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Abstract:

Background & Aim: Rheumatoid Arthritis,) RA) is a health and social problem
that has irreversible negative effects if early diagnosis is not made. Elevated
serum MMP-3 levels reflect articular inflammation, while their low levels are
an important indicator of symptom improvement. Therefore, our research
aimed to study the levels of MMP-3 serum and its reliability to evaluate the
therapeutic response in a group of RA patients.

Research materials and methods: Our study included 43 patients (7 males and
36 females) newly diagnosed according to the criteria of ACR/EULAR 2010,
and they were classified according to the treatment applied into several groups:
the group of patients who received Methotrexate alone (N=24), the group of
patients who received Methotrexate and Sulfasalazine (N=11), and the group of
patients who received a TNF-a antagonist (N=8). Serum levels of MMP-3 were
measured by Enzyme Linked Immune Sorbent Assay. Serum samples were
taken in two phases: at diagnosis and after treatment.

Our results showed that the mean serum MMP-3 levels at the start of diagnosis
was higher (486.49ng/ml) than the mean of its levels after treatment
(322.3ng/ml) with a statistically significant difference (P<0.05). We also found
that the mean levels of MMP-3 has decreased from what it was before
treatment, in three treatment groups (P<0.05). A real statistically significant
difference (P=0.009) was found in serum MMP-3 levels after treatment between
patients who achieved remission, their mean of MMP-3 levels were
(277.28ng/ml) compared to the group of patients who did not achieve remission
(346.42 ng/ml). Our study demonstrated a positive correlation between the
amount of decrease in serum MMP-3 levels with the amount of decrease for
each of the variables; ESR (r = 0.381), DAS28 (r = 0.515) and the number of
swollen joints (r =0.350). Using the ROC Curve, we found at the specific value
of MMP-3 (317.8 ng/ml) a sensitivity of 67.9% and specificity of 80% for
differentiating between a group of rheumatoid arthritis patients according to
achieving remission. Conclusion: Serum levels of MMP-3 are elevated in
patients with newly diagnosed rheumatoid arthritis, and its decrease in serum
levels after treatment is an important indicator for evaluating therapeutic
response.

Key words: Rheumatoid Arthritis, MMP-3, Remission, therapeutic response.
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b (Aadlaall anyy dalleal) J8) @l (AR Ay die
al Laag bl Glystie 3 3plls MMP-3 lsis
Chaiall pe MMP-3 - Gilisie o Lli)) Ale 2ag
3331 WS adf g (Aaysiall Jualiall 22c 5 (DAS28 5 ESR)
&b o=Blall laia 3y (MMP3 Gilisive b pallilll laie

(8 Jsan) clysniall o2
Gilly MMP-3 cilgics 3 Gl ¢ ABlad) Aula 1(8) Jsaad)

Al i A

(ng/ml) MMP-3 cilysisa b 5,80
sl R P-value BAFPYRING

3 g Al Dl N
et 0.092 | 0559° g
Laaal Jualial L))

8 il WDl
e 0.350 0.01% N
Ay giall Jualiall Ll

. b 3\3\).: BEST) Y
CRP & g 0.176 0.266
L))
ADle dag
ESR J4ai | 0.381 0.012°
Llg)l
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Bound
0.897

Bound
0.586

Sig.”
0.010

0.742 0.079

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

Qe s sl adiag dpsbuad] asdl puaidall Jgand) :(10) Jsand)
Slagll Jguasl G dalleall 3y MMP-3 2l

Test Result Variable(s): (ng/ml) MMP-3
Aallaall 2y
Positive if 1
Greater Than or Sensitivity Specificit
Equal Toa P y
161.6333 1 1
179.1333 1 0.933
296.3 0.75 0.4
301.3 0.714 0.4
305.8 0.679 0.4
317.8 0.679 0.2
324.4667 0.607 0.2

el ade (adll & (add 22 o milul ekl s
MMP-3 Clisisal 317.8  ng/ml adaill 3dais (385 5lagll
Lase Vs 35 damia dage Al 19 ddalladl aa
Uls 95 dnina Al Als 12 e Aulle Al 215 AN
) s (e s 86.4% s A8y Jaeay (AS Al
o (S g g Blagll gleay ol ol

il 0,003 HLeaY) dysiee of 11dsall il G LS
dalleall a2y MMP-3 aalsl) duluy dplay) G 3Dl
AN ggine o ial Blagll Joasl) axe f Jsealls
Ao @ ddda L) ddle d5ay o Ju e <0.05
8.444 il V) Aaws o ity - piiall (e Afilias)
aalsll dulay) Adlaal o) Sty dflas) ANS @b Ay
s die a5 (slagll Jsasl axc) dalledl a2y MMP-3
Blaell Gayall Jgem

ISSN:2789-6889(online)

Galdal) ey MMP-3 (el jlaka (s ABa)) :(4)JSll
Ay gall Jualiall 2

G Aaled) 2y MMP-3 Legiy Laubin Claay L
bsiis Gl snsilag )l dualiall Qlgil) (aye G Gl
ROC Curve isie alasiuly slaa lgiisy ol Gudlls cslaa
ol e 3lagll Joeasl) are (iad) daulua ey (g3
sie slagll Jpeasl) 3iad) Lesilly o(laa liay o )
sinie of oai My L(50K8) (sl Vs Al sl
e sraal 0,010 HLEAY) dygiee N dusiae AV 3 ROC
et daledl ded Y Ll Luge 4l W 0.05
(9J52a) aniliy &Y (Kay (Klg 7420 culS iaid)
&Y (317.8 ng/ml) dallasll 3ay MMP-3 dad ,lial
Aapaalls el ) s Juad) Ao gilly dnalial) 383
el () Galas) o) s of Say Lae L1050l b
aedl 317.8ng/mMl e u¥ Aalladl 2y MMP-3 4.

Blagll Giae e 135S ol Sl ddlaal

ROC Curve

Semitivay

1 - Specificy

Cuagensl segrrmets ww pradoced by s

Joraglly il Al 32y MMP-3 88 ROC dada 1(5)Jsi)

.laglt
3lagll Jpuasl Goa Sadal) ciad Aalual) 1(9) Jgaad)
ialledl 2y Test Result Variable(s): MMP-3
Asymptotic 95%
Area Std. Asympt | Confidence Interval
Error® otic Lower | Upper
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Jé Japiill ve Lladl MMP-33S15 3 i lasg
Aalleall any Lliadl 4lgine pe Al Aallaally el
Sl ) Aladl wlisiae 8 gV 13 s dmg
cand Gl duahay) LNVL Aedd) L) Gl gl
MMP-3 e ueill 30l o ciVaally Zaliyll LAl
S Lad g lay) uw a5ey 385 (Kotani et al., 2012)
S Ay sl LAY Al il VIS (AT WA il
S Bl Sl 8 MMP-3 ) saly ) o
LG Jaxll 8 o)sn S5 Le 13y .(Sun et al., 2019)
O Jsll Say Ly csasilag )l Jualiall i Ll saY!
G Al LY an 8 dadiyedl MMP-3 il sise
o 35Sl Aspall 3 Glldg pow HN) e Jaiy cJaaladl)
& b o5 aalsS die Bl e (S lae )
& .(Skacelova et al., 2017b) sl panis ash
Giazi Al 2012 ale gL & aBla)s Kotani 4wl
MMP-3 clisius & leliy) aah (RA ane (N=12)
Wad aey b ag Infliximab o dslledl sl J8
4Dlejs Hattori iy 3 Lads (Kotani et al., 2012)
gl g il 385 20195 2018 e QLW &
RA oy deseas sl doladl MMP-3 cilisice
.;(Hattori et al., 2018)(Hattori et al., 2019)

Ldiadll MMP-3 cilgine b Lola Lalisi) L)y Cjelil
sy guslegll dalidl Gl ae degene (sl
e e agiad Bkl 2Nl gg ca llly dalladl)
= MMP-3 iS)liad cLeflunomide s MTX -
Lagled) 4y aal alaaauly S (Sulphasalzine)
L Lad) MMP-3 (&lissl caws s3as -(Infliximab)
Glag ) 22e aldy) o)y by Aallal MTX dpand
MMP-3  z sy A lysn gap Al dall
(Murota, Suzuki, Kassai, Miyazaki, Morita, et al.,
J<ay i s Leflunomide 5o il 4ai€ o <2016)
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o ol Blagl Cutualgl (pdasall €580 Gl Jan 5(11) Jpaal
Szl 3y Al ny MIMP-3 sy L) onen 4] sl

2y MMP-3
R e atall Betng goanal
Blaglt 3laglt
(ng/ml)
Positive 19 3 99
(Jsash pae)
Negative
(sl Jseash) 9 12 21
gsanall 28 15 43
Cut-Off: 317.8

Sensitivity: 67.9%
Specificity: 80%

Positive Predictive value (PPV):86.4%
Negative Predictive value (NPV): 57.1%
Chi Square P-value: 0.003
Odd Ratio (OR) Value & 95% CI & P-value:
8.444, (1.9 to 37.6), P = 0.005.

:Discussion d8lial)
& hys A Al @il Glapl aal MMP-3 axy
eV Babayl B B by byl
WA e Lpulad 8ysm )il & L guslagll Jualidl
Va5l gyl DAl (Al oy Ny A
(Murota, Suzuki, Kassai, Miyazaki, &  ajall
cylsl s, Morita, 2016; Skacelova et al., 2017a)
—62 s cilaagl Al 4lgies Auglie dyaal 1) cilod)
(M. M. T. gusileg ll Jualiall Qlgill a0 %80

-M. Ally et al., 2013)
sie Agdlall biuly 8 dladl MMP-3 Glsiue duylias

RA a)e (0 dcsana
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(Murota, Suzuki, Kassai, RA s al 45l
Aupy oy .Miyazaki, Morita, et al., 2016)
sae (N=12) 2012 e LUl & 4Dy Kotani
J dladl MMP-3 ciligies b lelii) an5 ¢us RA
Alad) o3Sl5 cumidsl 5 Infliximab o dalledl ¢l

-(Kotani et al., 2012) Infliximab - aaltaall 32
MMP-3 ciligine b laaly Lalias) liuh cosg WS
slagdl fsia ) el degeas s Aallall am
GonLlagiiag ol Al gl desene ae Al
Al eyl desaaa g2 MMP-3chligine Cuddl)
Ko e 1385 . AV degandd) o ST S slagll Iolas
Cin RA (s Anlia b Aibiadl) 4lgie dulie duaa
sy oSl Agad) A e dlad) 4l (mlaas) of
sall PA (e elldy dpahayl LN 4 o5 aalS
eWsa (s el Aada gl Cppaty Appa el Blagll Jseally
4Dlejs Rinaudo 4y i laals (IS L 1 )
3 MMP-3 385 & (aliaV) ol aay das 2019 ole
Ol el de sama sl e f oIS Infliximaby dslleall
Gl e iyl Aegene ge AL i s
dulp @l a, (Rinaudo-Gaujous et al., 2019 siagll
o Ll Lailn oLy & Laf 2018 e Tokai
sy A bhas il plapall Al MMP-3 Slygive
GAY) desend) po AL 4ty & (N=20) slagl
.(Tokai et al., 2018a) axstiall (3o g 5ol 12 225 (N=23)
o=l e gn Ak Ll ADle apag Liuhy codl
e absidl e IS (ails ke e MMP-3 il s
Aaysial) Jualidl 2xe 3 38l) aes ESR ,DAS28 sl
L)y duleN) AV 8l 8 MMP-3 oys0 iy L 13ag
synovitis Ll L) Al ae lhadl b
mal S dia 3alEY) AnlSa)  Jull (Hattori et al., 2018)
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oo wadll palii) ) (0% Les ¢ LD il e il
(MMP-3) dsasall iyl claily ¢ GlailV) culS e
dihydroorotate ayyl Laxs 8 dficial) 4l A (g cllag
eDlbnell it Jeooysn f5 3 dehydrogenase
CD4 astll WAl ~Lis)) e Leflunomide Jlay il
il ulia DAY ST e aa L3S o L gl
(Litinsky et al., 4wl L) (e 2y Lea ccaliyanay yll
.2006)

TNF-a cias o desd ) dadleall el (8T Gga s
liadl MMP-3 cilisise (mliasl ) (Infliximab) Jie
Glapl  yad 8 aldl TNF-a s ol im ellyg
By .(Sun et al.,, 2014) MMP-3 lgiall ds ¢ 5
Ol sind Bgalall (aledy) b Afiall L)y dags o5&
L) i 4 ade slae¥) 494 N MMP-3
la) (Sar JOlLs (sl oWsa sl dgy5all dndlall
ey il Al alladl culs Gl el
Al dallaall 4llasy 5oll 40 4eriiodly (ESR,CRP)
MMP-3 clisise 8 Lola Laliasl jels 385 RA oy
sl I clal al cluball e 383 dadledll ey
ale oLl 8 Shiozawa 4wl leie SMig cdalleall daylia
sl aginiliae & Cus cpapae (N=161) cled Al 2016
o Cangs (luSigialy 330e Aallas gl ae Cilgin 3
Ayl Blagl) s ye Va2 _oapall cVsa (e (%50.4)
& Aladl MMP-3 Glsiue e alae¥) dual ekl
s 33k AalleeS MTX 2 daadlall dlaiuyl sl
Murota 4w 85 .(Shiozawa et al., 2016) RA (a5«
iy RA Gae 28 sl Al oLl (4 el
8 ay (pdy Alsy AL 50 MTX (e 33500 Clea
JSay aids) 8 MMP-3 585 of dalleall (e gsmd 12
MMP- clsie o 75y Laa aapall degens o Lasale
Llaiy) b Ll s el 8 Zalleddl ey sl 3
16 oa 12
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8 2018 ale aDleys Tokai dwly & slagdl ) Jseasl
61.4% sy 81.7% dwluall cul€ cua oLl
3 bl a3 cpls of Jsill Sayy -(Tokai et al., 2018b)
Gl B el il e G ) 2
O Al pe Ayl desiiad)l Al dlicy 635Kl
caluball lef 3 ELIZA e cadie) dulial) 43k

@ i)

Gl me die dladl MMP-3 Gl adiy
alinil o WS (Bas (padid) gl Jalidl
AotV o) Lala Dpine ey 2 Oall 2y Tladl) 4ilygine
o MMP-3 (il laie Lagiys 3lagll Jsuaslly dpadlal)

Aaledl  aa gmpdl Adld 0 el s
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daliadl lgll ddled ae Loy novel vas ges

-(Murota et al., 2016) susik sl
SMMP-3 1 dabldl ded) slagy ROC Jnie (Gulaiyg
Bl Jpasl Cun o (il Jogena o
%67.9 4uluall(317.8 ng/ml) 3a2all dagll die Laag
iuleall a8 clp) culs 8, %80 desill
Ay i alell sl MMP-3 Giligind Gl
iadl v 4 Caay 2017 L) & 4By Hattori
&b 78.57 e silly %57.32 Luuluall culS 113 ng/ml
(Hattori et al., gyl slagll Igia cpdll oyl G
ale oLl 8 4Dleys Hattori 1 AT 4l i .2019)
(Hattori et % 83 s sills 9647 duluall o 3252018
ng/ml 76.7 dalldll dadl) culS s 4 .al., 2018)
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