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HLA Human Leukocyte Antigen VEGF Vascular Endothelial Growth Factor
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TLRs Toll-Like Receptors CVvD Cardiovascular Disease
NLRs Nod-Like Receptors NSAIDs Non-Steroidal anti-inflammatory
Drugs
PTM Post-Translational Modification CIMT Carotid artery Intima—Media
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ccp Cyclic Citrullinated Peptide ACR/EULAR | American College of
Rheumatology/ European League
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1. Complement component C3 as biomarker of disease activity and
cardiometabolic risk factor in rheumatoid arthritis and spondyloarthritis. (Arias

de la Rosa, 2020) (Spain) [15].

s dgle sl Anldl) ol 1y 3yshaal) Jalse e Leiliag liadl) C3 dadiall 1S5 ad dulyy o Eal) adic)
Jaliddl Gl Glas anye 200 duhall Craca Gua cdagiyll () (e de seaas Gubadl oca )
) ALY dadsal lal) Ol las iy 1505 c‘équ]\ Jualaall il wlas i 80 c‘s.aLﬁJl\
cailes 2aL3 100
Ao sl Al (al VL Alia) 8yshd aiil e iie€ C3 dadiall [l aladiind Zaal 6L dudyal) cuals
sl £ 5l

2. Classical pathway of the Complement system relates to subclinical

Atheromatosis in patients with Rheumatoid Arthritis.( Gonzalez, M.,2022)
(Spain) [16].
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3. C3 Gene Functional Polymorphisms and C3 Serum Levels in Patients with

Rheumatoid Arthritis. (Leia Sena, 2020) (Brazil) [8].
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4. Serum complement C3 strongly correlates with whole—body insulin sensitivity

in rheumatoid arthritis.( Francesco Ursini, 2017) [17].
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5. Distinct associations of complement C3a and its precursor C3 with
atherosclerosis and cardiovascular disease. (Elisabeth Hertle, 2014)

(Netherlands) [18].

cAile o)) Al el Y Slesll claill 20 C3 5 C3a dadiall (u A8all (g)a0 Lgd & cdpiaye dpaaia 4
carotid artery intima—media (cIMT) 24.LIKY) Adle sl L) dASlews C3@ Iy Lalii)) 25ag (i Sun

C3 e Lla Yl 13a agag Jaadly ol (s 8 thickness
cmitaall sal dile ) Al el Yl B0 33l GSlesl) claill s 8 C3a e N lay) cua WS
crinaall sl dsle o) Al ) WY e C3 11 1ol )) o o) Lty 32500 dicadding dulel) iliiaa d5ag (g a2l

cail) Clely) Al s 5ol



8 il aani o | (SN el s je sl Adile gl Alall Gl gall g C3 dadiall (g A8

g.a'lfd\ Juadll
g Aty Al
Rheumatoid Arthritis (RA) i) Juliall cilgll .1

WA Z L ey cJualiall Qi sLaall o pudy IS8 it Gade (S oo lin (ilen e s
sl Las ST ALY 58y [20] Al G e 71705 s 4 5y [19] deaial) e elial)

Cag il a0 Ll ecbeailly Jealiall aysig alY) AL Jealiall gl dastyl) Gabed) e
Jie gl elmel o of Say Aliaidl 4,30 daleaYly [21] Jeatall daglay Glaih 1) 0% Lae alaalls
BYly uailly Heantll U Jealiall Gleal) Cun of oS LS 2y i lly Qlilly S5 3 gl G )

J22] sl lasdg

AL Jualiall cilgaty A8d)al) Ldaial) L) 1-J2id)

hmiall o)l e Bysuall 55 m 8 <l el Jesli) )5 el e Bysuall el
Rastiall Jabyall 3

vl e Talaie) 5L Jualiall Gleill & 50 Ll Sl 2 e il dacd) e paal) GLES)

¢ (ACPA) ¢y jiudly Jagiyall ilal) i) daaly (RF) Sl Jalal) Leir gga o) 038 Ly asi il



9 il aai | il Il e (sl Ao ) AN sl gall s €3 Raaial) (p A8al)

5 ol el Laa s 3 LGN Jualiall gl il ¢l 4y cilend S Ulls axdis Al

[(anti—CarP) Juel \KIL Lasiyall yigpal) sl AoVl ¢ Jaaddl  olag) Jaaill
) 9 P =

Cine JC5 i ([23] el g el Jilally Jeadl) & ey IS0 81 2asY) o2 salgn
Sl Tl dacia) iy Junds PR e e liall WA Gia ) gt b cdealiall (o e lia
G bl s e i Ally [24] Apla) S sl ibasl LAY S8 Il e il LAY

el (35 el AN Cigan b aga

eIl siape s ACPAS (s jindly Lagiyall ilall agadl slaaly R U Jaladl dpulia of G N

i€ o 1 .[25] elanal) (alaiL Lgnlie die RF (e dpe 58 ST ACPAS (b ¢l aas chgoliiia L)
GV ALaYL ol e Jualiall bl iage o2 AL Jasladl) Gl Gkl 4ag sy ode

[26] uA)S\ BY GJL: UAJAS\ J\.\.\l} )jﬂ Ak e.u.q'} Lﬁﬁ \AJ}A

Jualiall e 28559 Tpnanll Lginny U el o L) Jualial) Gltl) Ganiis b Ulls adiay
(2010 ACR/EULAR i)l Jualaal) Calgill (ape sl 2010 ale Jualiall Gl dug )1 ddaslylls
pll S 48 e ju Jie Anlgil¥) chadiall (e d2a] BLRYL (Jualial o)l Ui eass Al criteria)
Cua L(ACPA 5 RF 43ldl MasY)) cllaadls (pabel) sa0s «CRP sV C—(ysig5lls ESR ¢)yeall
Sl Jealiad) il Llae oIS Lo 13 padds 3 BED e 200 e aplil 13a e 5l (o) Joasy
27] Glas e 4l

A( 3asly Adads ) 508 daalia 10-2 d3la) .1
.(u\lks;) ( B):L\Sj\ d...als.d\ * ) 'é)gi.m d.ml&a 3_1 :\_Il.n.a;\ .

2
(Bl 3) (8S)) Jalidl + ) Byma Jalis 10-4 L) .3
(B 5) (AT Jeaia g+ pia Jhate <) Jualia 10 < .4



10 U_j\ FEIR | v_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

(40 ) o ACPA ; L. RF

(ki) 3yslaall 4 o A ydall Ageall Llall Zagdll X 3 > ACPA i/ 5 it dylay RF
(Bl 3 ) syslaall 4 i 6N yiall gplal) Llall dagll X 3 < ACPA i/ 5 4aiiiye dulay) RF
.(32a)5 4kis ) CRP i/ ESR 1l a8 g la)l .

O o 9 &

(4% 0 ) ik CRP 5 ESR o .

(325 3k ) gl 6 < Joaial) lyaaly coysi o) s 310

L 6< e Gmpall duas 13 AU Jualiall Gl laY) (ads

:(Disease Activity Score) DAS jaiu aladiuly (ajally 4play) 534 andi .2
38 V) a4y ¢ AU e lall Ays0Y Ayl (ol w3l A3lad Aol 3 DAS e sk o
UAJX\ B ‘_‘IJG PRV | VY 63 dﬂ\ c_\ﬁ DA (e USA.\J GUAJAS‘ BARARXNS ?“5‘9"3 e\.::
Gl OIS Laiy (o yal) 505 ol Jadh Slaia 28 (Y1 callsy Cum Jasale S5 jediall 138 jyles Jagudt &3 LS
28] Hain 44 andl dalay

J8 (e Gapall bzl Jalall syl lie¥) 3 (DAS e Lhaaiu) €Y dauill) DAS-28 eie 3l
(Shaie 28 G (1) Aalially dajsiall Jualiall ey o(dpaldl dele 48 1 Slae o) canbally (5l
J45 e pos Janay allaiind (S o815 ¢(CRP) C— S5 V1 (gl bale aaiing Cua calall jslall iy
a4V S Calgll ulinlat i o gaslad) ddanlgy DAS-28 el (il 25 L (ESR) elpeall ey KU

A= gy LS [29] dases s
th Ll el il Al g5 10 ) 0 (e (ubiie e (apall Talis DAS-28 (pusiy

. 5,1 < DAS-28 K 13) 13a Jads (yap =



11 PRI RPN g W g | elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

.51 53,2 50 DAS-28 813 Lads (yaye —
. 3,2 52,6 50 DAS-28 K13 Lliall (idia (ape —
. 2.6 > DAS-28 K 13| s age —
Doy el Aagy i) el sz Dall agilain By o pal) ot DAS ) o alasid) Uaf oSay

Al Ahall b el 1 alaiels Dage Baasill cua Ml . anall laiad I O e 0.6

Capdiall Culal) CAL o sall (520 DAS 1w  0alis 25ang Jlaind L) cpas 335 o caalgll G

e (i Gpedil) ol Jiay Y LS L AakS e sy deaial) )5 e LYl o oSaall e das Al e
pos (e o ot WY Bl LY o Llisy Aagiye il 3 Jealiall VT )5S Y s (DAS-28
lexe Jalxilly (apyall (sl pail) (55185 & Hhaily cAale B)geay lajall Hla) e (el o Ble e oy s

L30] slie JS

DAS-28 judis dad cilua b i) a3 .DAWN giga dgaly 2-Jsil

Joint Scores DASwww_4s—daWn.com/DA328/

Tender: 0

Swollen: Tender Joints Swollen Joints

Additional Measures

@ Esw | ]
) CRP:

Patient Global Health:

-
L

Clear all Clear all

DAS28




12 il a3 | AL Il iy gl e 1 Al ) sall 5 €3 aaial) (s DM

: ALY Jualial) Glgaly Lagall jldl) Salgs .3

ALY ualiall Glgaly Ageall Salsall 3— Jel

Environmental factors

class switch o~ G
mbination A\ 2, L
s il
Y\
RF ACPA

i b 2 Lea¥ly (gponll ALY Aol Jelsally A3l Jalsall (o JS 550 JSE el
o Gl llin s 28 clasiedl o el Sleall Camty el o3l
lealas G lie Alatad S Ml dye oo

() ol Jhal) Jalge 1. 3
S iy [31] S Jealiall Gleal) mpas Bbal) Sl e 760 duis 2ihsl) Jalgall agass
il (mgan Gued (ge 43586 Alulid 33%540) Shared Epitope (SE) 4S il dailall 53 HLA-DRBI

ACPA 1) s Ul dealiall Glgall (mpad jlad dale aal (74-70 gdlsall



13 U_j\ FEIR | u_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

@ Gilaal 8 laiays i SE Jll lesy 0l (alasV) gl Gilaal 4 Hlaiey el jladll
DU sSs of ofa WS L[32] ol sl cpsleny Y cpdll 2L &5l SE il psleny dl) alasY)
LS| &5 (HLA 1355 sall adlpal) ) 28l s . [33] oyl Lo (e 4485l 8 )50 HLA-DRB1*13
ACPAL sy Uiy Jualidl) (ilgill (el Jysall olaill & agui ) HLA e adlsall (ha apall
Clelly Gl Lads [34] (PTPN22) N22 syl oyl bliusd e gl )5l b el
slaayl palaiYL A5jlae HLA-DR3 el (e ay3e e sl &5 ad ¢ ACPAN b Uil Jualial
anti-CarP) lads ACPA 1l du U Jualial) Gilgill (mjas Jaiipe HLA-DR3 o (s <[35]

[36]

pasal 3gs Adagpall g AY) clgall o Leuds HLA Eij5n cuilS 13) b ale IS5 Cagprall pue (e @3 pay
Ayl S e ahal s la) e callaly il L el Al sk e Algpud) o (loCUS) Lall (g

[37] Sl Jualadl Clgall Eigan 401 8 HLA 1 dabiddl) DN 50

tAgiil) 5y 9ladl) alge 2. 3
Sl (e byl Hhad saly (S s Wad Al Jalsall i &5l yladl) Jalal diLaY L
(472 Il Sl Jalad)
Al Alala (el skl L 5aly) e cpdill ke Jafiyy um oAl sa Al L SiSTs Jalsall o2 aal
ol Sle sl 2y Janti-CarP 1 dually W .[39-38] e HLA-DRBI1-SE ; ACPA | slaal s

40] 558 patadl gal anti-CarP 11 dacal s A 3005 1Dl &y cpaxlly gl



Caally Alay) ing Aaslad) Al e LY Jealall gl skt Jala  4— J)

Childhood infections / generation Infections / changes Expansion, epitope
autoreactive B cells microbiome spreading etc.

Lifestyle and environmental factors

Genetic susceptibility / hormonal factors (HLA, (fe)male hormones, menopaus

Healthy Start autoimmunity Arthralgia

& Unily 4y 5 i gapel) Jio 4 gped) Jalpally calae 1 sl (38053l sina i A8y sal) Jalsall ()65 s ppanlasd) i) dind Ay gus Jalsal) (e 230 JaN S0
Abayl ey b SV sl e lid) Sleall jaan all Alhl) 2 ledl ALYl Cuall)

8yshaall 03 canall & A g )Saall ) ity (ssaell BLLYL Jeall cilaile Jsliig hslly (A1) Jaailly axil) Jie slad) Jaais Al Jalsal) & JIa aa <l (3815 138
S Jealial) Gl LYy dleadall e 5 dbiaial) Zpppmdl Gabel) el (in apS IS sk (Ally (jall Apppad) J Lo Alsall & Jsaal




Ay gualls 1255 Basial) LYY (e IS 8 ALy il sac cindl a8 (Bage 1liie Lelaial olsell sl s
Sl gt 3y gl o cai€) ua L [41] SN Jualiall il sk 8 )0 Led Alsell clislall ¢
53 )y wayall (2 CRP ) ilysiuse £ il Jagipe  sedl Cashill o cojelal LS Liaga yhad Jalse Laa

[42] da gl ladall ailaind Cianiag aliads saley i pall

ST amy 35 e lad) 3 agipad) cull ga U Jealiall Gl Gugan 3 Ll dalgll Jalsall (e
el pailadd) (e € o 8 e laaY) 8 cagiyall coll G Cun [43] L)) aun (3 (535S aand
oL Al Jalidl Qg aye Ajlie v cluhall cjelal Sg L Aguaell ASLs LEW,

1451 ) am ashal) cunll L85 8GR gag e laaal)

saeall Juluis 2 (16S rRNA sequencing) S16 g)sull gssill (raeadl Judus cililds alasinly (i ¢ua
A el aghall cunll 84S Glpad say (Metagenomic shotgun sequencing)3¢)3g;tgd\ s
s Prevotella copri 585 8 82l o il & cculuall gl Gy, . il Jualdall Gl oy
s Faecalibacterium 4 Bacteroides 4w cul€ L ¢ Lactobacillus salivarius 4Collinsella

.[46] J&i Haemophilus Veillonella
s Jaai ) e laal) (panm Lasipnll Kl (155 b bl mpalls Ly G BLENY) 13 sas
Loas A (e antigen presenting cells (APCs) acaiwall daiall LDAY juia Jie 13 dpe e cally

(NLRs) nod-like 2l dgnill Ol o (TLRs) toll-like receptorsJsilly 4guill il

i YU Aigme By 8 e sioal g sl 4 a5 pandy o sl Sl A5 sal) o LEAY) 0l a5 1516 sl o5l Gmanl Jualusd il 2
185 sl cliia e e Ge il el Sadt A 168 dw ) lasall o ) (55580 paeall e

Toal) AN apaad Gl gall A8 e o pail) 5 ALalid) (e S (A1) A5 ) gall I HLAAY) aa) g8 1 e sialitall (55531 Gaeal) Judas 3
Bdaa Alie (aa B3 g2 gall



16 el ani o | (SN el s je sl Adile gl Aglall Gl gall 5 C3 dadiall (g A8

Al clfaal) adicats 3500 LAY Sla iy celaa¥) 30 4 il ¢ el 4ilinlls creceptors

[44] G Ghlse yie elaal) Bhalia b

Cralal) g Uadil 2ay degiia Blsal Canli ) 4 gasell Jalsally dpamall Jalsall Jio 5 AY) 4l Jelsall iims
o3 Gyl al Gl pay ¢ AL Jualiall Clgaly LD 5ysha delse sl alailly (Jeal) aey/ DA ]

[48-47] (V) s GalS Sy Jalsall

roaiad) 3.3
Bl [20] 1:4 Gigan Ay ¢ ysSAL Ajlie Y1 ol Jdef Al dualial) Cleally Blal) Jans
shilly Al eyl 8 3 e gells ey Jalgal) sl 8)LEY) o « WY (G mpall Lil g LY
o Slisms a5 Slimg ) Jie cdpsinll Slisasell s e Wla cluball 3855 .[48] (el dylhainlly
Clely) pudas 8 0 L) cilimg ) oh 2 8] &5 aale Jin Y byss o e pl) e sl sk

[49] CleaDU salias ed Gl g paiY) L]
A lie il U Jealial) olgil) kg Ayl cilisesell G Alaal) (gl caluhall el a8 Glld s
Y5 AL Jaslaall lgall (mpe sk (e Aleil) Alayall o Jadh g gumgall 138 8 Slad) Caall
a8 Jaadill e dyha Lty cangyy Ay Salls 4] lisaped) i a8 Alage ol (A Cigyrall 2 (e



17 il ani | AN Al am ye sl dgile g A sl sall 5 €3 daiall (pp A8l

A Gualiall gy Aeaal) A3 Lo Uial) Llaiol) Jaai B g gnal) agial) conlly slsgd) sl e JS ga 5— Jedl

Air pollution Gut microbiota
/ \\_ e dysbmsls' i e

mimicry of
s | stimulation of APC
| skin indirect | by influencing :
inducti TLRs or NLRs inmtm nf changes in the
peptide permeability of the
citrullination S e

VDR l N Bo S s howt augmentation of mucosal
=t i tem
o inflammation via
| joint mﬂammatmu / Th17-mediated pathways
and erosion activating T cell
decrease in 4 4 diferentiation
\ J
downregulation il
— NF-KB /5. joint inflammation and
| suppresion by Sifa Erown
[FN-y inhibition "
inhibition of the Prevotella copri
— maturation of monocytes Collinsella
/ Lactobacillus salivarium
| inhibition of self-reactive - g e
T lymphocyt composition
" the gut microbiota in
RA patients \ Bacteroides
Faecalibacterium
joint inflammation self-reactive T Veillonella
and erosion <+—— lymphocytes Haemophilus

Chlall Blitiel Ge el sall Laa €YY jeaal) Jas —1:die il s3e DA o S Jualiad) gl Gigan 8 15 elsgl) Cugli aal
0o IS5 (TNF-a) Wl aysll sl ele gl wy JUlly 1 saclusall 4500 DAY )50 Juiy 3 (NF-KB) LIS 50l Jalall 550l
Lee 4500 LD a5 4001 laiaiiall dadie LAY 50 caali lly Apilass WA L ail) Dlamy Jsad (apad A1 6 5 1 lasly )
Los V) sal] Gaanad) VLS Al 8 aalas of pall LSV Hgdall (S LS L Juatall 2330 Cigan g e lial) Aplarial) Japisl (g
Sl gan WS 2 duad) paty gl ) a5 Las Radiall cliisp Jeniiy paldiy Lo liall Llaia¥) 3a5 ) ACPAS Il z bl s
P e Ao i) laia¥) 3 o0 4l A alall e D3 el g Wlaal b (il (g Lo iy Apmasiill (358 40) Jsumy 3 gl ) 6154
Cull e eday WS =3 L 3l Juslaall el Gigang anall b e liadl sl b JIS ) g e (VDR) D el <liise Jandt

e bl Gl e 220 Jeadi PA o (S dhalial) il ALQY) & gsrall cosial)




18 U_j\ FEIR | v_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

) el AU Jalid) gl .4
Jla b S Jualiall Qlel) ey cum . U5 dealaal) Clgaly dals daw 35030 Lo liad) oY) e

SN Nl dgag Geedd) Gl e Cilida e A5 deliad) sy Cle

Jazaly (RF) U0 Jaladl Jie 43503 dlacal agal ae U5 dealial) Gleall oape o aa) Laagl N
([50] gl Alall & COEAYIS slacaY) @l agadl Gl o5 (ACPA) Gl saadly Jaipll alal) gl
b sels (e dial) Asjalls (abe V) selal d8Lall dla pall & Caudla DR ([S1] Al sladll Jalse s
Llaie 400 Gigany o[54] Leaid) JLdl 5 sapmsell LS gl 3 A dlaly ([52] 4y

o) axe die Band

Zaida (358 dgn gl )LEY) Cadiy L gl - Dlall AlaiV) Calias 388 ¢ o pall Cgaa Al 3 CUBEAD 3gmg Cannas
551 mldl campall g 331G DY) sl SN Jealiall el mye o BysaY) any il
LA Jaliall Gl B ASA sazY) .5

: Rheumatoid factor (RF) Alidl Jalt) 1.5

((19Gs) Laaill (e a3 FC &) dakail) i dgdse 4513 dyelie daal 4y (RF) U5 dalall iy
Dl 8 Lgalaind 5y ¢ S dealiall Glgill mye 5 Lgblins) 5l A5I slaaY) e gss Jsl s
@l pandlly Lijlie ate 5 (alidd) e a2yl o5 1987 sle Al Jualidd) el ACR oy
ke Hd) jsies Jile ¢ Gl

dge bl Wl gs el (e FO cglill ¢ 5ally (anaioall L)l adsall A (a) RF LI daladl (g el ¥ s
a4 S Jalall el Cua dunedl) geaad) ae SN Jealial) Gl Cipan ayi A sels

[56] A 0islly G (il i fsn sl il 2ms s WIS 30l 4550



19

Sl an

RF IgM Laaill (e 2asY) ety QA 519G 5 IgM e clalal¥l (e Gy de sama ALY Jalall alaaYy

I57] RFIgG e il dgmn capsy llds clginhyn caas ) blady) ST e RF IGA

ALY Jalad) ol

,._—‘ ~— —

;3; y{ \\\

lgM rheumatoid factor

Jazal JCal) muagy

Lol o Gl Jalall 6Lk

il 1gG 4l gM
Jacal e Fe dakally

3N

6-Jsid)

1gG

lgG rheumatoid factor

Ly e palel B A deledl slaal e il 5
cabal cssll Jadl a3l BYISH can caldall dlld & Loy
ae¥) e maall ) ABLEYL 2Ll cdiayal) 2
S Jaladl g .yt s o lag dpaleadl 4530 Jie 45655
6 730 Aty GuylEsall Gu 74-1.3 dauiy claaa) ol
LS L[59] onlladll (S ya) asiedl e Cle sanall (any
RF 19G iaidy Laiy ¢l HLS 52l RF IgM il ol
O ol ey [60] Jhall cidle JSGy eall A aadl) s
bl Cpbeaalls cpmadall 3EY) sl U Jalall aalss

dasall Sl ) e Al daw I Y 430 YY) (g Al

Jalall Canly LS L35l o A0 Lo e g (sl 300 o Bpamal) () 8 RF U Jalel) dylay) e

Jalgally Loy Cum 6l Dy liad) coliaall e o liaill b anluy oF oSy 4 cala Tyg0 (gsaall o T il

1621 [61] Leall) Joms Len i lial) il sJally Ailicall Zin

(19G) sas5 43 palall tmivaal) 22y Cua aall e ohsall e S dalad) 58 Joa Jsad) e Llals

Lip ¥ RFs () Base 5ysdiall calad) coseal ¢dygenll dae V1 e Aol Colaine JS30s 4 Jaiiy o (90

[63] Lasd thml.mu ‘U:u'l),d\ |gG ) .k.f.bﬁ ‘.@.\Sl uv;j\ |gG )



20 PRI RPN g W g | elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

Anti—citrullinated peptide antibodies (g il Jasiyall Alal) adul) daal 2.5

oaaally cpia ) Al paaal) Jladul 7- gl
PAD a3 oy ¢l siaad) (e

Citrullination

H oo Peptidylaginine
""H_l_"_" deiminase (PAD)  ®'7} I e

+Hzo ﬂ
Ca2+

:(ACPAs)

Joaliall gl 3 Agyee gpal dazl 4

ol 3 Uay aadids o S

S clagadl e ACPAS dlaa!) oda e

(PTM) post— deajill s Lo Joaaill puads
Jlanul dllyg translational modification
Yl Gaaly iVl ud) aeal)

B O B L IV < I S WA PR PR

(PAD)  peptidylarginine Cia Yl

.deiminase

pallad iy S Glyadl dla) s

ACPA 1) dacal z il iy ¢ elial) Sleadl jint e W i Laa 28130 clagyl)

<1gA 519G 5 IgM clld 3 Loy cllal) (e daasls e gane Lad ACPA I slaal gald RFA (Jilae Sy

Cpasipuills  q—enolase el W Jie ¢y sl Ll Gilead) cilacaiodl e aaall o Gopati Gua

type Il collagen (Cll) 2t Laaill o cpa¥ellg vimentin sl filaggrin e 3dlls fibrinogen

dagiyal dglal) Glaiull e Jelill adli DA e aual) Blsw 3 ACPA ) ol (i€ 1y .[64]

Lol aaf s 3l anti-CCPJ) alaal s ylas 45 s ¢

cyclic citrullinated peptides (CCP) ¢l sl

Glas daliadl ELISA cilial alasinls dllsy ACPAS



21 U_j\ FEIR | v_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

&) deai A sins 780-60 L5 Jualiall (gl i ye g2l Jaall & @nti=CCP) slaal dpladd alss

LS Jealid) Cleill pani 8 anti-CCPA 4kl 48a e S5 15 .[65] 799-85

LS e a5 Adlall 8)5ladll (953 ALY Jlad (S0 Sanail] A8IS 45 348 sy L) b 5o LS
LS5 8 Aamp) 8ol ae el Jasl By LY dealial) lgall 302y ACPA I sl seds (Bausy 88

o) pabel sels Ay s
8 ACPAS ¢ jidly syl Jilal) asid) Slacal 5 RF U5 delall e S auban o Jll (8 Ty
ACPAs ()l cll3 aas (769 sa IgM RF 5767 _Jlsa ACPA IgG Al dgiliia U £1al) apis
slana¥l GaliiYL elie xie (785 Jiss IgM RF 5795 s IgG ACPA ) RF (s dc s S
e daaliall Gl pmpe g AU Jualiall Gl el aag dasl) sa i of Gl L[25]

[26] o3l el Gyl Jlaly skt 5% a8 layss () ALYl csasal

A Jualial) ilgal) B dudasall 40Y1 .6
Gyl sy Bl s 5e aa oSl ce oy IS Al el selay Lagee S Jaliddl Gledl Saay
cJealiall gl (abel sl (e lsin Jd Ao liad) ciliaall (e paal) Aaadle cad dum LUy Jdliy

.[66] pre-RA phase i Jualidl Gleil¥ dalull s jall Cojed Lo s

HLA-DR4 ; HLA-DRI li)se 3sags ¢diygall 4l e epigenetic 45 )sall (358 L cdbaeill Egan o)
Immuno el (HIall Sl s olsell Hka o dapes dalse 2sa Jie Al Jalsall daleaYl
G elall pulggdall Jie A0l Gl ) slad Alainl JSiy elidl Sleall Jaud «auall  tolerence

~alfy 30l Coppilly iy 11 sl VSl yiall) (ol ssnd) e Apslall cilisy il (19G)



22 U_j\ FEIR | u_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

ACPAs (s sy lagpall lall agad) sacaly R 5L Jaledl saal (e JS 5530 2 Ky o 5Ys

1671 (e U3 L)

Jai Al Alasdll DAY Jie ((APC) claaivsall dadiall LA Adandsy Jalsall o3 danly DA (g lld iy
Al DAY Jed 2y G cgslaall) saiall ) aleSh cliad) dbead) 13 iy & LA bl Llaiu) ead
germinal iy} 3S5al) e 4L LBLAD) Jeedy Alaliie l)Ls) ddasslss )90 285 Allg «CD4+ ac Ll
delil) s il 13 e JB) costimulation oljiiadl juail)l caud dlesy dyslaalll 5082l & center
Somatic Hypermutations ik ie dsews chilal 45l WAL aads Cus .(CD80/86 5 CD28
LA a2l s ) el WU U jlally plsal) s fag, Class Switching i (Dl

.[68]

S Y Al el S el adm Jhe Jealid) cilbhoal a5 o Sa el Ll 30le

.[65] modified self-antigens daxs d8)d Glacaiiw J<E s Jaliadl Q) s Gl ghla

—oSste sty (TNF-a) Wyl s dale Jie cilisSsila Luaiall o Lisl) Gaca 33sapall Cladll) 56 Cum
fibroblast-like synoviocytes (FLS) J W& e daéi Jlly ¢(IL=6) 6—cpSols5isls (IL-1) 1
plaall JSG ) Leaaig plaall iyl Ll 0l o AUl .[69] osteoclast alaall <yl LA

QPRTPENT)

0o amall ¢ Laely Aol Cilagiad iy 131 A e JSlglly A G Saay 2xy Al 3 ALl Slea Leaity iy o 4513 slazay) 4
e gk



23 U_j\ FEIR | u_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

Sl Jexd Slayl a5 matrix metalloproteinase (MMP) zl Ledaisi 3jaay FLS ) WD 54

L70] Gogpmi) (5535 ) (535 Lan cdaioa’ Jasfil ZELY L (Vo)) aon g GlSis

receptor activator g5l Jalall COLELw (e juaill CD4 +33500 LIAT Zalmay L LAY s2a jéas LS
RANKL-) abaall clyulS mlas e Ledayyy Slallll many s <Of nuclear factor—kB ligand (RANKL)
71 lmiddl mailly alaall a5 salyy bulSl) sda Jwmi b, ¢ (RANK stimulation
reactive Aladll (panS V) Ol yay Sligll zim Alls ¢ duaiall il 8 neutrophils <Y asll asas off LS

72] Gagpard) jsaais alaall JSB sy (ROS) oxygen species

Gl iads (amll Lganyy Jagii ) 2ol Jie Juaiall Jils 8 Wa Guelie ildine 25m 5 20a0 3

L1731 (GaY Jamiilly 083 3p00) 3513 ISy Aaciall alais Jumiti

Wl Ciany o llly Al 40 ¥ (e Basaa Agsen dae sl 068 Alee 585 angiogenesis e sl ¢ lilaa)
Lol 190 Canlh gla cm ol s3adl) llaal) e el 3 il layso e oy LB Jualiad) ilell
Dl 3aL3s Aosle sl A5 30l sy Jualiall ) JEEY) (e Ao Ll LA (S8 e Jualiall il 4
J74] Glaily) Gl e

s Jale sa9) vascular endothelial growth factor (VEGF) el Jladl el Jale o WS
colanl) 85 8 Laga 33 anly (AU Jualiall el iyl Lomiall oLial (8 2nr ol el
751 adaall clpul€ DAY Jpmii] Jina 438

gl lleall dsaaaal) Slsa¥) iy SladY) Gliia (e paed) o Wl dpcapall 20V 2ied adingg

45 dnmpal Liagloaidl) 508 Bpaal il gyl Jlat) clisis n aal sag (JAKS) SUS ugila iiad



24 ‘;\_\l\ PECIRN g R0 glall i e sal dxile ) Al il gall 5 €3 daaiall G A8Dal)

Sl G sl Aalay I Wk Jail (fas [76] Ladadl Jalsall e w2all A Blaal Sy of (S

Alial) SlaSlall Gauaty S IS A pal) LIV aaes siagig agdl

ALY Jualial) Glgally Lladd Aelial) 40 8- Joil)

Synovium Synov:al' fluid
Macrophage [L-17 RANKL Plasma cell Neutrophils Immune mmplex

/. "Cytokine\; . " |* release
“ release ‘¥ l v MMP ROS

/ Y stimulation § Cytokine \ Activation *

RANKL 4 FLS
stimulation stimulation Osteoclast H

+ * Complement
MMP l Inflammation e
Osteoclast /
‘ * Bone Cartilage and bone destruction
erosion
Bone Cartilage
erosion destruction
% gt
increased vascular ——
permeability
e ~ facilitated migration of immune
cells to the joints
‘\increased expression of

adhesion molecules ———

Angiogenesis

(I eIl 8 Jemiall (3 Algi) Afaad) e A gpanall duaiall Jiladly Q5 o Lial acin Ao liall V1 JS8 ail




25

il aai | il Il e (sl Ale ) A sl gall s €3 Aaaial) (y A8Mal)

AU Jaalial) Glgall uase gl Agile gllg il CiUaERY) .7

e 1y il ahyaly LD ST 85030 (g (RA) il Joslial gl oampa of g pmal) (30

P 'S))Ja;“ PRYY ujs o S\mﬂ [4] ug;uL.J\ UAL;J&L} :X_Dts.n %48 :Ltu-u 33\3)’ C'_\h;)l dus (CVD) :\_Da.ﬂ\

sie 5yl 038 225 G pyally Lakaal) gl ly Guialy pilly seal) i il bl Jalye; daise

ol s palls 455l AU Jaladl sl Jealedd) Gl g

Salyas dasiye el s ¢ SN Jualiall Glgil) b Aygadl) due V15l mlel Cagan BV A5ie agd Sling

IS Aela o ld Al W apsll HASl Jales 6= Sty i1 T—S ol W) Jia (A8 il dpeliag Al

i 3aa gdmanll sl claggl el oS N dgles)) el 4y S Jualiall gl e

A Jualial) Gilgaly AShal Ll cUEsY)  1- Jgaal)

Cardiovascular diseases

Atherosclerotic
Cardiovascular disease

Pericarditis

Myocarditis

Heart failure

Valvular heart disease

Conduction abnormalities

Rheumatoid Arthritis

Increased risk of myocardial
infraction, cerebrovascular
accident

Increased prevalence, usually of
no clinical significance

Rare, associated with active
disease

Common, mostly diastolic heart
failure

Rare, mostly not clinically
significant

Uncommon, mostly
atrioventricular block or RBBB

Cardiac manifestations that can occur during the course of rheumatic
disease. Increase in risk is relative to the general population.
Abbreviation: RBBB, right bundle branch block.

Cardiovascular comorbidity in rheumatic diseases.

Nature Reviews Rheumatology [77].
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[ Family history j

HLA-DRB1*04 shared
epitope allele

Imbalance of reactive
oxygen species and

antioxidants IL-6-174C-allele

Endothelial dysfunction
and vascular damage
leading to cardiovascular
disease

A

Smoking, diabetes,
e hyperlipidemia, hypertension,
obesity

Activation of the
NLRP3-inflammasome

Pro-inflammatory cytokines
TNF-a, IL-1B, IL-6, IL-17, IL-18,

\C High homocysteine level )
IL-33
NSAIDs
CRP Corticosteroids '
Myeloperoxidase
CDA T cells
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Prashanth Rawla, Department of Medicine, SOVAH Health, Martinsville, Virginia, United States

Reumatologia 2019 DOI: https://doi.org/10.5114/reum.2019.83236




28 U_j\ FEIR | u_l_u)jl elall a ye sl Aile ol Alsl) Chal sall 5 C3 Aadiall (yn A83lall

1 tEdl) 5y gladl) Jalge 1.8
tdgieniest 1.1 .8

a8 QIS aag ale IS Ayseall Aae Vg QU el age yhad dale pall Jg il S laji iiay
Gluhall (o aall e ha) &3 28 L aill e slin Y Ladill  SU6 daaliall Gleal) aye g2l J g sl SI) (55
aleal) Al of i Cua (AU elall 8 daliy cdplglV] Jualidl byl 8 asadll Ciligioe apiil
Ciliipll Glisine b ST I8 (Rl 138 05y JS) J il (s ol ) (ga5s Al

19—l mumgy WS [80] HDL A8t ile danll

S Jualiall Gl aye sal Adlegll Ll b 33l ae JosimadsS a8 (aliss) gy o3 LS
ag Mallg HDL 3 oy Gaamy 5831 (mletiV) o€y @l jauit (Kays ¢ gyaY) Aiaal) LulgaN) a1y

811 HDL 11 I LDL 1) 4

aea asadll Cligine e JE Y AU 1) e ol Apleal) Aaad) o ) caluhall (e @il LS
A Alle dpandl) cliggpll il aliatl alcaddl it Jony Lae lgitadags Wi cpe Waadl s o cdadé

[82] 4l 3y3ma il Y HDL

inssall g final sSU L Jane g Ll ot ¢ SN eIl 8 gm0 (aliadl Uyl dlaiadl) i) (pa
Jualiall Clall iage 5] dncayill 038 pey Leg wple IS5 Jig e I ilygine (alissl ) g5 Lo Sial
Cilsinse (30 25 Laa ¢ Sinspall g fiasd K1) OO (o LIy (JAKS) SIS Gugila Tadias 230l o 5 ¢ 51

[83] 3l U Lo Lalisine aa 4580l A8GS) diadaia dpanil) lisig nllg A80ESH dlle Apaadl) culing sl



29 il a3 | AL Il iy gl e 1 Al ) sall 5 €3 aaial) (s DM

Gabal ylad aui (law 8 HDL &GS Mo candl) o5ig ) Y TC S g ol I G (ulils (somsd
Jabye DDA Gall) 13 2 o) ey WS gyl A gleall ol 5L 6 1al) aimye (o] Ay gl e g1 il

[82] Liasyall Alelill sl e Tyt SSY Ll G ¢ ayall o Sl
S Jealiall Gl mye v (liglinl) agndll odlall 4500 dallad) (aii of ) A iy

[84] aeeal Asle sl Apal) jlalaall 52l (505 o 2)s0 (e eJaiill

A £1a e (s Aglgil) Afiaal) Badiy bl ab ¢ Apnall 4Bad) 11— Jel)

1 CRP
(or inflammation)
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Increase in “t

inflammation is L%

assaciate.d \:vlfh Level of
decrease in lipids .
(observed in other inflammatory
chronic inflammatory suppression
conditions post-M|, post- ] by different
surgery and cancer treatment) RA treatments

may inversely
affect the

Lipid levels level of lipid
elevations

Pre-RA: raised Dampening of inflammation
CRP and and tight disease control
dyslipidaemia with RA treatment
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“Abstract”

Background: Cardiovascular events are a common complication in patients with rheumatoid
arthritis, and they are the primary cause of death. Therefore, the ability to control and predict
these complications is important in the management of patients with rheumatoid arthritis.

Complement also represents an essential and common part of the immune mechanism that
leads to the development of both rheumatoid arthritis and cardiovascular disease.

Objective: To investigate the relationship between complement C3 values and the risk of
cardiovascular events in patients with rheumatoid arthritis.

Materials and methods: We conducted a cross-sectional study that included 80 patients
diagnosed with rheumatoid arthritis attending Al-Mouwasat and Ibn Al-Nafis hospitals in
Damascus in 2023, in addition to 20 controls. The data of the study participants was collected
using a questionnaire, and then we, with the help of specialists, conducted the examination,
evaluated the patients’ condition, and took blood samples to measure the concentration of
complement C3 protein, sugar, triglycerides, total cholesterol, high-density Lipoprotien, and
CRP.

Results: The incidence of rheumatoid arthritis in males compared to females was about 1/6 (13
males/67 females), and serum complement C3 values showed an increase in patients (M=154,
SD=38) compared to control values (M=123, SD = 27). There was a strong correlation between
complement C3 values and the severity of disease activity according to the DAS-28 CRP index.

Using the ASCVD index, we found that the risk of cardiovascular events among patients with
rheumatoid arthritis over ten years was 28.8%, while this rate in the control sample was 10%.
When studying the relationship between C3 values and the ASCVD cardiovascular risk index in
both the patient and control sample, an increase in Serum C3 values in high-risk patients
compared with low-risk RA patients and non-RA patients was found.

In our study, we also found a correlation between serum complement C3 values and anti-CCP
values, but we did not find a significant correlation between them and RF values. We also did
not notice a significant difference between the C3 values depending on the treatments that the
patients were taking.

Conclusion: The incidence of rheumatoid arthritis and the severity of the disease are associated
with higher serum complement C3 values, and higher values indicate an increased risk of
cardiovascular events in patients. Therefore, serum complement C3 protein titer should be
considered an important parameter for assessing disease severity and the risk of cardiovascular
events in patients with rheumatoid arthritis.

Keywords: complement C3 protein, rheumatoid arthritis, cardiovascular events.
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