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Abstract

Background

Cardiovasculardisease(CVD)isthemaincauseofdeathinsystemiclupus

erythematosus(SLE)andlupusnephritis(LN)patients.Thisstudyaimedto

evaluatetheprevalenceofmyocardialinjuryamongSLEpatientswithout

nephritisandLN patients,determinewhetherserum high-sensitivitycardiac

troponinT(HS-cTnT)andcreatinephosphokinase-MB(CKMB)mighthelpto

identifyLN patientsatriskforCVD andidentifyLN asariskfactorfor

myocardialinjury.

Methods:

Thisstudywasconductedon50patients(30LNpatientsand20SLEpatients

withoutnephritis).TheSLEdiseaseactivityindex(SLEDAI)andSystemic

Lupus InternationalCollaborating Clinics Damage Index (SLICC/DI)were

assessed.Laboratoryinvestigations,cardiacenzymes(Hs-TnTandCKMB),

andtransthoracicechocardiographywereperformed.

Results:

OurresultsdemonstratedahigherprevalenceofCVDinLNpatients.28LN

(93.3%)versus10SLE(50%)patientshaddetectablehighsensitivitytroponin

(Hs-TnT)withamean(29.77±18.22ng/L)versus(7.2±6.21ng/L)respectively,

themeanvalueofcreatinephosphokinase-MB(CKMB)washigherinLNthan

SLEpatients(23.9±18.6ug/Lversus14.8±9.4ug/Lrespectively).Multilinear
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regression analysis forHs-TnT revealed thatlow estimated glomerular

filtrationrate,highurinaryalbumintocreatinineratio(UACR),low ejection

fraction(EF),differentECHOdiameterswerethemoststatisticallysignificant

predictors oftroponin elevation with a p-value <0.05.the strongestrenal

predictorsofCKMBweree-GFRandproteinuriawithap-value<0.05.

Conclusion:

CardiovasculardiseaseismoreinLN patientsthanSLEpatients.Hs-TnT

levelsisasignatureofsubclinicalcardiacdiseasethatcouldbeusedto

identify at-risk individuals.CKMB and echocardiography lack adequate

sensitivityforthediagnosisofmyocardialinjuryinpatientswithLN.

Keywords:LN,SLE,Hs-TnT,CKMB,myocardialinjury

INTRODUCTION:

Systemiclupuserythematosusisanautoimmunediseasethatcaninvolve

any structure of the body and exhibits a large spectrum of clinical

manifestationsincludingcutaneous,joint,renal,hematological,andcentral

nervous system disease. The renal disease represents a frequent

manifestationofSLEaswellasanimportantoutcomepredictorinthese

patients.[1]

CardiovasculardiseaseisrecognizedastheleadingcauseofdeathinSLE

patientswithandwithoutnephritis.Althoughtraditionalcardiovascularrisk

factorscontributetoearly-onsetatherosclerosisinSLE,thephenomenonis

notfullyexplainedbyahigherfrequencyofsmokinghabits,hypertension,or

dyslipidemiainthispopulationbutmaybeduetochronicinflammatorystate.

[2]

Aclosepathophysiologicrelationshipbetweenthekidneyandtheheartiswell

known (cardio-renalsyndrome).Cardio-renalsyndrome encompasses a

spectrum ofdisordersinvolvingboththeheartandkidneysinwhichacuteor
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chronicdysfunctionin1organmayinduceacuteorchronicdysfunctioninthe

otherorgan.Itrepresentstheconfluenceofheart-kidneyinteractionsacross

severalinterfaces.Theoverlapofcardiovascularandkidneydiseaseextends

acrossseveralinterfaces.Theseincludethehemodynamicinteractionsofthe

heartandkidney,theimpactofatheroscleroticdiseaseacrossbothorgan

systems,neurohormonalactivation,cytokines,thebiochemicalperturbations

across the anemia–inflammation–bone mineralaxis in chronic kidney

disease(CKD),andstructuralchangesintheheartuniquetokidneydisease

progression.Severalnon-hemodynamicpathwaysthatexacerbatecardiacor

kidneyinjuryareoperativeinCRS,centraltowhichistheactivationofthe

sympathetic nervous system,chronic inflammation,imbalance in the

proportionofreactiveoxygenspecies/nitricoxideproduction,andpersistent

reninangiotensinaldosteronesystem (RAAS)activation.Circulatinglevelsof

tumornecrosisfactor-α(TNF-α),IL-1(interleukin-1),andIL-6(interleukin-6),

whichareelevatedinexperimentalmodelsofacutekidneyinjury(AKI),have

directcardiodepressanteffectssuchasareductioninleftventricularejection

fraction(LVEF).Uremiccardiomyopathy(type4CRS)ischaracterizedbythe

significantburdenofLV hypertrophyonwhichFGF-23(fibroblastgrowth

factor-23)hasrecentlybeenshowntohaveanindependentcausaleffect.[3]

PredictionmodelssuchastheFramingham equationbasedontraditional

cardiovascularriskfactorsarelessaccurateatidentifyingcardiovascular

risks in SLE patients as compared to the generalpopulation.Thus,

identificationofbiologicalmarkersabletobetterstratifycardiovascularrisks

inSLEpatientsisneeded.[2]

Hs-TnTisestablishedasadiagnosticandprognosticmarkerformyocardial

injury.Elevatedlevelsareassociatedwithahigherriskofdeath.[3]

Aim ofthestudy

WastodeterminewhetherLNisariskfactorformyocardialinjury,whetherHs

-TnT andCKMB hadaruleinearlydetectionofmyocardialinjuryinLN

patientsandtodetermineiftheprevalenceofmyocardialinjuryishigherinLN

thanSLEpatients.
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Patientsandmethods:

Thisprospectivestudywascarriedoutatthenephrologyunit,internal

medicinedepartment,BenhaUniversityHospitalson50patientsdividedinto2

groups(30patientswithLN,and20patientswithSLE).Afterapprovalofthe

ethicscommitteeofBenhaUniversityHospital,thepatientswereinformed

aboutthenatureofthestudy,andawrittenconsentwasobtainedfrom each

patient.PatientswhofulfilledfourormoreofSystemicLupusInternational

CollaboratingClinics(SLICC)criteriaandasymptomaticforcardiovascular

disease(CVD)wereincludedinthisstudy.Exclusioncriteriaincludedpatients

withotherpreexistingdiseaseprecipitatingcardiacproblems(e.gDiabetes

mellitus(DM)diagnosedbeforetheonsetoflupusandpatientswithcollagen

vasculardiseasesotherthanSLE).Baselinecharacteristicsofallpatients

werecollectedusingself-reportedstandardizedquestionnairesthatincluded

demographics,medicalhistory,andmedicationuse.Fullphysicalexamination

was done.The cardiovascularrisk was calculated using the modified

Framingham score,whichassessestheriskforcardiovasculareventthata

personmaysufferfrom overthenext10years,takingtheage,gender,levels

oftotalcholesterolandHDL-c,cigarettesmoking,presenceorabsenceofDM,

levelsofsystolicbloodpressureandtheuseofantihypertensivedrugsas

variables.Consideringaslow riskvalues<10%,moderate10–19% andhigh

≥20% [4].Renalbiopsywasdoneforalllupusnephritispatients.Forall

patients,the following investigations were evaluated:electrocardiogram

(ECG), transthoracic echocardiography (ECHO), pelvi-abdominal

ultrasonography,erythrocytesedimentationrate(ESR)(Estimationwasdone

bythewestergenmethodrecordedinmm/hr.Thereadingofthefirsthour

wastaken[5],C-reactiveprotein(CRP)(byLatexagglutinationtest),complete

bloodcount(CBC),completeurineanalysis,urinaryalbumintocreatinineratio

(UACR),serum creatinine,serum albumin,serum sodium,serum potassium,

fastingbloodglucose,postprandialbloodglucose,lipidprofile,antinuclear

antibody(ANA)(byimmunoflourescencetechnique[6],anti-doublestranded

DNA (anti-ds DNA)antibodies (by indirectfluoresecentantibody test.),
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antiphospholipidantibodies,complement3(C3)andcomplement4(C4)(by

EnzymeLinkedImmunoSorbentAssay(ELISA).[7]

Hs-TnTmeasurementswereperformedontheCobase602Immunomodule

analyzer (Roche Diagnostics GmbH, SandhoferStrasse 116, D-68305

Mannheim)usingtheHs-TnT Elecsys®2018immunoassay.Thisassayis

basedonasandwichprinciple;withelectrochemiluminescentrevelation.The

totaldurationoftheassayis9minutes.50μLofthesampleisincubatedwith

an anti-cTnT monoclonalantibody labeled with ruthenium complex and

streptavidin-coatedmicroparticlesandwithabiotinylatedmonoclonalanti-

cTnTantibody.Accordingtothemanufacturer,themeasurementrangeofthe

assayis3to10,000ng/L.The99thpercentilevalueis14ng/L,andthe10%

coefficientofvariation(CV)valueis13ng/L(datafrom themanufacturer).

CKMB measurements were performed on Biosystem BTS.350 analyzer

(Biosystem.Barcelona,España)usingReactivosGPL.Thisassayisbasedon

anantibodytotheantiCK-M inhibitscompletelyCK-MM andsubunit(M)of

theCK-MB.Theactivityofthenon-inhibitedCK-Bsubunitisthenassayedby

thefollowingseriesofreactions:Phosphocreatine+ADP Creatine+

ATP

ATP+Glucose ADP+Glucose-6-phosphate

G6P+NADP 6-Phosphogluconate+NADPH+H

TherateofNADPHformation,measuredphotometrically,isproportionalto

thecatalyticconcentrationofCK-B presentinthesample.Thereference

rangewas<25ug/L.

Wepredefined3categoriesofhs-TnTconcentrations.Thelowestcategory

consisted of those participants with concentrations below 3 ng/L:

undetectablehs-TnT),andtheremainingdistributionofmeasurablehs-TnT

weredividedinto2categories[{thosewithconcentrationsbetween(3-13.9

ng/L):minimallyelevatedtroponin}and{thosewithconcentrations(≥14ng/L):
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significantlyelevatedtroponin}].

Also,CKMBinLNpatientswascategorizedinto2groups:highCKMBgroup

withlevel≥25ug/LandlowCKMBgroupwithlevel<25ug/L).

Theclinicaldatawererecordedonareportform.Thesedataweretabulated

and analyzed using thecomputerprogram SPSS (Statisticalpackagefor

socialscience)version20toobtain:meanandstandarddeviation

Datawerecomparedusingstudent'st-testforcomparingthemeanoftwo

groupswithparametricquantitativedataandchi-squaretest(X2-value)and

Fisherexacttest(FET)forcategoricalvariables.Comparisonsamongmore

than 2 groups were made using one-wayfactorialANOVA (analysis of

variance).ROCcurvewasusedtoshow inagraphicalwaytheconnection

/trade–offbetweenclinicalsensitivityandspecificityforeverypossiblecut-

offforatest.Toexplaintherelationshipbetweenonecontinuousdependent

variableandtwo ormoreindependentvariables,weused multiplelinear

regressionanalysis(aform oflinearregressionanalysisusedasapredictive

analysis).AP-value<0.05wasconsideredstatisticallysignificant,while>0.05

wasconsideredstatisticallyinsignificant.A P-value<0.01wasconsidered

highlysignificantinallanalyses.

RESULTS:

ThisprospectivestudyincludedtwentySLEpatientsandthirtypatientswith

biopsy-provenLNwhofulfilledtheSLICCcriteriaforSLEwereselectedforthis

studywithameanage(35.3±7.98yearsversus32±9.51yearsforLNand

SLE respectively)and (88%)werefemales.Ourresultsdemonstrated no

significantdifferencebetweenLN andSLEasregardtraditionalandSLE

related risk factors (SLE duration,disease activity index (SLEDAI-2K),

antiphospholipid antibody (APL ab)and steroid dose and duration},so

apparently,both groups in ourstudywere atlow to moderate risk for



Originalarticle

Myocardialinjuryinlupuserythematosus

2020JournalofTheEgyptianSocietyofNephrologyandTransplantation|PublishedbyWoltersKluwer-Medknow ©
DOI:10.4103/jesnt.jesnt_38_19

developing CVD according to the classic cardiovascular risk factors

{Framingham score{amean(9.3±4.16)versus(6.6±2.6)inLN andSLE

respectivelywitha(p-value0.12)}(Table1,fig1).

Twenty-eight LN patients (93.3%) versus 10 SLE patients (50%) had

detectableHs-TnTwithamean(29.77±18.22)ng/Lversus(7.2±6.21)ng/L

forLNandSLErespectively.ThemeanCKMBwas(23.9±18.6ug/Land14.8±

9.4ug/LinLNandSLEpatientsrespectively).

TwentyfourLNpatients(80%)versus7SLEpatients(35%)hadpositiveECHO

andECGfindingssothishighercardiovascularinjuryinLNpatientscanbe

explainedmainlybyrenalfactors(Table1,fig.2,3).

OurstudyrevealedthatthecutoffvalueofHs-TnTwas3ng/L.Thesensitivity

andspecificityofHs-TnTinLNpatientsindetectingmyocardialinjurywere

85.7and100%respectively.OurstudyrevealedthatthecutoffvalueofCKMB

was25 ug/L.The sensitivityand specificityofCKMB in LN patientsin

detectingmyocardialinjurywere33.3%and100%respectively.

Factorsindependentlyassociatedwithelevatedhs-TnT(≥3ng/L)andhigh

CKMB(≥25ug/L)inLNpatientswereolderage,greaterBMI,abnormalblood

pressure,abnormallipidprofile,higherFramingham riskscore,longerSLE

duration,SLEDAI-2K,higherantidsDNAtiterandprevalence,higherAPLab

prevalence,higherESR,higherCRP,lowerC3,C4,lowere-GFRandhigher

UACR(Table2,3,fig6,7and8).

Besidesthesewell-knownriskfactorsforCVDinLN,detectablehs-TnTwas

alsoassociatedwithahigherprevalenceandabnormalleftventricularend

diastolicdiameter(LVEDD),leftventricularendsystolicdiameter(LVESD),left

ventricularposteriorwalldimensions(LVPWD),leftatrialdiameter(LAD),

interventricularseptum thicknessindiastole(IVSD),ejectionfraction(EF),left

ventricularhypertrophy(LVH)andhighergradesofdiastolicdysfunction(DD)

withap-value<0.05butnostatisticallysignificantdifferencebetweengroups

as regard right ventricular hypertrophy (RVH), regional wall motion

abnormality(RWMA)andelectrocardiographicchangessuggestingischemia.

(fig4,5)
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Ourstudyrevealedthat28LNpatients(93.3%)haddetectablehs-TnT≥3ng/l

{twelvepatients(40%)intheminimallydetectablegroupwithamean(12.34±

1.14)ng/Land16patients(53.3%)inthesignificantlydetectablegroupwitha

mean(45.18±8.27)ng/L}.Noneintheundetectablegroup,66.7% ofthe

minimallydetectablegroupandallpatientsinthesignificantlydetectable

groupwerefoundtohavepositiveECHOfindingswithap-value<0.01.

Wefound8LN patients(26.7%)hadhighCKMB(≥25ug).Allofthem had

positiveECHOfindings.22LN patients(73.3%)hadnormalCKMB(<25ug)

with16patients(72.7%)ofthem hadpositiveECHOfindings.(fig9,10)

WefoundastatisticallysignificanthighermeanCKMBlevelinthehighCKMB

group(50.1±15.8ug/Lversus14.4±6.4ug/LforthehighandnormalCKMB

groupsrespectivelywitha(p-value<0.001)).

TofurthercharacterizethelinkbetweenHS-cTnTandmyocardialinjuryinLN

patients,multilinearregressionanalysiswasdoneandrevealedastatistically

significantpositivecorrelationbetweentheserum levelsoftroponinandeach

ofLVH,LVDD,LVEDD,LVESDandurinaryACR(p<0.05).Ahighlysignificant

inversecorrelationexistedbetweentroponinlevelande-GFR andEF(p<

0.001)(Table4)

TofurthercharacterizethelinkbetweenCKMBandmyocardialinjuryinLN

patients,multilinearregression analysiswasdone and revealed a highly

statisticallysignificantinversecorrelationbetweenCKMBandeGFRandEF

(P-value<0.001).Wefoundahighlystatisticallysignificantpositivecorrelation

betweenCKMBandurinaryACR(Pvalue0.006)(table5).

Table 1:Comparison between LN and SLE groups as regards the

demographicandriskfactors

LNgroup(30) SLEgroup P-value
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(20)

Mean ±SD Mean ±SD

Age(y) 35.3 7.98 32.0 9.51 0.19

Gender N(%)

Male

Female

6

24

20.0

80.0

0

20

0.0

100

0.07

SmokingN(%) 6 20.0 0 0.0 0.07

SLEduration(y) 4.05 3.09 4.03 2.03 0.97

SLEDAI-2k 5.9 1.7 5.7 1.9 0.77

ESR1sthour
(mm/hr)

43 19.2 23.95 10.5 <0.001**

C3(mg/dl) 42.5 29.9 72.85 21.3 <0.001**

C4(mg/dl) 7.3 2.78 10.5 29 <0.001**

CRP(mg/L) 34.97 12.19 19.73 10.99 <0.001**

AntidsDNAtitre 106.0 73.1 80.0 85.9 0.21

APLAbN(%) 6 20.0 4 20.0 1.0

BMI(kg/m2) 25.47 3.76 23.83 2.63 0.098

FBG(mg/dl) 87.3 7.31 84.05 9.57 0.18

SBP(mm/hg) 139.2
7

21.39 128.6 14.88 0.059

DBP(mm/hg) 77.83 12.9 79.85 8.57 0.54

Cholesterol(mg/dl) 257.6 27.84 246.6 12.92 0.11

TG(mg/dl) 218.1 48.07 201.5
5

24.27 0.16

LDL(mg/dl) 148.0 35.55 144.9
5

15.96 0.72

HDL(mg/dl) 48.7 11.26 51.85 9.94 0.32

Framingham Risk
Score

9.3 4.16 6.6 2.61 0.12

e-GFR
(ml/min/1.73m2)

63.6 25.5 98.51 4.614 <0.001**

UrinaryACR(mg/g) 3600.
0

1369.8
7

19.8 6.97 <0.001**

Serum albumin 3.13 0.73 4.13 0.30 <0.001**
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SLE:Systemiclupuserythematosus,SLEDAI:SLEdiseaseactivityindex,CRP:C-reactive

protein,ESR:Erythrocytesedimentationrate,C3,C4:complement3,4,AntidsDNA:Antidouble

strandedDNA,APLab:antiphospholipidab,BMI:Bodymassindex,FBG:Fastingblood

glucose,SBP:Systolicbloodpressure,DBP:diastolicbloodpressure,TG:Triglyceride,LDL:

Low densitylipoprotein,HDL:highdensitylipoprotein,ACR:albumincreatinineratio,eGFR:

Estimatedglomerularfiltrationrate.

Figure1:comparisonofSLEandLNasregardtraditionalcardiovascularriskfactors

BMI:Bodymassindex,FBG:Fastingbloodglucose,SBP:Systolicbloodpressure,DBP:
diastolicbloodpressure,TG:Triglyceride,LDL:Low densitylipoprotein,HDL:highdensity
lipoprotein

gm/dl

Activeurinary
sediment(RBCS
casts)(n)%

9 30.0 0 0.0 0.007**
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Figure2:ComparisonbetweenLNandSLEgroupsasregardstheprevalence
ofmyocardialinjury

EF:ejectionfraction,LVEDD:Leftventricularenddiastolicdiameter,LVESD:Leftventricular

endsystolicdiameter,PWD:Posteriorwalldiameter,IVSD:Interventricularseptum diameter,

LAD:leftatrialdiameter

Fig3:prevalenceofmyocardialinjuryinSLEandLN

EF:ejectionfraction,LVEDD:Leftventricularenddiastolicdiameter,LVESD:Leftventricular
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endsystolicdiameter,PWD:Posteriorwalldiameter,IVSD:Interventricularseptum diameter,

LAD:Leftatrialdiameter,LVH:Leftventricularhypertrophy,RV:Rightventricle,RWMA:

Regionalwallmotionabnormality,ECG:Electrocardiogram,DD:diastolicdysfunction

Table2:ComparisonbetweenthethreeHs-TnTdetectiongroupsaccordingto

immunologicalcriteria.

LN
group
(30)

Undetecte
d(2)

Minimally
detected
(12)

Significantl
ydetected
(16)

Undetected
versus
minimally
detected
troponin(p
value)

Undetecte
dversus
significantl
ly
detectable
troponin(p
value)

Minimally
detectabl
eversus
significant
ly
detectabl
etroponin
(pvalue)

Mea
n

±S
D

Mea
n

±SD Mea
n

±SD

Age(y) 20.0 0.0 29.5 4.76 41.5
6

2.58 <0.001** <0.001** <0.001**

SLE
duratio
n(y)

0.5 0.0 1.8 0.8 6.2 2.71 Insignificant0.
68

<0.001** <0.001**

SLEDAI-
2k

2.5 0.7 4.6 0.6 7.3 0.6 <0.001** <0.001** <0.001**

ESR
(mm/h)

15.5 0.7
1

27.7 7.7 57.9 11.9 0.28
Insignificant

<0.001** <0.001**

CRP
(mg/L)

11.0 1.4
1

26.0
8

3.65 44.6
3

6.18 <0.001** <0.001** <0.001**

C3
(mg/dl)

115 7.0
7

57.5 23.0
1

22.2 4.4 <0.001** <0.001** <0.001**

C4
(mg/dl)

12.5 0.7
1

9.25 1.54 5.19 1.32 <0.05 <0.001** <0.001**

Anti-ds
DNA
titre

10.0 0.0 47.5 46.3 161.
9

38.1
6

0.47 <0.001** <0.001**

SLE:Systemiclupuserythematosus,SLEDAI:SLEdiseaseactivityindex,CRP:C-reactive

protein,ESR:Erythrocytesedimentationrate,C3,C4:complement3,4,AntidsDNA:Anti-
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doublestrandedDNA.

Table 3:Comparison between the three Hs-TnT groups according to

traditionalcardiovascularriskfactorsandrenalfactors:

LNgroup(30) Undetected
(2)

Minimally
detected(12)

Significantly
detected(16)

Undetecte
dversus
minimally
detected
troponin(p
value)

Undetecte
dversus
significant
ly
detectable
troponin(p
value)

Minimally
detectable
versus
significant
ly
detectable
troponin(p
value)

Mea
n

±SD Mean ±SD Mean ±SD

BMI(kg/m2) 18.0 0.0 22.8 2.7 28.2 0.7 <0.001** <0.001** <0.001**

FBG(mg/dl) 77.0 0.0 81.5 3.09 92.94 4.61 0.13 <0.001** <0.001**

SBP(mm/hg) 105.
0

0.0 122.3
3

14.58 156.25 5.92 0.09 <0.001** <0.001**

DBP(mm/hg) 50.0 0.0 71.25 9.97 86.25 5.92 <0.001** <0.001** <0.001**

Cholesterol
(mg/dl)

216.
0

0.0 234.5
8

11.73 280.06 14.31 0.17 <0.001** <0.001**

TG(mg/dl) 150.
0

0.0 181.9
2

15.7 253.75 35.57 0.32 <0.001** <0.001**

LDL(mg/d)l 100.
0

0.0 119.9
2

7.66 175.06 26.09 0.41 <0.001** <0.001**

HDL(mg/dl) 69.0 0.0 57.6 5.96 39.5 3.3 <0.001** <0.001** <0.001**

Framingham
riskscore

3.55 0.2 6.03 1.5 12.5 2.8 0.34 <0.001** <0.001**

eGFR
ml/min/1.73m2

99.3 0.0 84.96 14.96 43.0 10.51 0.30 <0.001** <0.001**

UrinaryACR
mg/g

1350
.0

212.
13

2491.
67

739.1
1

4712.5 496.49 <0.05* <0.001** <0.001**

Albumingm/dl 4.0 0.0 3.5 0.31 2.63 0.20 <0.05* <0.001** <0.001**
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BMI:Bodymassindex,FBG:Fastingbloodglucose,SBP:Systolicbloodpressure,DBP:

diastolicbloodpressure,TG:Triglyceride,LDL:Low densitylipoprotein,HDL:highdensity

lipoprotein,ACR:albumincreatinineratio,eGFR:Estimatedglomerularfiltrationrate.

Fig4:ComparisonbetweenthethreeHs-TnT detectiongroupsaccording

ECHOandECGfindings

.

EF:ejectionfraction,LVEDD:Leftventricularenddiastolicdiameter,LVESD:Leftventricular

endsystolicdiameter,PWD:Posteriorwalldiameter,IVSD:Interventricularseptum diameter,

LAD:Leftatrialdiameter

Fig5:Comparisonbetween thethreeHs-TnTdetectiongroupsaccording

ECHOandECGfindings
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LVH:Leftventricular hypertrophy,RV:Rightventricle,RWMA:Regionalwallmotion

abnormality,ECG:Electrocardiogram,DD:diastolicdysfunction

Table4:MultilinearregressionforHs-TnT

LNgroup(30) Beta T P-value

Age(y) 0.18 1.14 0.29

Anti-dsDNAtiter 0.25 1.42 0.19

SLEduration(Y) 0.27 2.35 0.05

SLEDAI-2k 0.18 1.11 0.29

ACEI/ARBS(%) 0.04 0.68 0.51

BMI(Kg/m2) 0.116 0.89 0.40

SBP(mmHg) 0.15 1.08 0.31

DBP(mmHg) 0.104 0.74 0.48

Serum Cholesterol(mg/dl) 0.18 1.11 0.29

Serum HDL(mg/dl) -0.17 0.79 0.45

Serum LDL(mg/dl) 0.58 1.34 0.21

Framingham (%) 0.08 0.75 0.46

CRP(mg/L) 0.044 0.91 0.39

CKMB(ug/L) 0.12 0.70 0.50
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LVH(%) 6.22 7.44 <0.001**

LVEDDCm 1.2 2.6 0.02*

EF(%) –0.62 –5.39 <0.001**

LVDD 0.746 3.1791 0.003**

LVESDcm 2.0 2.1 0.04*

PWDcm 0.11 0.79 0.45

RWMA(%) 0.18 1.11 0.29

LAD(cm) 0.17 1.12 0.28

eGFR(ml/min/1.73m2) -4.02 5.18 <0.001**

UrinaryAlbumincreatinine
ratio(UACR)mg/g

1.4 3.0 0.006**

Serum albumin(gm/dl) 0.18 1.11 0.29

BMI:Bodymassindex,SBP:Systolicbloodpressure,DBP:diastolicbloodpressure,LDL:Low

densitylipoprotein,HDL:high densitylipoprotein,ACR:albumin creatinineratio,eGFR:

Estimatedglomerularfiltrationrate,ACEI:Angiotensinconvertingenzymeinhibitor,ARBS:

Angiotensin2receptorblocker,CKMB:Creatinephosphokinase-MB,EF:ejectionfraction,

LVEDD:Leftventricularenddiastolicdiameter,LVESD:Leftventricularendsystolicdiameter,

PWD:Posteriorwalldiameter,LAD:Leftatrialdiameter,LVH:Leftventricularhypertrophy,

RWMA:Regionalwallmotionabnormality,LVDD:Leftventriculardiastolicdysfunction,SLE:

Systemiclupuserythematosus,SLEDAI:SLEdiseaseactivityindex,CRP:C-reactiveprotein,

AntidsDNA:Anti-doublestrandedDNA

Fig6:comparisonofthetwoCKMBgroupsaccordingtoimmunologicalriskfactors
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SLE:Systemiclupuserythematosus,SLEDAI:SLEdiseaseactivityindex,CRP:C-reactive

protein,AntidsDNA:AntidoublestrandedDNA,ESR:Erythrocytesedimentationrate,C3,C4:

complement3,4..

Fig7:comparisonbetweenhighCKMB andnormalCKMB groupsasregardtraditional

cardiovascularriskfactors

BMI:Bodymassindex,SBP:Systolicbloodpressure,DBP:diastolicbloodpressure,FBG:

fasting blood glucose,LDL:Low densitylipoprotein,HDL:high densitylipoprotein,TG:

Triglyceride,

Fig8:comparisonbetweenhighCKMBandnormalCKMBgroupsasregardrenalfactors

eGFR:Estimatedglomerularfiltrationrate.



Originalarticle

Myocardialinjuryinlupuserythematosus

2020JournalofTheEgyptianSocietyofNephrologyandTransplantation|PublishedbyWoltersKluwer-Medknow ©
DOI:10.4103/jesnt.jesnt_38_19

Fig9:Comparisonofthetwo CKMB groupsaccordingtocardiovascular

affection:

EF:ejectionfraction,LVEDD:Leftventricularenddiastolicdiameter,LVESD:Leftventricular

endsystolicdiameter,PWD:Posteriorwalldiameter,IVSD:Interventricularseptum diameter,

LAD:Leftatrialdiameter.

Fig10:ComparisonofthetwoCKMBgroupsaccordingtotheprevalenceof

cardiovascularaffection:
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LVH:Leftventricular hypertrophy,RV:Rightventricle,RWMA:Regionalwallmotion

abnormality,ECG:Electrocardiogram,DD:diastolicdysfunction.

Table5:multilinearregressionanalysisforCKMB

Casegroup(30) Beta T P-value

HsTnT(ng/L) -0.17 0.79 0.45

Framingham score 0.104 0.74 0.48

CRP(mg/L) 0.12 0.70 0.50

TG(mg/dl) 0.11 0.79 0.45

Cholesterol(mg/dl) 0.25 0.38 0.71

HDL(mg/dl) 0.193 0.79 0.45

LDL(mg/dl) 1.33 1.54 0.15

LVH(%) 0.07 1.07 0.83

DD(cm) 0.04 0.68 0.51

EF(%) -1.52 -3.9 <0.001**

RWMA(%) 0.11 0.79 0.45

Urinaryalbumincreatinine
ratio(mg/g)

1.23 3.41 0.006**

Serum albumin(gm/dL) 0.15 1.08 0.31

eGFR(ml/min/1.73m2) -0.005 -4.025 <0.001**

SLEDAI-2k 0.14 0.83 0.42
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DD:diastolicdysfunction,LVH:Leftventricularhypertrophy,EF:ejectionfraction,RWMA:

Regionalwallmotionabnormality,LDL:Lowdensitylipoprotein,HDL:highdensitylipoprotein,

TG:Triglyceride,CRP:C-reactiveprotein,eGFR:Estimatedglomerularfiltrationrate,BlPr:

bloodpressure,SLE:Systemiclupuserythematosus,SLEDAI:SLEdiseaseactivityindex,Hs

TnT:Highsensitivetroponin

Discussion

A renaldiseaserepresentsafrequentmanifestationofSLEaswellasan

importantoutcomepredictorinthesepatients[1].CardiacinvolvementinSLE

mayaffectallanatomicalstructuresoftheheart.Acceleratedatherosclerosis

andprematurecoronaryarterydiseaserepresentimportantcomorbidities.[8]

Whilecurrentmarkershavegreatlyimprovedthediagnosisandthetreatment

ofcardiovasculardiseaseinSLEpatients,thereisstillroom forimprovement,

especiallyintheareaofearlydetection.[9]

Cardiac troponin levels as measured by a highly sensitive assay were

detectableinthemajorityofLNpatientsinthisstudy[(93.3%)LNversus(50%)

ofSLE].ThiswasconcordantwithDivardetal[2]whofoundthatSLEpatients

withnephritishadhigherpercentofdetectablehs-TnT.

80%ofLNand35%SLEpatientsinourstudyhadpositiveECHOfindings.This

wasconcordantwithGustafssonetal[10]andElshishtawyetal[11]who

foundthatcardiovascularaffectionismoreprevalentinLNthanSLEwithout

nephritisindependentofthetraditionalcardiovascularriskfactors[10&11].

WealsofoundhigherCKMBmeaninLN patientsthanSLE(23.9±18.6ug

versus14.8±9.4uginLNandSLErespectively)andthiswasconcordantwith

Wangetal[12]whofoundhigherCKMBinpatientswithCKD.SoLNcouldbe

consideredanindependentriskfactorforCVDandalsothiswasconcordant

withGarridoetal[13]andTeixeiraetal[14]whofoundthesameresultsand

thiscouldbeexplained bythatimpaired kidneyfunctionandassociated

nephroticsyndromeinLNhadbeenlinkedtochronicinflammation,abnormal

SLEduration(y) 3.46 1.58 0.13

BlPr(mm/hg) 2.22 1.43 0.17
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apolipoproteinlevels,elevatedplasmahomocysteine,increasedcoagulability,

endothelialdysfunction,hypertensionandarterialstiffnesswhichweremore

likelytohavearuleinprogressionofatherosclerosisandcardiovascular

disease.Therefore,thecombinationofSLEandimpairedkidneyfunction

couldresultinahigherriskforCVDthanSLEalone[13&14].

Ourstudyrevealedthatthecutoffvalueofserum troponininLNpatientswas

3ng/L.Thiswasconcordantwithanotherstudyastheyfoundthatthelower

detectionlimitofthehs-cTnTassaywas3pg/L[15].

Inourstudywefoundthat(6.7%)ofLNpatientshadundetectablehs-TnT(<3

ng/L),(40%)hadminimallyelevatedtroponin(3-14ng/L)and(53.3%)had

significantlyelevatedtroponin(≥14ng/L)andthiswasconcordantwithmany

studiesastheyfoundnearlyallpatientshadadetectablehs-TnT[2,16&17].

WefoundnoneintheundetectablegrouphadpositiveECHOfindings,66.7%

oftheminimallydetectablegrouphadpositiveECHOfindingandallpatients

inthesignificantlydetectablegrouphadpositiveECHOfindingsandthiscould

beexplainedastroponincanbereleasedearlybeforestructuralchangesstart

toappearintheECHO asECHO isnotasensitivetooltodiagnoseearly

structuralandsubclinicalchangeswhicharehighlyprevalentinSLE[18&19].

Inourstudywefoundastatisticallysignificantincreaseintherenalfactors

(exceptforadecreaseinthee-GFRandserum albumin)inthesignificantly

detectablegroup.ThiswasconcordantwithWangetalwhofoundthatan

increasedUACReveninthehighnormalrange,hematuria,andimpairedrenal

functionleadtobothincreasedsub-clinicalmyocardialinjurywithsubsequent

increasedhs-cTnTreleaseastheycauseendothelialdysfunction.[15]

OurstudyrevealedthatthecutoffvalueofCKMBis25ug/L.8LNpatients

(33.3%)hadhighCKMB withamean(50.1±15.8)ug/L.Allofthem had

positiveECHO findings.22LN patients(73.3%)hadnormalCKMB witha

mean(14.4+/-6.4)ug/L.16patients(72.7%)ofthem hadpositiveECHO

findings.ThesensitivityandspecificityofCKMBinLNpatientsindetecting
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myocardialinjurywere33.3%and100%respectively.

Wefoundinourstudyastatisticallysignificanthigherprevalenceofactive

urinarysediment(redcellcast),serum creatinineandUACR,andlowere-GFR

andserum albumininthehighCKMBgroup.ThiswasconcordantwithOdum

etal[20]whofoundthathighCKMBisassociatedwithhigherUACR.We

foundinversecorrelationofCKMBwithe-GFRandthiscouldbeexplainedby

thatcardiovascularmorbidityandmortalityincreaseasGFRdeclinessomore

releaseofCKMB[20].

Inourstudywefoundastatisticallysignificanthighermeanofhs-TnT,the

prevalenceofRWMA,RVenlargement,LVH,ischemicchangesinECG,higher

DDgrade,meanofLAD,LVEDD,LVESD,PWD,andIVSDbutlowerEFinthe

highCKMBgroup.ThiswasconcordantwithHajsadeghietal[21]whofound

asignificantpositivecorrelationbetweenCKMB andRWMA anddiastolic

dysfunction[21].AlsothiswasconcordantwithYilmazetal[22]andSugiura

etal[23]whofoundthesameresultandthiscouldbeexplainedbythatCKMB

reflectsstructuralalterationsinthemyocardium whichisreleased when

structuraland functionalremodeling in ventricularmyocardium occursin

responsetoneuro-hormonalfactors,mechanicalstress,andincreasingfilling

pressuressopromotingdiameterchangescardiaccelldeath[22&23].

Absenceofcorrelationbetweentroponin(whichisamoresensitivemarkerto

myocardialinjury)andCKMBsuggestingthatCKMBisnotasensitivetoolfor

detectingearlymyocardialinjuryinLN patients.Thiswasconcordantwith

Odum etal[20]whofoundnosignificantcorrelationbetweenCKMB and

troponinandthiscouldbeexplainedbythesuperiordiscriminatorypowerof

troponinindetectingminorcardiacinjury,alsotroponinpersistslongerinthe

circulation and its proportionalrise to the discriminatorvalue is higher,

enablingthedetectionoftraceamountsofdamagedmyocardium [20].Also

thiswasinagreementwithAyH etalwhofoundthesameresultsand

explainedthattroponinincreasesabovethecutoffvalueinclinicalsituations
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withtraceamountsofinjuredmyocardialtissue;itincreasesin19%to64%of

patients with unstable angina pectoris,whereas CK-MB usuallyremains

normal.[24]

Conclusion

Detectable Hs-TnT concentration was independently associated with

subclinicalatherosclerosisinasymptomaticLNpatientswhoareapparently

atlowriskforCVDaccordingtotraditionalriskfactors.
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