnundAsziinguias (subgroup analysis) 161

UANANTEIN LN UARLLNNAUANINITAN I DIAINANRUS 72UIN9NTLN A

<

Teanziivludiaalsaniaudannaaany SSc-specific autoantibodies WaLHEIAINATUIY

a o

71241138 NN UL LN IWe ABNFUINIAATIZIT9BANY (Meta-analysis) A9UINA

o

TENNUANEL

[ %

L 1 2 d”
m?mm\mmqmm?muﬂmmu

[ =]

) NN ANHI DA N A NN US I 1I19N1761 999

(128

2918197139891 U 1 171

WU Anti-RNA polymerase Il antibody siatfadtdassanisiinnziialudiloalsaniauds
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Tnesinnnsdneideyadeundsludiaalsauiloudefingaany Anti-RNA polymerase |l
antibody S1uaw 158 118 Wiauifsududuealsandeudefinsaaluiny Anti-RNA
polymerase Il antibody A11491 199 9181 wuag1laelsanily LS 97 m2amL Anti-RNA
polymerase Il antibody L1 AILAEABNNSLAANIFLAUM (breast cancer) OR 3.65

(95%CI 1.14-11.7) uazuziieaiia solid tumor OR 2.52 (95%Cl 1.21-5.27) agnailtiugnAty

=8

1 v
19805 TuaendnisAne lugdaalepnisudanangalnaiausnaausm 389 9t
wudn 21 salasunisifadedunsifafunuaziianinisanennetlaqeidaasendng
N1TATIANU Anticentromere antibody ag Anti-Scl-70 antibody AANITAANZITILAUN

wud luguoalsanilsudanAndgjanmnsaany Anticentromere antibody Wa Anti-Scl-70

o o

antibody VLsJ'Lﬁ'mmfmw,?qlﬂwi@m@l,ﬁmmlﬁqLﬁmmﬂwﬁﬁmmmmmﬁﬁ OR 1.03 (95%Cl

0.67-1.58), p = 0.89 a4z OR 0.97 (95%Cl 0.25-3.72), p = 0.66"""" m1uA1FL
ugnaniifefinnsAnelungudthe lsavduderaauusuan 1,930 s1g 7l

‘ﬂ’lﬂL'ﬁ?ﬂl‘E} 62 1 Wm’qQ’ﬂwimwﬁuﬁﬁma@wu Anti-Scl-70 antibody AR essianis

\anzifaden (lung cancer) ad19NTEA1ATYNISEDA OR 2.61 (95%Cl 1.00-6.79),

!
=

p =0.049 Tuwanizinguilaalsaniiaudaningaany Anticentromere antibody Hianiatiu

! ! ¥

nzifamndnnangilaalsaniiaudanmnsqa’liny Anticentromere antibody Uszanns 85

Q a

6

wWafidusasaliad1Aty OR 0.15 (95%CI 0.03-0.72), p = 0.018"*
4.3 ANNTIATIZATNRANTIU (Meta-analysis) ANANWUEANUIZEZIIA1TZUIN

n193tage (temporal relationship) TeAnzidelugtaelsnmisidanaznitiade lsnuiauds

o o

RINNITNLNIUITIUNTINDENUTUTZUL (Systematic review) DIANNENRLS
FIUTLELIIANTEUININNTI RS IeANLITIAT NI RAasd [eAvilande wuqNHTIe91uAdE
FINNARIUIL 26 RUUN AN DIAINNANRUTAINA10 Tasntausaeuadansneeny

NAANSITUENIZeZIa0 (range) Tenanenisataselsansifauaznisataselsantiawdany

(86, 108, 123, 125, 132, 140, 141) 13,96, 100,

ANUIRNELT AU 7 21T LAYINENIUAS AL 19 atiu’

107,103,118, 114, VIE-119, 122,127, 134,197, 138 1427149) Fnnggneignudayanadnsiiuaiuuuzifauas
sraiznansednisaade lsanzifauazrtsamisudaiumised Tnaddslasaeudeys
AINANT LAASAILNUNINEATHLNTN (Histogram) TALLNUUAU (X) waRITTe LA uunedl
gmfunisitiadalsaniialudiloalemnilauds LAUNUA (y) LAANANUIUNZLES \Wadaels

o = o a X
Lsﬂ']sL"Wﬂ\‘].ﬂ’]W?rJNﬂq?LWﬂLL@\?sﬂﬂH@Nqﬂﬂﬂﬁlu (ﬂ'ﬁ/\lﬂﬁ‘zﬂ@u 9)
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Number of cancers

25.24-23-22-21-20-19-18-17-16-15-14-13-12-11-10 -9 -8 -7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (years)

nmisznau 9 uansdeyaseazinansyndnan1iiadtlsanzidauaznistadalsaniauds
LAZANUIUNZLI
a 1 1 dl [~3 Yo aa o dl

annununndalaunsunudidszaznanlsanziselasunisttaduninige
A 1 v o aa [ o [<3 a) 1 v 1 1
AadaNTzazna nFannuntdade sl (0 1) Tnawudruualdugiulnnjrasasun
1a4lsanyifanlafunisitadaadludassrazioanniandinisddadalsaniands
Aelusraziaan 10 I Tnaanizesieiianszasioan 2 O luwaneiinnsidasalsanzis
Tudnsszazinainaunisatade lsamisudedaulnnifaaunneluszazioan 2

v

UANANUETINLIN I UITEN AN TDUINAATIZUITIDN N1 WA TINN AR UL

(13,86,96,100,101,103, 116, 122, 123, 125, 132, 134, 138, 140, 141) Lﬁﬂqqqﬂﬁﬂq?iqﬂqqumﬂﬁwﬁe‘mﬂq

15 911
a o dl A o A o < U o [ dl a d? 1
U348 (Outcome) Mudauriuae auuNzidylugielsaududaniiaaulugdagssazioan
A9U WFRN LATUadIN1TINase IeANIaLTY TAtUNNAANEAINANINIATUITLAT median time
to diagnosis ¥8an1sinAlsANiT U lsamludaludaessazinamneg uardinsnzy
TeanuulaNasatl
WUANNANNTRITE8ZIIAINTAANZLI9NYszN10s 10.53 T (median time 10.53 years

(95%Cl 4.41-16.65)) n1auasannisiiadalsamisuds Tefiauduiused s lladAyn1eadin
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1979 10 HAANAINANNTeSTEzaaINsinAls AT UL U e Teamiaudludaeszaziaan

A4 ] AINNNIINATNEULTIBANY

ANNANTIRITELZLIANNGLAA awisznau
[
ENEAR R

(median time (95%Cl)), years

@ ay vo aa o
NSL?QMVLQQUﬂ']‘E')uQQﬂ A wdsznau 10

. . 4.09 11 (95%Cl -1.59 - 9.77)
NaulsANTIALA

nziSafilasunisinase )
o v @ 10.53 U (95%Cl 4.41-16.65)) nndsenau 11
NRILT AN

1 2
a o ]

ANANT AR AT T9TZaZ A N LN LT NN TUeE N AN ATy BuRAus

dq9szazinaf besunisanasa lsaniiandeldaunessavinaniszunns 10.53 U naqlasy

[

n1990a98 TuaneNdaeszazinainisanads lsansifanauni1s9nase 1aaniiawdetu s

UANATUNINAD B

o

4.3.1 AMNANNTDITZEZLAIAT (median time to event) N159Uaae TsANZLE

Aaun1sItasalsaniands wuntNade lsansifanaun1mnade lsanlauderasinaniaas

1 o o &

3zu1u 4.09 1 (median time 4.09 years (95%Cl -1.59-9.77)) WA tNNANNENAUS

Median time Weight
Author with 95% CI (%)
Pia Moinzadeh e 9.69 [ -212.46, 231.84] 0.07
Cristina Carbonell 4.73[-389.91, 399.37] 0.02
Léo Partouche —_— 11.20 [ -139.39, 161.79] 0.14
TimY.-T.Lu —_— 567 -77.98, 89.32] 046

C.Lertphanichkul
Gokhan SARGIN
Scope etal.

9.66 [ -80.71, 100.03] 0.39
567[ -5.28, 16.61] 26.92
344 -3.25, 10.14] 72.00

Overall 409 -1.59, 9.77]
Heterogeneity: 1° = 0.00, I” = 0.00%, H* = 1.00
Testof 6, = 6;: Q(6) = 0.14, p = 1.00

Testof0=0:2=141,p=0.16

400 200 O 200 400
Random-effects REML model

AMNUTZNAU 10 ANNANTBNTZELIIANTANIFINARE ITANZLIADUNITINA R 1TANIIA LT
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o

4.3.2 ANANNT89TZEZLIAN (median time to event) NN99Uaaa I3ANZLTNAT

aa o v ® ! @ W v aa o A = p
mmmfaﬁ‘lﬁmum &N wmﬂmmw\ﬂmuﬂ’mmaﬂmw:wmLfa@ﬂﬂ@zmm 10.53 1
naan1Inagalsnmisuds (median time 10.53 years (95%Cl 4.41-16.65)) agnailiadnAty
NNADH

Median time Weight

Author with 95% CI (%)
Ryosuke SAIGUSA | 21.21[ 1054, 31.87] 13.43
Takeru Igusa 10.70 [ -233.84, 255.25] 0.06
Pia Moinzadeh _ 13.03 [ -114.30, 140.36] 0.23
Sabrina Hoa —_—— 0.65[ -72.76, 74.06] 0.67
Cristina Carbonell 14.83 [ -157.26, 186.93] 0.13
Cristiana Sieiro Santos - 3.37 -18.59, 25.33] 5.79
Léo Partouche — 10.78 [ -50.26, 71.83] 0.96
M colaci ] 583 -1.70, 13.36] 16.88
TimY.-T. Lu ] 2231 6.63, 38.00] 9.11
M. Higuchi [ | 12.00[ 175, 22.25] 13.86
C.Lertphanichkul 9.39[-112.26, 131.03] 0.25
Colaci | 14.06[ 4.03, 24.10] 14.09
Gokhan SARGIN —— 13.00[ -24.86, 50.86] 2.35
Szekanecz et al. | | 1.50[ -0.38, 3.38] 22.19
Overall ' 10.53[ 4.41, 16.65]
Heterogeneity: 1° = 43.05, I = 55.09%, H’ = 2.23
Test of 6, = 6;: Q(13) = 27.96, p = 0.01
Testof 8 =0:2=3.37, p=0.00

-200 0 200 400

Random-effects REML model

AMNUTTNAU 11 ANNAINTBITLE AN RADE 1T ANLLTIURINFI AR [T AT
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a5l ansiana uazTalEdaLUL

A7UARNIUNIEURINUINEUAIENITANUUNNSIAE

T3ANTaLda (systemic sclerosis (SSc), scleroderma) Lﬂutiﬂ@'ﬂiﬁlﬁmguﬁ ELpk

a o

AnanANRalnAressruLgANTuLaraasluudsdna iiinANEALNAIaMa0A

a

LAALAZINANINA (fibrosis) N niauisiaradeaznielu

146

"aeanny 1a, vl Uan,

LAZITLILINNLABEINNG TIAINAFANIIAAAITBIAIUNINTI ALAENN39aATI6 ludtloa ety

147

wisaeann "’ Taeatiinisaluazariugnaasnisiialsanianicaaudedag

wanuaedanudnguilszinaglsy, aasinsias, a1aUAN, WATANFaLNEN WUANTN

we9lsanaudatsznnn 150-300 sasietlszansniiedua luauzAnuANgNT89

148)

TsauilaudemndnTunguilszmediiu, dange, Hndu, 8uhe, uazaunumiuwig’

guEnsnfrasnafialsanzfludibalsanisudanuau@aslszinn 1-1.5 i

Kl

Tpanzifeannutaglaun Nzidelan, NL5UAUN, NZSNNAARIUNT LATNLITTZULIIARA T4

) Wl

4

) =
UANAINU

dnnuludilaalsanilaudenienguinuaziiulsaudoudsaiin diffuse (dcsSc)!™ '*

aginqlafimuiunanisAnen linunisfaszifansauludiloalsamiouds *

% o

fanudnifadaniesnuiugnasy, Asuandean, n19guynavTenis liiuananiANfuLIeTiin

162

= o o °o o a = 9 v & (152) = o A
ﬂLﬂuﬁ@@ﬂL@ﬂQ@qﬂﬁymﬂﬂ’]?LﬂﬂNgLﬁ\ﬂuEAUQEI?ﬁVIUQLW\? FANDN1TARY LTAINTTATIANL

SSc-specific autoantibody ansae daluaqiiudsliaruisnagyldedrsuudais

AMNANAUETZMIN9TaqEN19MIIaNL SSc-specific autoantibody Aan1sialsANZIFI L

9)

v <E o @ (14 3 o v N GL aa o <|: o =4 VI o € S
EJJ‘]J(JEI TANUILLU ANRTUTCHUCLAIAN LUNITIUARE LTANVUILLUIUAS LTANSLTINLINN

153)

AN lenannednlsamisudafatunsaniunianaleanz s un " Lazun9189Iu

(154

! ' v @ = ' o Ao o ¥ = ) af

ﬂ@qqqqtﬁ‘ﬂuuﬂLL°1|\1N‘ﬂ’]ﬂq?LLﬂ@QM@Q@’]ﬂVINﬂq?ﬂ@ULﬂusﬁ’]m@\ﬂ?ﬂﬂzlﬁﬂ LASRINITAUU
dll [~ Y o [ =) a a 1 o [ 1
LN@I?@N&L?Qi@?Uﬂq??ﬂHq @QLﬂﬁ@ﬁJNﬁlﬁquqf]i?ﬂﬂuﬂ LLTQ@q@Lﬂuﬂ@‘N@qﬂf]?
= a . x o @ a s v

Wﬁﬁ"]uiﬂwmzﬁmﬂ (paraneoplastlc Syndrome) 1UH1JQE|I?@VH\1 LL%QWLﬂuNxL?\?Lm’]UNU’N?Wﬂ

P & o s = A = a o ! 1y
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v
[ o o

v O ma R o - = Sa oA - a @
AeugAdeRsiqalszatAiNe s uIaNnsANENNeg NeaiugRnIsinsnaNzI3s
TudthalspmiudaFaunauiudszansiclluaz andasseniaialsauzialugiae

Tpntlandanmgaany SSc-specific autoantibody Tén Anti-RNAP 11l antibody, Anti-Scl-70

¥

antibody, Wae Anticentromere antibody $9NINTaNAAINNANANUSIZNIN19TZEZLAAN

a

n1390a9a12ANIT LI na L 12 AN LT NN AT LTI A NI ULAL LN A NS LA NAI W8N

= LA o = o el oA A ) a &
ﬂq?ﬂﬂ‘]i‘mLL@:ﬁ&ﬂflﬁlﬂuﬂ‘HN@ﬂ"I?ﬁﬂHq@Qﬂ@’]rﬂﬁmﬂ’)’]ﬂumﬁ@ﬂ@LL@zLLNuﬂquﬂﬂﬂﬂlu

ansenanisian
Tuntaesidsnanan1sideFaenndnnlsyaaresanuden Al

1. guiRnnsndnnaiialsanziieseudneiloalanuisudan Feumauiulseans

Kl

il Al ulspmsiaunda
AMNUAIATITATNBANY (Meta-analysis) wudgilaalsamiudeilanna

WunsiFaiuaulszunn 18.09 191 (RR 18.09 (95%Cl 4.40-31.78)) T48BAARRIA L

Ly Ly

nasAnsieuntnf liviinisaessiidseninuinaoiugimanisniniafinlsanziiaszndng
filaalsamiiauden Foumauiudszansin v lddlulsaniiouds wudadiloalsnmiuded
quiRn1sninainlsanziFanNgeaulezunns 1.41 10 (SIR 1.41 (95%CI 1.18-1.68))"*

v & o = = | a @ oA A o
uazleAnl LINgUNNANIRBNARNTTIAANEITN LTz uN L 1.75 Winawaudulszaing

o o (105)

i liletinelladnAty (RR 1.75 (95%CI 1.41-2.81))" usiasinglafimuluifaqiiugslingu

o <

dl 1o K 3 v 1= a di 1 a (3
winuanuutatantsnulsansdelugile lsamiude uiliannngnumedinisiauzizalulse

¥ o

uﬁaLL%Q@WLﬁm@'mmmﬁmﬂﬂﬁmmizuuqﬁqmuﬁaﬁﬂﬁlﬁmLsﬁm”mﬂﬂﬁ TpeEanuAIy
nmnfasaimaaan Wlas (lymphocytes) waznisutivsianialnfasaiaaanargaunlas

= a a a d”d ] v a [~3 a 41? (155) d”q/
(plasmacyte) 3anneANEAUNFYasuaUALeAaN M AMTRNzSuAATW "> wanainilds
21 AAAINNT A FLLNALALITR5Y (recurrent injuries) WAZNTTLAUNNTENLALIASHA LFLAA

3

nnsnananiug (genetic mutations) uaziilunziselunga’

)

156)

A a

WenansunteaiiEnisainisiinuziielnsuanauaianuesuzise wudn

duoalsamivudsdilantaifinuzifedaniinandsennn 22.22 11 (SIR 22.22 (95%Cl

'
o =2 ¥ o

4.19-40.24)) waiauiudlszannsialunlddlulsamiudeasinalsla d1 Ay Taaannaaan

o
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=2 . . ( )ai 12 ¥ =2 i’/ o a T a
N17ANHILRY Onishi ATATUY VIVLﬁﬁ‘QU?QN‘IJ@H@ﬂW?ﬂﬂHqVNﬂMﬂ 6 AUUILAEILATIZULTS
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v

WANAUUFZHIU 3.18 1911 (SIR 3.18 (95%CI 2.09-4.85)) LiuLALI9 LT84 1UNFAN 1 DUN

o

wugiiAnIsainIsinNsS laninaul sz 3.14 1911 (SIR 3.14 (95%Cl 2.02-4.89))"

anyaganuanlzaniauduiyAdidgsAan IR AANZIF TN 4.35 LHaLAaURL

o o

svangialiasineldtd1Aty . »Cl 2.08-9. annn1snuisanzifaLen 1y
i1 14l U (RR 4.35 (95%CI 2.08-9.09))"* 1 anl

De

0%

dilaalsantiaudeniingaaudsliainisonianun laat1edaian wiiiadianainann

a

wannuansanug laun latalail (cytokine) A NANRUSHaN UL Ta8

IWlusuang (fibroblast) 1A wnA tumor necrosis factor-alpha Wa e growth factor (157.158)

(159)

a o A a o v a @ a o A
nezUUNNTRANIR AL MLea IR ANzTen wazngnaLNatdua nwelinne

dan v liiAaNsgastresssuunIauinmaesililgniaifinansnensids (carcinogenic

(157)

antigens) FafiuAnuReEsan Rz en
2. HANT9ILATIZITNR AN (Meta-analysis) Lﬂ?ﬂmﬁﬂuqﬂﬁmﬁﬁmﬂﬁm
lpnzifaludilanlsamlaudafingaany SSc-specific autoantibodies uansinaii ldur
Anti-RNAP [l antibody, Anti-Scl-70 antibody, AL Anticentromere antibody
ANHATLATIEWLANBNNIY (Meta-analysis) wudnHUaeTspmily wiefimsaany

Anti-RNAP 11l antibody Hlaniafluszifatlsennn 1.76 win Wamauiugiaelsaisudadn

o o o

994 1wl Anti-RNAP 11l antibody a8i1981881ATY (RR 1.76 (95%CI 1.36-2.29)) 41451

ANNANAUTIZNINNIIRIIANL Anti-Scl-70 antibody Haaawudn ldiiaanauuansteasineiy

[ J

atialTEdATysznInanaianzse e lsaniaudsnngeany Anti-Scl-70 antibody waz

v &

mgqa liwL Anti-Scl-70 antibody (RR 1.00 (95%Cl 0.86-1.15)) AU NENAUS

2 o

294N13659AWL Anticentromere antibody Tugtaelsautiuiauazninfinuzie Gegade

u

wudngiaalsaniiiudannrmanuuazngaliny Anticentromere antibody Hleniainnzids

o o

TalumnsineriuasinefdadnAn (RR 0.87 (95%CI 0.69-1.08))

o

3. ANNANNUSAUTZEZIIa (temporal relationship) 91914N193 a4

1
=

Teaniaudauarniitasalsanside Inadpzinasansidupinatsuasscazinann sy
n13atladelsAnzi3a (median time to diagnosis cancer) TugtlaglsAntiauds

AINN1931AT1 2R ANIULITEN LGN AINAI9T8992 8190 10.53 1

o o

1 1 2
meausaanrnaseisavilaudaiudadinmanulsanzfainauedsldadnAty Tnaanns

Tudaerzazinannialy 2 dusnuaslasunisitase laaniiands A9l UITenTIANY
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Teamilandelnefinsz e nauszasinatNitass lsanzifanazlsamiands wudeiiRnisal
]
naiialsanzifunngauatineliadAny ludaenieudinisitadalsamisude Inawy

[

L

s a [~3 1 A o aa o o [~1 1
2l n1gnfaaantaiaNzdelugag 12 inauunsnain1aiaas lsanisudetlssunnd 2.79 win

a o o o aa

(SIR 2.79 (95%CI 1.81-4.31)) TINIANINTIITLHZLIRININNGN 12 LADUNIUNA
niradadalsaniandsatialuad ATy 9ata (SIR 1.40 (95%Cl 1.22-1.61)), p = 0.003

Tua NI UN19ANE1A9Na10 Td AR NI29189 T UNAA NS D9T2992 81219 A1AB WA T

aa o o < 1 a v o v & 9 o dl ] ai Yo aa o
LR ESITGN LﬂuLﬁﬂQﬂuﬂ‘UN@@Wﬁ‘ll@\‘iN']“’QEI‘V]‘WLI?J’N?ZﬂtLQ@WWi@?Uﬂ’]?QMWﬂEI?ﬂ

a

nzifaneunnase lsamisndenszazinaadadseunns 4.09 U (median time 4.09 years

1 =

(95%Cl -1.59-9.77)) wil LA ndninsineteliadAtynieada Tnaannignumedd
nanaleanzidaludasszazinanlnalAssiunisatase lsaniiauds anadunaniainnig

¥ o a (3 A o [ dld (2 3 dl [ (3 1 4:911
ﬂﬁ‘:ﬁﬁluﬂ??&ﬂquﬂ’]?ﬂﬂﬁﬂuﬂ’]?mmJ::L?\ﬂuﬂﬂﬂQF_liiﬁﬁuﬂLL‘IJQVIEJLSII@@NZLN BITNANSLTNILUATU
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MU ULAN A UAINILAUNITLIUNITALALAITB TTUUNRNANAY (immunogens)

q

[

TugtaaniiuanssniiAuLAes (genetic susceptibility)!"®” wazdanudnNEugm9 N
A g p y

3

dl ¥ % o a 7 [~3 1 al dl dl b o 6
ANNLNEATRIAUNIANLHRITANIGLDN 111 A UENINLITRIAUNITZUIUNITANLUBILTAA
(apoptosis), m‘zmumaﬁm‘:ﬁwﬁﬁm’ummﬁ@m (endothelial cell activation), N17AALRAUD
21895 UUNNANTU (immune response), N1315UL1Aa8U extracellular matrix (extracellular

matrix remodeling) WATNTZLAUNIBNLAL (inflammation) TadauuauAuE udriaReail

Aun17iaNz3s (carcinogenesis)!'®”

dgUuannsIe

= o L

Topmilaudedigimnisnizesniafinleanzifagenditszainsyiall Tneannzuzids
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dan wananunudgilaalsamisudendnnsnsaany Anti-RNAP Il antibody Liuuaniiy
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Study id .o, Reviewer........cooiiiiiiiiii

Date of review. .....ooevviii

Part 1: General Information
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[ 1 Medline/PubMed
[ ] Embase

[ ] Scopus

[ ] Cochrane Library

Language: [ ] English []Others.......oooeiviiiiei

Part 2: Study details

Aim of study



Study designs

[ ] 1. Prospective cohort study

[ ] 2. Retrospective cohort study

[ ] 3. Cross-sectional study

[ 14. Case control study

[ ]15. Case series/case report

[ 16.0thers. ..o
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Outcomes

SIR

OR

RR HZ

Adjusted variables

sclerosis (SSc) patients

Incidence of malignancy in systemic

Incidence of malignancy in SSc patients with

Anti-RNAP 11l antibody

Anti-Scl-70 antibody

Incidence of malignancy in SSc patients with

Anticentromere antibody

Incidence of malignancy in SSc patients with

ACA; anticentromere antibody, Anti-RNAP I1I; anti-RNA polymerase Il antibody, Anti-Scl-

70; anti-Topoisomerase | antibody, SIR; standardized incidence ratio, OR; odds ratio, RR;

risk ratio, HZ; hazards ratio

Outcome Range | Months Months Years Years
Mean + SD Median Mean + SD Median
(IQR) (IQR)
Timing  of
diagnosis
between
malignancy

and SSc
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Participant

Inclusion criteria

1.

[ ] The study that included patients age 2 18 years and fulfilled the American

College of Rheumatology/European League Against Rheumatism classification

criteria for SSc or the modified criteria proposed by LeRoy and Medsger.

AND

[ ] There are no limitations on the study in terms of language, country, race, and

gender.

AND

[ ] The research studies were published between 1 January 1980 and 30 June

2022.

AND

[ ] Any observational study (prospective and retrospective cohort study and cross-

sectional study) or case series/case report or case control study are following

4.1 comparing the incidence of malignancy between patient with SSc and general
population.

OR

4.2 assessing about time interval of diagnosis between malignancy and SSc onset.

OR

4.3 comparing the incidence of malignancy in SSc patients with and without Anti-
RNA polymerase Il antibody.

OR

4.4 comparing the incidence of malignancy in SSc patients with and without Anti-
Topoisomerase | (Anti-Scl-70) antibody.

OR

4.5 comparing the incidence of malignancy in SSc patients with and without

Anticentromere antibody.

Exclusion criteria

[ ] Unrelated, duplicated, unavailable full texts, or abstract-only papers.



Table 1: Baseline characteristics of patient with systemic sclerosis (SSc)
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Characteristics

SSc patient

with cancer

SSc patient

without cancer

P-value

No. of patients, n (%)

Age (mean T SD), years

Sex, n (%)
- Male

- Female

Race, n (%)
- Black
- East Asian
- Hispanic
- South Asian/ Southeast
Asian
- White

- Other

Type of SSc*, n (%)
- Limited
- Diffused

Age at SSc diagnosis (mean
SD), years

Duration of follow-up for SSc

(mean * SD), years

Duration of follow-up for cancer

(mean £ SD), years

SSc-specific autoantibodies, n (%)
- Anti-RNA polymerase |l

antibodies
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Characteristics

SSc patient

with cancer

SSc patient

without cancer

P-value

- Anti-topoisomerase 1 (Anti-
Scl-70) antibodies

- Anticentromere antibodies

Internal organ involvement, n (%)

- Interstitial lung disease

- Pulmonary arterial
hypertension

- Esophageal dysmotility

- Gastrointestinal
involvement (GERD, GAVE)

- Small bowel

- Renal crisis

- Myopathy

- Arthralgia/arthritis

- Cardiovascular

- Telangiectasia

- Calcinosis cutis

- Digital ulcer

Type of malignancy, n (%)
- Pulmonary
- Breast
- ENT
- Thyroid
- Gastrointestinal
- Urogenital
- Gynaecological

- Lymphoma




135

Characteristics

SSc patient

with cancer

SSc patient

without cancer

P-value

- Hematopoietic
- Musculoskeletal
- Skin

- Other

- Total

*SSc = systemic sclerosis
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Table 2: The number and incidence of malignancy in systemic sclerosis patients

compared with general population.

SSc General SIR OR HZ RR SE P
patient, | population | (95%ClI) | (95%Cl) | (95%Cl) | (95%Cl) value
N (%) » N (%)

Cancer

No cancer

HZ; hazards ratio, OR; odds ratio, RR; risk ratio, SE; Standard error, SIR; standardized incidence ratio,

SSC; systemic sclerosis patient

Table 3: The number and incidence of malignancy in systemic sclerosis patients

compared with general population by cancer sites.

Malignancy SSc SSc General General SIR OR HzZ RR SE P
with CA, | without | pop. with pop. (95%Cl) (95%Cl) (95%Cl) (95%Cl) value
N (%) CA/N CA, N without
(%) (%) CA, N (%)

Pulmonary

Breast

ENT

Thyroid

Gastrointestinal

Urogenital

Gynecological

Lymphoma

Hematopoietic

Musculoskeletal

Skin

Other

CA = cancer, General pop.; General population, HZ; hazards ratio, OR; odds ratio, RR;

risk ratio, SE; Standard error, SIR; standardized incidence ratio, SSC; systemic sclerosis

patient
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Table 4: The number and incidence of systemic sclerosis patients with and without

cancer, according to SSc-specific autoantibodies

SSc-specific

autoantibodies

SSc patients

Total

With Without
CA, (N) CA, (N)

(N)

SIR
(95%Cl)

OR
(95%Cl)

RR
(95%Cl)

HZ P
(95%Cl) | value

Anti-RNAP Il

positive

Anti-RNAP Il

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

ACA,; anticentromere antibody, Anti-RNAP 1lI; anti-RNA polymerase |ll antibody, Anti-Scl-70; anti-

Topoisomerase | antibody, CA; cancer, HZ; hazards ratio, OR; odds ratio, RR; risk ratio, SIR;

standardized incidence ratio, SSC; systemic sclerosis patient

Table 5: The number and incidence of systemic sclerosis patients with and without

cancer, according to SSc-specific autoantibodies and type of cancer.

Cancer

SSc-specific

autoantibodies

SSc patients

With

CA,
(N)

Without
CA, (N)

Total
(N)

SIR
(95%Cl)/

P-value

OR
(95%Cl)
/

P-value

RR
(95%Cl)
/

P-value

HzZ
(95%Cl)
/

P-value

Pulmonary

Anti-RNAP [l1:

positive

Anti-RNAP [l1:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative
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Cancer

SSc-specific

autoantibodies

SSc patients

With
CA,
(N)

Without
CA, (N)

Total
(N)

SIR
(95%Cl)/

P-value

OR
(95%Cl)
/

P-value

RR
(95%Cl)
/

P-value

HzZ
(95%Cl)
/

P-value

Breast

Anti-RNAP [11:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

ENT*

Anti-RNAP [11:

positive

Anti-RNAP [l1:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

Thyroid

Anti-RNAP [l1:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative
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Cancer

SSc-specific

autoantibodies

SSc patients

With
CA,
(N)

Without
CA, (N)

Total
(N)

SIR
(95%Cl)/

P-value

OR
(95%Cl)
/

P-value

RR
(95%Cl)
/

P-value

HzZ
(95%Cl)
/

P-value

Gl

Anti-RNAP [11:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

Gynae*

Anti-RNAP [11:

positive

Anti-RNAP [l1:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

Lymphoma

Anti-RNAP [l1:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative
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Cancer

SSc-specific

autoantibodies

SSc patients

With
CA,
(N)

Without
CA, (N)

Total
(N)

SIR
(95%Cl)/

P-value

OR
(95%Cl)
/

P-value

RR
(95%Cl)
/

P-value

HzZ
(95%Cl)
/

P-value

Hemato*

Anti-RNAP [11:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

MSK

Anti-RNAP [11:

positive

Anti-RNAP [l1:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

Skin

Anti-RNAP [l1:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative
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Cancer

SSc-specific

autoantibodies

SSc patients

With
CA,
(N)

Without
CA, (N)

Total
(N)

SIR
(95%Cl)/

P-value

OR
(95%Cl)
/

P-value

RR
(95%Cl)
/

P-value

HzZ
(95%Cl)
/

P-value

Other

Anti-RNAP [11:

positive

Anti-RNAP [11:

negative

Anti-Scl-70:

positive

Anti-Scl-70:

negative

ACA: positive

ACA: negative

ACA,; anticentromere antibody, Anti-RNAP 1lI; anti-RNA polymerase Il antibody, Anti-Scl-70; anti-

Topoisomerase | antibody, CA; cancer, ENT; Ear, Nose, and Throat, Hemato; hematological, HZ;

hazards ratio, Gl; gastrointestinal , Gynae; gynaecological, MSK; musculoskeletal , OR; odds ratio, RR;

risk ratio, SE; Standard error, SIR; standardized incidence ratio, SSC; systemic sclerosis patient

Table 6: Timing of diagnosis between cancer and systemic sclerosis disease.

Cancer

N Range

Diagnosis cancer before systemic sclerosis disease

Months

Years

Mean
(* sD),

months

Mean
(* sD),

years

Median
(IQR),

months

Median
(IQR),

years

Pulmonary

Breast

ENT*

Thyroid

GI*

Urogenital

Gynae*

Lymphoma

Hemato*
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Cancer N Range Diagnosis cancer before systemic sclerosis disease
Months | Years Mean Mean Median | Median
& sp), | (sp), | (IQR), | (IQR),
months | years | months | years
MSK*
Skin
Other

* ENT; Ear, Nose, and Throat, GI; gastrointestinal , Gynae; gynaecological, MSK; musculoskeletal,

Hemato; hematological

Cancer N Range Diagnosis cancer affer systemic sclerosis disease

Months | Years Mean Mean Median | Median
*sbp), | (xsp), | (IQR), | (IQR),

months years months | years

Pulmonary

Breast

ENT*

Thyroid

GI*

Urogenital

Gynae*

Lymphoma

Hemato*

MSK*

Skin

Other

* ENT; Ear, Nose, and Throat, Gl; gastrointestinal , Gynae; gynaecological, MSK; musculoskeletal,

Hemato; hematological
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Cancer

Diagnosis cancer simultaneously systemic sclerosis disease, N

Pulmonary

Breast

ENT*

Thyroid

GI*

Urogenital

Gynae*

Lymphoma

Hemato*

MSK*

Skin

Other

* ENT; Ear, Nose, and Throat, Gl; gastrointestinal , Gynae; gynaecological, MSK; musculoskeletal,

Hemato; hematological
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Risk of Bias

The ROBINS-E tool
At planning stage: list confounding factors and consider appropriateness criteria
P1. List the important confounding factors relevant to all or most studies on this topic. Specify whether

these are particular to specific exposures-outcome combinations.

P2. Will the review use the ROBINS-E assessment of appropriateness (important aspects of “study

sensitivity”)?

Yes / No

If Yes, complete sections Addressing appropriateness, Parts | and Il in Appendix 1
For each study result: preliminary considerations
A. Specify the result being assessed for risk of bias

A1. Specify the numerical result being assessed

B. Decide whether to proceed with a risk-of-bias assessment

Response options Comments
B1. Did the authors make any Y/PY/PN/N
attempt to control for
confounding?
B2. If N/PN to B1: Is there Y/PY/PN/N

sufficient potential for
confounding that an unadjusted
result should not be considered

further?

Z

/

Iz

B3. Was the method of measuring | Y/PY /P

exposure inappropriate?
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B4. Was the method of measuring | Y/PY/PN/N

the outcome inappropriate?

If the answer to any of B2, B3 or B4 is ‘Yes’ or ‘Probably yes’, the result should be considered to be

at very high risk of bias and no further assessment is required. Otherwise, proceed to section C.

C. Specify the analysis in the current study for which results are being assessed for risk of bias

C1. Specify the outcome to which this result relates.

C2. Specify the participant group on which this result was based.

C3 to C8: Describe the exposure measurement(s) used to produce this result.

C3. What is the exposure being measured and how was

it measured or assessed?

C4. Was exposure analysed as a quantitative (rather

than a categorical) variable?

C5. Did repeated measurements of exposure over time
(for each participant) contribute to the analysis that

produced this result?

C6. If Y/PY to C5, was a single estimate of each
participant’s exposure level derived from the repeated

measurements of exposure over time?

C7.1f N/PN to C6, was the analysis based on splitting
participants’ follow up time according to exposure status

and/or magnitude?

C8. If YIPY to C7, were changes in exposure status
and/or magnitude likely to be related to factors that are

predictive of the outcome?

Y/PY/PN/N

Y/PY/PN/N

NA/Y/PY/PN/N

NA/Y/PY/PN/N

NA/Y/PY/PN/N
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C9. If N/PN to C7, how were repeat measurements

used?

Y = Yes; PY = Probably yes; PN = Probably no; N = No; NA = Not applicable
C10. Specify the relationship analysed to produce this result. For example, this may be a quadratic
relationship of cumulative exposure with the log odds of the outcome, or a risk ratio for the outcome

comparing exposed with unexposed individuals.

D: Specify the causal effect of exposure being estimated by this result

D1. Specify Describe eligible participants (to
the whom the causal effect applies).
population  These may be different from the
of interest study participants on whom the
result was based (specified in
C2). Such differences may give

rise to selection biases.

Specification of the exposure metric of interest

D2. Specify  This is the factor whose causal

the effect on the outcome of interest

exposure is the subject of the study result
being assessed. It may be
thought of as the ‘true’ exposure
of interest. It is distinct from the
method with which exposure was

measured.




D3. Specify
the
exposure

window

The exposure window of interest
is the exposure period for which
the result being assessed
estimates the effect of exposure
on the outcome. Specification of
the exposure window is judged
by the ROBINS-E user, who
should aim to define a window
that is both meaningful in
answering the review question
and broadly in line with when the
study measured exposure.
Specification should include both
the time of onset and period of
exposure. For example, it may be
lifetime exposure (from birth or
from conception), during ages
50-55, the period from first
employment in a particular
occupation, time from birth to

age 10, or during pregnancy.

The specified exposure window
is used to determine whether
exposure data adequately reflect
exposure during the window.
Exposure before the start of the
exposure window is addressed
during the assessment of risk of

bias due to confounding
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D4. Specify
how
exposure
over time
should be

summarized

This may, for example, be

ever/never exposed, cumulative

exposure, average exposure, or

peak exposure during the

exposure period, for each

participant. Alternatively, there
may be only a single exposure
event, or the exposure may be

time invariant (such as a genetic

variant or family history).

E. Evaluation of confounding factors
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Complete a row for each important confounding factor listed in advance (subsection (i)). In addition,

consider any further confounding factors that are either relevant to the setting of this particular study

or which the study authors identified as potentially important (subsection (ii)).

“Important” confounding factors are those for which, in the context of this study, adjustment is expected

to lead to an important change in the estimated effect of the exposure.

(i) Important confounding factors listed in advance

Confounding

factor

Measured
variable(s)
for this
factor, if

any

Was this
variable
(or were
these
variables)
controlled
for in the
analysis?
(Y/N)

If this
confounding
factor was
controlled
for, was it
measured
validly and
reliably by
this variable
(or these
variables)?*
(NA/Y/PY/
PN/N/NI)

If this
confounding
factor was not
controlled for, is
there evidence
that controlling
for it was
unnecessary?**
(NA/Y/PY/PN
/' N)

Is failure to adjust
for this confounding
factor expected to
bias the effect
estimate towards
benefit or harm of
(higher)
exposure?***
(Benefit of (higher)
exposure / Harm of
(higher) exposure /
Insufficient
information

available)

Comments
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(i) Additional confounding factors relevant to the setting of this particular study, or identified by

study authors and considered to be important, or which were identified since the protocol was

written
Confounding | Measured | Was this  [If this If this Is failure to Comments
factor variable(s) [ variable [confounding| confounding adjust for this

for this (or were [factor was |factor was not [confounding

factor, if |these controlled | controlled for, [factor expected

any variables) [for, was it |is there to bias the effect

controlled [measured |evidence that [estimate towards
forin the |validly and [controlling for it [oenefit or harm
analysis? [reliably by [was of (higher)

(Y /N) this variable | unnecessary?** [exposure?***
(or these (NA/Y/PY/ |(Benefit of
variables)?* | PN / N) (higher)

(NA/Y /PY exposure / Harm
/ PN /N /NI) of (higher)
exposure /
Insufficient
information

available)

* “Validity” refers to whether the confounding variable or variables accurately measure the confounding
factor, while “reliability” refers to the precision of the measurement (more measurement error means
less reliability).

** In the context of a particular study, variables need not be included in the analysis: (a) if they are
measured validly and reliably and are not associated with the outcome, conditional on exposure (noting
that lack of a statistically significant association is not evidence of a lack of association); (b) if they are
measured validly and reliably and are not associated with exposure; (c) if they are measured validly
and reliably and adjustment makes no or minimal difference to the estimated effect of the primary
parameter; (d) because the confounder was addressed in the study design, for example by restricting
to individuals with the same value of the confounder; (e) because a negative control demonstrates that
there was unlikely to have been confounding due to this variable or that uncontrolled confounding was
likely to be minimal; or (f) because external evidence suggests that controlling for the variable is not

necessary in the context of the study being assessed..



For each study: risk of bias assessment

Domain 1: Risk of bias due to confounding

Domain 1, Variant (a): If N/PN to C5 or Y/PY to C6 or N/PN to C7

(only baseline confounding needs to be addressed)
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Signalling questions

Response options

Comments

1.1 Did the authors control for all
the important confounding factors

for which this was necessary?

Y / PY /WN (no, but uncontrolled
confounding was probably not
substantial) / SN (no, and uncontrolled
confounding was probably substantial)

/NI

1.2 If YIPY/WN to 1.1: Were
confounding factors that were
controlled for (and for which control
was necessary) measured validly
and reliably by the variables

available in this study?

NA /Y /PY /WN (no, but the extent of
measurement error in confounding
factors was probably not substantial) /
SN (no, and the extent of
measurement error in confounding

factors was probably substantial) / NI

1.3 If Y/PY/WN to 1.1: Did the
authors control for any variables
after the start of the exposure
period being studied that could
have been affected by the

exposure?

NA /Y /PY/PN/N/NI

1.4 Did the use of negative
controls, or other considerations,
suggest serious uncontrolled

confounding?

Y/PY/P

Z

/

=z

Risk of bias (due to confounding) in
the estimated effect of exposure on

the outcome

Low risk / Some concerns / High risk /

Very high risk
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Signalling questions Response options Comments

What is the predicted direction of (Towards benefit of (higher) exposure /
bias due to confounding? Towards harm of (higher) exposure /

Insufficient information available)

Is the risk of bias (due to Yes / No / Cannot tell
confounding) sufficiently high, in
the context of its likely direction
and the magnitude of the estimated
exposure effect, to threaten
conclusions about whether the
exposure has an important effect

on the outcome?

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SY = Strong yes; WY = Weak yes; SN = Strong

no; WN = Weak no; NA = Not applicable; NI = No information
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Domain 1, variant (b): If Y/PY to C7 and Y/PY to C8 (the analysis was based on splitting
participants’ follow up time according to exposure status and/or magnitude and changes
in exposure status and/or magnitude likely to be related to factors that are predictive of

the outcome, so both baseline and time-varying confounding need to be addressed)

Signalling questions

Response options

Comments

1.1 Did the authors use an analysis
method that was appropriate to
control for time-varying as well as

baseline confounding?

Y/PY/PN/N/NI

1.2 If Y/PY to 1.1: Did the authors
control for all the important baseline
and time-varying confounding
factors for which this was

necessary?

NA /Y /PY /WN (no, but uncontrolled
confounding was probably not
substantial) / SN (no, and uncontrolled
confounding was probably

substantial) / NI

1.3 If Y/PY/WN to 1.2: Were
confounding factors that were
controlled for (and for which control
was necessary) measured validly
and reliably by the variables

available in this study?

NA /Y / WN (no, but the extent of
measurement error in confounding
factors was probably not substantial) /
SN (no, and the extent of
measurement error in confounding

factors was probably substantial) / NI

1.4 1f N/PN/NI to 1.1: Did the
authors control for time-varying
factors or other variables measured
after the start of the exposure

window being studied?

NA/Y /PY/PN/N/NI

1.5 Did the use of negative
controls, or other considerations,

suggest uncontrolled confounding?

Y/PY/P

Z

/

=z

Risk of bias (due to confounding) in
the estimated effect of exposure on

the outcome

Low risk / Some concerns / High risk /

Very high risk
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Signalling questions

Response options

Comments

What is the predicted direction of

bias due to confounding?

Towards benefit of (higher) exposure /

Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available

Is the risk of bias (due to
confounding) sufficiently high, in
the context of its likely direction and
the magnitude of the estimated
exposure effect, to threaten
conclusions about whether the
exposure has an important effect

on the outcome?

Yes / No / Cannot tell

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SY = Strong yes; WY = Weak yes; SN = Strong

no; WN = Weak no; NA = Not applicable; NI = No information



Domain 2: Risk of bias arising from measurement of the exposure

Domain 2, Variant (a): If N/PN to C5 (exposure was measured at a single point in time)
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Signalling questions

Response options

Comments

Mismeasurement or
misclassification of the

exposure.

2.1 Does the measured
exposure well-characterize the
exposure metric specified to
be of interest in this study?
[This was specified in the

answers to D2, D3 and D4]

Y /PY /WN (no, to a small extent)

/ SN (no, to a large extent) / NI

2.2 Was the exposure likely to
be measured with error, or

misclassified?

SY (yes, probably a substantial

amount) / WY (yes, but probably

not a substantial amount) / PN /N

/ NI

Bias in the estimated effect of
exposure arising from
mismeasurement or
misclassification of the

exposure

2.3 If SY/WY to 2.2: Could
mismeasurement or
misclassification of exposure
have been differential (i.e.
related to the outcome or risk

of the outcome)?

NA / SY (yes, to a large extent) /
WY (yes, to a small extent) / PN /

N /NI
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Signalling questions

Response options

Comments

2.4 If SY/WY to 2.2 and N/PN/WY to

2.3: Is non-differential measurement
error likely to bias the estimated

effect of exposure on outcome?

NA / SY (yes, to a large extent) / WY

(yes, to a small extent) / PN / N/ NI

Risk of bias (arising from
measurement of exposure) in the
estimated effect of exposure on the

outcome

Low risk / Some concerns / High risk /

Very high risk

What is the predicted direction of
bias arising from measurement of

exposure?

Towards benefit of (higher) exposure /
Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available

Is the risk of bias (arising from
measurement of exposure)
sufficiently high, in the context of its
likely direction and the magnitude
of the estimated exposure effect, to
threaten conclusions about whether
the exposure has an important

effect on the outcome?

Yes / No / Cannot tell

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SY = Strong yes; WY = Weak yes; SN = Strong

no; WN = Weak no; NA = Not applicable; NI = No information
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Domain 2, Variant (b): If Y/PY to C5 and Y/PY to C6 (each individual's exposure level

was estimated from measurements made at multiple time points)

Signalling questions

Response options

Comments

2.1 Does the measured exposure
(derived from measurements at
multiple time points) well-
characterize the exposure metric
specified to be of interest in this
study? [This was specified in the

answers to D2, D3 and D4]

Y /PY /WN (no, to a small extent) / SN

(no, to a large extent) / NI

2.2 Was there error in
measurement, or misclassification,
of the exposure, at each single time

point?

SY (yes, probably a substantial
amount) / WY (yes, but probably not a

substantial amount) / PN /N / NI

2.3 If SY/WY to 2.2: Could
mismeasurement or
misclassification of exposure have
been differential (i.e. related to the

outcome or risk of the outcome)?

NA / SY (yes, to a large extent) / WY

(yes, to a small extent) / PN / N / NI

2.4 If SY/WY to 2.2 and N/PN/WY to

2.3: Is the nature of the (non-
differential) measurement error
likely to bias the estimated effect of

exposure on outcome?

NA / SY (yes, to a large extent) / WY

(yes, to a small extent) / PN / N / NI

Risk of bias (arising from
measurement of exposure) in the
estimated effect of exposure on the

outcome

Low risk / Some concerns / High risk /

Very high risk

What is the predicted direction of
bias arising from measurement of

exposure?

Towards benefit of (higher) exposure /
Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available
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Signalling questions Response options Comments

Is the risk of bias (arising from Yes / No / Cannot tell
measurement of exposure)
sufficiently high, in the context of its
likely direction and the magnitude
of the estimated exposure effect, to
threaten conclusions about whether

the exposure has an important

effect on the outcome?

Y =Yes; PY = Probably yes; SN = Strong no; WN = Weak no; NA = Not applicable; NI = No information
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Domain 2, Variant (c): If Y/PY to C5, N/PN to C6 and Y/PY to C7 (the analysis was based

on splitting participants’ follow up time according to exposure status and/or magnitude):

Signalling questions

Response options

Comments

2.1 Does the measured
exposure (including changes
over time) well-characterize
the exposure metric specified
to be of interest in this study?
[This was specified in the

answers to D2, D3 and D4]

Y /PY /WN (no, to a small extent)

/ SN (no, to a large extent) / NI

2.2 Was there errorin
measurement, or
misclassification, of the
exposure, at each single time

point?

SY (yes, probably a substantial
amount) / WY (yes, but probably

not a substantial amount) / PN /N

~

NI

2.3 If SY/WY to 2.2: Could
mismeasurement or
misclassification of exposure
have been differential (i.e.
related to the outcome or risk

of the outcome)?

NA / SY (yes, to a large extent) /
WY (yes, to a small extent) / PN /
N /NI

2.4 If SY/WY to 2.2 and

N/PN/WY to 2.3: Is the nature

of the (non-differential)
measurement error likely to
bias the estimated effect of

exposure on outcome?

NA / SY (yes, to a large extent) /
WY (yes, to a small extent) / PN /
N /NI
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Signalling questions Response options Comments

Risk of bias (arising from Low risk / Some concerns / High
measurement of exposure) in risk / Very high risk
the estimated effect of

exposure on the outcome

What is the predicted direction of Towards benefit of (higher) exposure /
bias arising from measurement of Towards harm of (higher) exposure /
exposure? Towards null / Away from null /

Insufficient information available

Is the risk of bias (arising from Yes / No / Cannot tell
measurement of exposure)
sufficiently high, in the context of its
likely direction and the magnitude
of the estimated exposure effect, to
threaten conclusions about whether
the exposure has an important

effect on the outcome?

Y = Yes; PY = Probably yes; SN = Strong no; WN = Weak no; NA = Not applicable; NI = No information



Domain 3: Risk of bias in selection of participants into the study (or into the analysis)
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exposure likely to be constant over

the period of follow up analysed?

Signalling questions Response options Comments
3.1 Did follow-up begin at (or close Y/PY/PN/N/NI
to) the start of the exposure window
for most participants? [The
exposure window is specified in
D3]
3.2 If N/PN to 3.1: Is the effect of NA/Y/PY/PN/N/NI

3.3 Was selection of participants
into the study (or into the analysis)
based on participant
characteristics observed after the
start of the exposure window being
studied? [The exposure window is

specified in D3]

Y /PY/PN/N/NI

3.4 If Y/PY to 3.3: Were these
characteristics likely to be
influenced by exposure or a cause

of exposure?

NA/Y/PY/PN/N/NI

3.5 If Y/PY to 3.4: Were these
characteristics likely to be
influenced by the outcome or a

cause of the outcome?

NA /Y /PY/PN/N/NI

3.6 If N/PN to 3.2 or Y/PY to 3.5: Is

it likely that the analysis corrected
for all of the potential selection

biases identified in A and B above?

NA/Y/PY/PN/N/NI

3.7 If N/PN to 3.2 or Y/PY to 3.5:

Did sensitivity analyses
demonstrate that the likely impact

of the potential selection biases

NA /Y /PY /WN (no, there were no
sensitivity analyses or there is

evidence of some impact) / SN (no,
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Signalling questions Response options Comments
identified in A or B above was there is evidence of substantial
minimal? impact)
Risk of bias (due to selection of Low risk / Some concerns / High risk /

participants into the study) in the Very high risk
estimated effect of exposure on the

outcome

What is the predicted direction of Towards benefit of (higher) exposure /
bias Towards harm of (higher) exposure /
due to selection of participants into | Towards null / Away from null /

the study? Insufficient information available

Is the risk of bias (due to selection Yes / No / Cannot tell
of participants into the study)
sufficiently high, in the context of its
likely direction and the magnitude
of the estimated exposure effect, to
threaten conclusions about whether
the exposure has an important

effect on the outcome?

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SN = Strong no; WN = Weak no; NA = Not

applicable; NI = No information



Domain 4: Risk of bias due to post-exposure interventions
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Signalling questions

Response options

Comments

4.1 Were there post-exposure
interventions that were influenced
by prior exposure during the follow-

up period?

Y /PY/PN/N/NI

4.2 If YIPY to 4.1: Is it likely that
the analysis corrected for the effect
of post-exposure interventions that

were influenced by prior exposure?

NA/Y/PY/PN/N/NI

Risk of bias (due post-exposure
interventions) in the estimated

effect of exposure on the outcome

Low risk / Some concerns / High risk /

Very high risk

What is the predicted direction of

bias due to confounding?

Towards benefit of (higher) exposure /

Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available

Is the risk of bias (due post-
exposure interventions) sufficiently
high, in the context of its likely
direction and the magnitude of the
estimated exposure effect, to
threaten conclusions about whether
the exposure has an important

effect on the outcome?

Yes / No / Cannot tell

Y = Yes; PY = Probably yes; PN = Probably no; N = No; NA = Not applicable; NI = No information



Domain 5: Risk of bias due to missing data
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Signalling questions

Response options

Comments

5.1 Were complete data on
exposure status available for all, or

nearly all, participants?

Y/PY/PN/N/NI

5.2 Were complete data on the
outcome available for all, or nearly

all, participants?

Y/PY/PN/N/NI

5.3 Were complete data on
confounding variables available for

all, or nearly all, participants?

Y/PY/PN/N/NI

5.4 If N/PN/NI to 5.1, 5.2 or 5.3: Is

the result based on a complete

case analysis?

NA/Y/PY/PN/N/NI

5.5 If Y/PY/NI: Was exclusion from
the analysis because of missing

data (in exposure, confounders or
the outcome) likely to be related to

the true value of the outcome?

NA / SY (Yes, strongly related) / WY
(Yes, but not strongly related) / PN / N
/ NI

5.6 If N/PN to 5.5: Were all or most
predictors of missingness (in
exposure, confounders or the
outcome) included in the analysis

model?

NA / SY (Yes, for sure) / WY (Yes,

mostly or probably) / PN /N / NI

5.7 If N/PN to 5.4: Was the analysis

based on imputing missing values?

NA/Y/PY/PN/N

5.8 If Y/PY to 5.7: Was imputation

performed appropriately?

NA /Y /PY /WN (no, but not leading to
substantial bias) / SN (no, such that
bias would not be substantially

reduced) / NI

5.9 If N/PN to 5.7: Was an

appropriate alternative method

NA /Y /PY/WN (no, but not leading to

substantial bias) / SN (no, such that
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Signalling questions Response options Comments
used to correct for bias due to bias would not be substantially
missing data? reduced) / NI
5.10 If PN/N/NI to 5.1, 5.2 or 5.3: NA/Y/PY/PN/N

Is there evidence that the result

was not biased by missing data?

Risk of bias (due to missing data) Low risk / Some concerns / High risk /
in the estimated effect of exposure | Very high risk

on the outcome

What is the predicted direction of Towards benefit of (higher) exposure /
bias due to missing data? Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available

Is the risk of bias (due to missing Yes / No / Cannot tell
data) sufficiently high, in the
context of its likely direction and
the magnitude of the estimated
exposure effect, to threaten
conclusions about whether the
exposure has an important effect

on the outcome?

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SY = Strong yes; WY = Weak yes; NA = Not

applicable; NI = No information



Domain 6: Risk of bias arising from measurement of the outcome
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Signalling questions

Response options

Comments

6.1 Could measurement or
ascertainment of the outcome have
differed between exposure groups or

levels of exposure?

Y/PY/PN/N/NI

6.2 Were outcome assessors aware of

study participants’ exposure history?

Y /PY/PN/N/NI

6.3 If Y/PY/NI to 6.2: Could
assessment of the outcome have been
influenced by knowledge of

participants’ exposure history?

NA / SY (yes, to a large extent) /
WY (yes, to a small extent) / PN/ N
/NI

Risk of bias (arising from
measurement of outcomes) in the
estimated effect of exposure on the

outcome

Low risk / Some concerns / High

risk / Very high risk

What is the predicted direction of bias
arising from measurement of

outcomes?

Towards benefit of (higher)
exposure / Towards harm of
(higher) exposure / Towards null /
Away from null / Insufficient

information available

Is the risk of bias (arising from
measurement of outcomes) sufficiently
high, in the context of its likely
direction and the magnitude of the
estimated exposure effect, to threaten
conclusions about whether the
exposure has an important effect on

the outcome?

Yes / No / Cannot tell

Y = Yes; PY = Probably yes; PN = Probably no; N = No; SY = Strong yes; WY = Weak yes; NA = Not

applicable; NI = No information



Domain 7: Risk of bias in selection of the reported result
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Signalling questions

Response options

Comments

7.1 Was the result reported in
accordance with an available, pre-

determined analysis plan?

Y/PY/PN/N/NI

7.2 If N/PN/NI to 7.1: Is the
reported effect estimate likely to be
selected, based on desirability of
the magnitude (or statistical
significance) of the estimated effect
of exposure on outcome, from
multiple exposure measurements

within the exposure domain?

NA/Y /PY/PN/N/NI

7.3 Is the reported effect estimate
likely to be selected, based on
desirability of the magnitude (or
statistical significance) of the
estimated effect of exposure on
outcome, from multiple outcome
measurements within the outcome

domain?

Y /PY/PN/N/NI

7.4 |s the reported effect estimate
likely to be selected, based on
desirability of the magnitude (or
statistical significance) of the
estimated effect of exposure on
outcome, from multiple analyses of

the exposure-outcome relationship?

Y/PY/PN/N/NI
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Signalling questions

Response options

Comments

7.5 Is the reported effect estimate
likely to be selected, based on the
basis of desirability of the results

(e.g. statistical significance), from

different subgroups?

Y/PY/PN/N/NI

Risk of bias (due to selection of the
reported result) in the estimated

effect of exposure on the outcome

Low risk / Some concerns / High risk /

Very high risk

What is the predicted direction of
bias due to selection of the

reported result?

Towards benefit of (higher) exposure /
Towards harm of (higher) exposure /
Towards null / Away from null /

Insufficient information available

Is the risk of bias (due to selection
of the reported result) sufficiently
high, in the context of its likely
direction and the magnitude of the
estimated exposure effect, to
threaten conclusions about whether
the exposure has an important

effect on the outcome?

Yes / No / Cannot tell

Y = Yes; PY = Probably yes; PN = Probably no; N = No; NA = Not applicable; NI = No information



Overall risk of bias

168

Response options

Comments

Overall risk of bias

Low risk of bias except for concerns about
uncontrolled confounding / Some concerns /

High risk / Very high risk

What is the predicted

direction of bias?

Towards benefit of (higher) exposure /
Towards harm of (higher) exposure / Towards
null / Away from null / Insufficient information

available

Is the overall risk of bias
sufficiently high, in the
context of its likely direction
and the magnitude of the
estimated exposure effect,
to threaten conclusions
about whether the

exposure has an important

effect on the outcome?

Yes / No / Cannot tell

Appendix 1: The Risk Of Bias In Non-randomized Studies — of Exposures (ROBINS-E)

assessment tool (for follow-up studies), Version 20 June 2023
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