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Abstract- iIntroduction: iSLE iis ia ichronic iautoimmune idisease ithat icauses iorgan idamage iand ihas idiverse iclinical isymptoms. 

iHigh imorbidity iand imortality iare ilinked ito iincreased idisease iactivity. iThe iinterferon isignaling ipathway iis iactivated iin iSLE 

icases, ibut iits ilink ito ihigher iSLE idisease iactivity iremains iunclear. iThis istudy iaims ito iinvestigate ithe irole iof iIFN-gamma 

iin iinfluencing ithe iactivity ilevel iof iorgan idamage iin iSLE. i 

Methods: iFollowing iinclusion iand iexclusion icriteria, ithis icross-sectional istudy iwas iconducted iover i6 imonths iat iH. iAdam 

iMalik iHospital iMedan. iThe idata icollected iincluded iclinical imanifestations, iSLEDAI iand iSLICC iDamage iIndex i(SDI), iand 

iIFN-gamma ilevels. iThe iimpact iof iIFN-gamma ion ithe iextent iof iorgan idamage iactivity iwas iassessed iusing ia icorrelation itest. 

iLinearity iand icorrelation istrength iwere iconsidered istatistically isignificant, ias iindicated iby ia ip-value iless ithan i0.05. i 

Result: iThe istudy iincluded i67 ipatients, imostly iwomen i(9:1 iratio), iwith ian iaverage iage iof i35. iModerate idisease iactivity 

iwas iobserved iat i41.8%, ithe imedian iSDI iorgan idamage iscore iwas i1, iand ithe imedian iIFN-gamma ilevel iwas i31.16 ipg/mL. 

iThe imean iinterferon-gamma ilevels iexhibited ia iprogressive iincrease icorresponding ito ithe iseverity iof idisease iactivity. 

iSpecifically, ithe ilevels iwere i39.48 i±28.65 iduring iremission, i93.49±105.5 iwith imild idisease iactivity, i200.55±374 iin imoderate 

icases, iand i208.84±336 iin isevere icases. iIFN-gamma ishowed ino isignificant icorrelation iwith idisease iactivity i(SLEDAI) ior ithe 

iSLICC iDamage iIndex i(SDI), iwith ir ivalues iof i+0.055 i(p i= i0.659) iand i+0.083 i(p i= i0.506). 

Conclusion: iInterferon-gamma ilevels ido inot icorrelate iwith idisease iseverity ior iorgan idamage iin iSLE ipatients. 
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I. INTRODUCTION 

 

Systemic iLupus iErythematosus i(SLE) iis ia ichronic iautoimmune idisease icharacterized iby iinflammation iof iconnective 

itissue1. iSLE ican iaffect iall iorgans, iand iits iclinical ipresentation ivaries isignificantly iamong iindividuals i2. iThe ireported 

iincidence iand iprevalence iof iSLE iin ithe iAsia-Pacific iregion iranges ifrom i0.9 ito i3.1 iper i100,000 ipeople iannually iand i4.3 

ito i45.3 iper i100,000 ipeople i3-4. iIn iIndonesia, iseveral ihospitals ihave idocumented ian iincreasing itrend iin iSLE icases, irising 

ifrom i17.9-27.2% iin i2015 ito i30.3-58% iin i2017 i5. iThis iincrease iin iincidence iis iassociated iwith ithe iprogression iof iSLE 

idisease iactivity. i 

The iprimary igoal iin imanaging iSystemic iLupus iErythematosus i(SLE) iis ito iachieve ilow idisease iactivity ithrough 

ieffective itreatment i6,7. iAs ioutlined iby ithe iEuropean iLeague iAgainst iRheumatism i(EULAR) iand ithe iAmerican iCollege iof 

iRheumatology i(ACR), ithe imain iobjectives iinclude iattaining icomplete iremission, imaintaining ilow idisease iactivity, iand 

iachieving ipartial ior icomplete irenal iremission. iApproximately i20-30% iof iindividuals iwith iSLE iexperience ia ipersistently 

iactive idisease. iAddressing ithe iprevention iof ichronic idamage, iespecially iin ithe iearly istages iof ithe idisease, iremains ian iunmet 

ineed iin iSLE ipatient imanagement. iHence, iall iSLE ipatients imust iundergo iregular ifollow-up iassessments ito imonitor idisease 

iactivity. iThe iSLE iDisease iActivity iIndex i(SLEDAI) iis ithe imost iwidely iused itool ifor imeasuring iSLE idisease iactivity i8. 

iFurthermore, iit iis iessential ito iassess ithe idegree iof ichronic iorgan idamage ithat ihas iaccrued isince ithe idisease idiagnosis 

iutilizing ithe iSLICC idamage iindex. i 

Genetic ifactors iare ilinked ito ia ihigher irisk iand iseverity iof iSLE. iThe ihistocompatibility iregion iof ileukocyte iantigen 

i(HLA) iincreases ithe irisk iof isystemic ilupus ierythematosus i(SLE) iand iother iautoimmune idisorders i2,3. iAdditionally, imutations 
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iin ithe iinterferon iregulatory ifactor i5 i(IRF5) igene ihave ialso ibeen ilinked ito ia iheightened irisk iof ideveloping iSLE. iOver i50% 

iof ipatients iexhibiting ivarious iIFN-inducible igenes i(IFIGs) idemonstrate ian iassociation iwith iincreased iseverity iand iactivity iof 

ithe idisease i9. i iIFN-gamma i(IFN-γ) ilevels iare ilinked ito iarthritis, inephritis, iand ianti-Ro60 iantibodies. iExcess iIFN-γ ican 

icause ichronic iinflammation, ileading ito iorgan idamage iin iSLE ipatients. iStudies ihave iidentified ithat iactivated iIFN-γ ipathways 

iare iassociated iwith iincreased idisease iactivity iin ipatients iwith iSLE i10-15. iAdditionally, ipolymorphisms iin ithe iIFN-γ igene 

ihave ibeen ilinked ito ia ihigher isusceptibility ito ideveloping iSLE. iHowever, ia idirect icorrelation ibetween ielevated iIFN-γ ilevels 

iand ithe iseverity iof idisease iactivity ior iorgan idamage iin iSLE ipatients ihas inot ibeen iestablished 

 

 

II. METHODS 

 

The istudy iinvolves ia isystemic ilupus ierythematosus ipatient iat iH. iAdam iMalik iHospital iMedan, iwho iconsented ito 

iparticipate ifrom iNovember i2023 ito iMay i2024. iThis istudy iemploys ia icross-sectional idesign, iconsidering ia iminimum isample 

isize iof i36 iparticipants iwho imeet ithe ifollowing iinclusion iand iexclusion icriteria: iindividuals iover ithe iage iof i18, idiagnosed 

iwith iSLE iaccording ito ithe iEULAR/ACR i2018 idiagnostic icriteria ifor ia iduration iof iat ileast i6 imonths, icurrently ireceiving 

ian iappropriate itherapy iregimen, iwilling ito iundergo iinterferon igamma itesting, iand icapable iof icooperating iin iassessing idisease 

iprogression iusing ithe iSLEDAI iscore iand iSLICC idamage iindex. iSLE ipatients iwith isecondary iinfections, icancer, iestrogen 

itherapy, iand iother iautoimmune idiseases iwere iexcluded ifrom ithis istudy. i 

Patient idata, icomplaints, iand iclinical imanifestations iwere iassessed iusing ithe iSystemic iLupus iErythematosus iDisease 

iActivity iIndex i(SLEDAI) iand ithe iSLICC iDamage iIndex i(SDI). iSLE iseverity iis icategorized ias imild i(SLEDAI i<6), imoderate 

i(SLEDAI i6-12), iand isevere i(SLEDAI i≥12). iThe iSDI itracks ipermanent idamage iin i12 iorgan isystems: ieye i(0-2), 

ineuropsychiatry i(0-6), ikidney i(0-3), ilung i(0-5), icardiovascular i(0-6), iperipheral iblood ivessels i(0-5), igastrointestinal itract i(0-

6), imusculoskeletal i(0-7), iskin i(0-3), iendocrine i(diabetes) i(0-1), igonads i(0-1), iand imalignancy i(0-2). iDamage ican ionly iremain 

istable ior iincrease, iwith ia itheoretical imaximum iof i47 ipoints. iInterferon-gamma ilevels iwere imeasured iusing ihuman iIFN 

igamma iELISA ikits iwith i1 imL iblood isamples ifrom ithe iresearch isubjects. i 

Categorical idata iis ishown ias ifrequency iand ipercentage idistributions. iNumerical idata ifollows inormality itest iresults: 

iparametric idata ias imeans iand istandard ideviations iand inon-parametric idata ias imedians i(min-max ivalues). iFor iparametric 

idata icorrelation, iuse iPearson's itest; ifor inon-parametric, iuse iSpearman's itest iwith iSPSS iversion i20. iCorrelation ilinearity i(r) 

iand idirection i(positive/negative) iare inoted, iwith istatistical isignificance iat ip<0.05 i 

III. RESULTS 

 

The istudy iincluded i67 ipatients, imostly iwomen i(9:1 iratio), iwith ian iaverage iage iof i35. iTable i1 ishows ithe idemographic 

icharacteristics iof ithe isubjects. iMost iwere ifemale i(63 ipeople, i94%). iThe iaverage iage iwas i35.3 iyears, iranging ifrom i18 ito 

i59 iyears. iThe imedian iSDI iscore ifor iorgan idamage iwas i1.00 i(0.00-5.00). iThe imedian idiagnosis itime iwas i35 imonths i(6-

183 imonths). iThe imedian iIFN-Gamma ivalue iwas i31.16 i(range: i0.92-1874.85). 

Table i1. iBaseline icharacteristics iof isubjects 

Parameters n i(%) 

Gender  

Male 4 i(6,0) 

Female 63 i(94,0) 

Age, iyear  

Mean i(SD) 35,3 i(9,78) 

Degree iof idisease iactivity i(SLEDAI)  

Median i(Min-Max) 6 i(0 i– i16) 

Remission 3 i(4,5) 

Mild 25 i(37,3) 

Moderate 28 i(41,8) 
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Severe 11 i(16,4) 

Degree iof idamaged iorgan i(SDI)  

Median i(Min-Max) 1 i(0 i– i5) 

Long iDiagnosed, imonth  

Mean i(SD) 47,06 i(41,23) 

IFN-Gamma  

Median i(Min i– iMax) 31,16 i(0,92 i– i1874,85) 

Treatment  

HCQ 1 i(1,5) 

HCQ iand isteroid 4 i(6) 

Imunosupresan iand isteroid 19 i(28,4) 

HCQ, iimunosupresan iand isteroid 34 i(50,7) 

HCQ iand iimunosupresan 8 i(11,9) 

Imunosupresant 1 i(1,5) 

Total 67 i(100,0) 

Note: in(%): isample isize iin ipercentage. 

Organ idamage iand icomorbidities iin ithe istudy isubjects iwith iSLE iare ishown iin iTable i2. iThe ikidneys iwere iaffected iin i26 

iindividuals i(38.8%), ifollowed iby ithe ieyes iand ineuropsychiatric isystems iin i11 iindividuals i(16.4%), iand ithe ilungs iin i7 

iindividuals i(10.4%). iViolence iand idiabetes imellitus iwere ipresent iin i2 iindividuals ieach i(3%). 

Table i2. iDomain iAnalysis iof iOrgan iDamage iand iComorbidities iin iSLE iPatients 

Organ idamage iand icomorbidities n i(%) 

Kidney  

Yes 26 i(38,8) 

None 41 i(61,2) 

Lung  

Yes 7 i(10,4) 

None 60 i(89,6) 

Musculoskeletal  

Yes 5 i(7,5) 

None 62 i(92,5) 

Eye  

Yes 11 i(16,4) 

None 56 i(83,6) 

Cardiovascular  

Yes 6 i(9,0) 

None 61 i(91,0) 

Neuropsychiatry  

Yes 11 i(16,4) 

None 56 i(83,6) 

Gonad  
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Yes 2 i(3,0) 

None 65 i(97,0) 

Skin  

Yes 3 i(4,5) 

None 64 i(95,5) 

Vascular  

Yes 3 i(4,5) 

None 64 i(95,5) 

Malignancy  

Yes 2 i(3,0) 

None 65 i(97,0) 

Diabetes imellitus  

Yes 2 i(3,0) 

None 65 i(97,0) 

 

Table i3 ipresents ithe imean iInterferon-gamma ilevels iby idisease iactivity idegree. iIn iremission, ithe ilevel iaveraged i39.48 i(SD 

i28.65). iFor imild icases, iit iwas i93.49 i(SD i105.50). iModerate icases iaveraged i200.55 i(SD i374.98), iand isevere icases iaveraged 

i208.84 i(SD i336.99). 

Table i3. iAverage iIFN-gamma ilevels ibased ion ithe idegree iof iSLE idisease iactivity 

Degree iof iDisease iActivity Interferon-gamma ilevels 

Mean i(SD) 

Remission 39.48 i(28.65) 

Mild 93.49 i(105.50) 

Moderate 200.55 i(374.98) 

Severe 208.84(336.99) 

Note: iSD i= istandard iof ideviation 

Table i4 ishows ithe icorrelation ibetween iIFN-Gamma iand iSystemic iLupus iErythematosus i(SLE) iactivity. iThe iSpearman 

icorrelation itest ifound ino isignificant irelationship i(p-value i> i0.05) ibetween iIFN-Gamma, iorgan idamage, iand iSLE iactivity 

ilevel iin ithe i67 iparticipants. iThe ipositive icorrelation iwas ivery iweak i(r i< i0.199). 

Table i4. i iIFN-gamma icorrelation ito iSLEDAI iand iSDI 

 Degree iof iDisease 

iActivity i(SLEDAI) 

Degree iof iSLICC 

iDamage iIndex i(SDI) 

IFN iGamma r i=+0,055 

p= i0,659 

n=67 

r i=+0,083 

p= i0,506 

n=67 

Note: i*significant iat ip<0.05, iSD i= istandard iof ideviation; ir=coefficient icorrelation, in=sample isize. 
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IV. DISCUSSION 

 

In ithis istudy, i63 iout iof i67 isubjects i(94%) iwere ifemale, iwith ian iaverage iage iof i35. iThis ifinding iis iconsistent iwith 

iprevious iresearch, iwhich iindicated ithat ipatients iwith isystemic ilupus ierythematosus i(SLE) iare ipredominantly iwomen, 

iaveraging i34 iyears iof iage i16. iThe imedian iinterferon-gamma ilevel iobserved iin ithis istudy iwas i31.16 ipg/ml. iSpecifically, ithe 

ilevels iwere icategorized ias ifollows: i39.48 ipg/ml ifor iremission, i93.49 ipg/ml ifor ilight iactivity, i200.55 ipg/ml ifor imoderate 

iactivity, iand i208.84 ipg/ml ifor isevere iactivity. i 

SLE ipatients ihad ian iaverage idisease iduration iof i47.06 imonths iin ithis istudy. iSaeed iMohammadi iet ial. i(2017) iidentified ia 

ipositive icorrelation ibetween iSLE idisease iactivity, ias imeasured iby iSLEDAI, iand iinterferon-gamma ilevels, iwith ihigher ilevels 

iobserved iin inew-onset ipatients.? iResearch ihas iexamined ithe irole iof iIFN-γ iin iSLE, iindicating ithat ihigher ilevels iof ithese 

icytokines imay ibe ilinked iwith igreater idisease iactivity. iIncreased ilevels iof iIFN-γ ihave ibeen idocumented iin ipatients iwith 

iactive iSystemic iLupus iErythematosus i(SLE) icompared ito ithose iin iremission, iindicating iits ipotential iutility ias ia ibiomarker 

ifor idisease iactivity. iIFN-γ ican icontribute ito iSLE ipathogenesis iby ipromoting iTh1 icell idifferentiation, iwhich iincreases ipro-

inflammatory icytokines iand iautoantibodies. iThis iamplifies iinflammation, ileading ito itissue idamage itypical iof iSLE i16-18. 

Furthermore, iIFN-γ ihas ibeen iimplicated iin imacrophage iactivation iand iantigen ipresentation ipromotion, iwhich iare iimportant 

iin imaintaining ian iautoimmune iresponse iin iSLE. iThe iconstant iactivation iof ithese iimmune icells ican ilead ito ichronic 

iinflammation iand iworsen ithe idisease iprocess. iInterestingly, iIFN-γ ialso iaffects ithe ifunction iof iB icells, iwhich iare iresponsible 

ifor iproducing iautoantibodies iin iSLE. iBy iincreasing ithe iactivation iand idifferentiation iof iB icells, iIFN-γ ifurther icontributes 

ito ithe iproduction iof ipathogenic iautoantibodies ithat iattack ithe ibody's iown itissues i16. 

 

This istudy ifound ino isignificant irelationship ibetween iinterferon-gamma ilevels iand ithe idegree iof iSLE idisease iactivity 

i(p i= i0.659). iThe irelationship ibetween iIFN-γ iand iSLE iis inot ientirely iclear. iSome istudies idid inot ireport isignificant 

icorrelations, isuggesting ithat iother ifactors, isuch ias igenetic ipolymorphism, isteroid itherapy iand iimmunosuppressants, iand 

idisease iduration, imay imodulate ithe iimpact iof iIFN-γ ion idisease iactivity i16,17, i19. iSaeed iMohammadi iet ial. istated ithat ithere 

iare ihigher ilevels iof iinterferon-gamma iin ithe inew ionset iof iSLE ipatients. iManman iLiu iet ial inoted ithat ithe ilevel iof 

iInterferon itype iI iactivity iaffects ithe ilevel iof iInterferon-gamma iand idisease iactivity. iCompared ito ipatients iwith ilow itype iI 

iIFN iscores, ipatients iwith ihigh itype iI iIFN iscores ishowed iimproved itype iII iIFN iand iSLEDAI iscores. 

 

Using icorticosteroids iand/or iimmunosuppressants ialso iaffects iinterferon-gamma ilevels iin iSLE ipatients. iIn ithis istudy, 

ithe itreatment iwas ipredominantly icombined iwith iHCQ, iimmunosuppressants, iand icorticosteroids iin i34 ipatients i(50.7%). 

iVictor iMoreno iet ial istated ithat icorticosteroids iand icombining icorticosteroids iand iimmunosuppressants ihad ia inegative iand 

isignificant icorrelation iwith iinterferon-gamma ilevels. i iManman iLiu iet ial icorticosteroid itherapy idose ialso iaffects iinterferon-

gamma ilevels. iIn ithe istudy, ithe isubjects iwere idivided iinto itwo igroups ibased ion ithe idose iof iprednisone: ithe ilow-dose igroup 

i(≤ i10 img/day) iand ithe imedium ito ihigh-dose igroup i(>10 img/day). iBoth igroups itended ito ihave ilower iIFNG iexpression 

ilevels ithan istarting-out ipatients. iThe imoderate ito ihigh idose igroup ishowed ilower iIFN-II iscores ithan inew-onset ipatients i19. 

 

The iSignal iTransducer iActivator iof iTranscription i4 i(STAT4) iis icrucial iin iSLE idisease iactivity. iSTAT4 iactivates 

igene itranscription ifor iTH1 iand iTh17 ilymphocytes, imainly iproducing iIFN igamma iand iIL-17A. iGuerrero iet ial. i(2023) ifound 

ithat ithe iTT igenotype iof ithe iSTAT4 igene irs7574865 iboosts igamma iIFN ilevels imore ithan iGG ior iGT igenotypes, iindicating 

ia ihigher irisk ifor iincreased iIFN i19. iSDI iassesses icumulative iorgan idamage iin iSLE ipatients, ifocusing ion iirreversible idamage 

ipresent ifor iat ileast isix imonths, iregardless iof icause. iDamage imay iresult ifrom ithe idisease, icomplications, ior itreatment iside 

ieffects. iThe iindex iincludes i41 iitems iacross i12 iorgan isystems: ieye, ineuropsychiatry, ikidney, ipulmonary, icardiovascular, 

iperipheral iblood ivessels, igastrointestinal, imusculoskeletal, iskin, iendocrine isystems, imalignancies, iand iother itypes iof idamage 

i20-21. i 

This istudy ifound ino isignificant irelationship ibetween iInterferon-gamma ilevels iand iorgan idamage iassessed iby iSDI i(p i= 

i0.506). iKidney idamage iwas imost icommon i(38.8%), ifollowed iby ieye i(16.4%) iand ineuropsychiatric i(10.4%) idamage. iFew 

istudies ihave iexplored ithe icorrelation ibetween iInterferon-gamma ilevels iand iorgan idamage. iHowever, iOke iet ial. i(2019) 

iindicated ithat ihigh iIFN-γ iand itype iI iIFN iactivity iwere ilinked ito isevere iSLE iwith inephritis iand iarthritis, iwhile iincreased 

iIFN-α iwas iassociated iwith iactive imucocutaneous iinflammation iand imilder icardiovascular isymptoms22. i 

A istudy iconducted iby iVictor iMoreno iet ial. i(2022) ifound ithat iinterferon igamma iis isignificantly iassociated iwith ianti-

dsDNA ipositivity i(p i= i0.007)19. iThe iunrelated iresults iin ithis istudy icould ibe iascribed ito ithe iduration iof iSLE idisease, iwhich 

ihas ian iaverage ilength iof i46 imonths. iThis ifinding ialigns iwith iresearch iby iGhazali iet ial. i(2018) iin iMalaysia, iindicating ithat 

ithe iSDI iscore isignificantly icorrelates iwith ilonger idisease iduration, iwith ian iaverage ilength iof i6.57 iyears i21. iIFN-γ iis 

iconsidered ia ipotential itarget ifor itherapeutic iinterventions iin iSLE. iTargeting iIFN-γ ior iits idownstream isignaling ipathway imay 

ihelp ireduce iinflammation iand iprevent iorgan idamage iin iSLE ipatients. iClinical itrials iare icurrently iinvestigating ithe iefficacy 

iof iIFN-γ iinhibitors iin idecreasing idisease iactivity iand ipreventing iorgan idamage iin iSLE i5. 

This istudy ihas iseveral ilimitations. iIt idoes inot iconsider ifactors ithat imight iinfluence iinterferon-gamma ilevels, isuch ias 

itreatment iduration, ionset iof idiagnosed iSLE, inutritional istatus, iand ifamily ihistory iof iautoimmunity. iFurther istudies ishould 

iexamine ifactors iinfluencing iinterferon-gamma ilevels iand idisease iactivity, isuch ias igene ipolymorphisms iencoding iinterferon-

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 15, Issue 3, March 2025              268 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

10.29322/IJSRP.15.03.2025.p15927     www.ijsrp.org 

gamma, itreatment iregimen ieffects, ior iinterferon itype iI iactivity. iUnlike ithe icurrent istudy, ifuture iresearch ishould iensure ian 

ieven isample idistribution iacross igroups, iin iwhich ithe iHCQ iand iimmunosuppressant igroups ieach ihave ionly ione isample 

V. CONCLUSION 

Interferon-gamma ilevels ido inot icorrelate iwith idisease iseverity iSLEDAI ior iorgan idamage iSLICC iDamage iIndex iin iSLE 

ipatients 
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