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BackgroundBackground:: SarcoidosisSarcoidosis

••SarcoidosisSarcoidosis is ais a multisystemmultisystem,, granulomatousgranulomatous
diseasedisease ofof unknownunknown etiologyetiology..
••NoncaseatingNoncaseating granulomasgranulomas
••MostMost commonlycommonly:: pulmonarypulmonary andand lymphlymph nodenode
involvementinvolvement
••HeartHeart,, liverliver,, spleenspleen,, skinskin,, eyeseyes,, phalangealphalangeal bonesbones,,
parotidparotid glandsglands, CNS, CNS

BackgroundBackground:: SarcoidosisSarcoidosis??

••HighestHighest reportedreported incidenceincidence inin scandinaviascandinavia 5050­­
60/100.00060/100.000

••CardiacCardiac sarcoidosissarcoidosis hashas aa poorpoor prognosisprognosis duedue toto
arrhythmiasarrhythmias andand hearhear failurefailure

••Definition ofDefinition of cardiaccardiac sarcoidosissarcoidosis variesvaries



CardiacCardiac sarcoidosissarcoidosis in HYKSin HYKS

SuspectedSuspected cardiaccardiac sarcoidosissarcoidosis
(CHB, VT, VF, CHF)(CHB, VT, VF, CHF)

PET/MRIPET/MRI

EndomyocardialEndomyocardial biopsybiopsy

ExtracardialExtracardial biopsybiopsy

Definition:Definition: CardiacCardiac sarcoidosissarcoidosis

ll CardiacCardiac sarcoidosissarcoidosis::
ll granulomasgranulomas in RV or LV biopsyin RV or LV biopsy
oror
ll typical clinical featurestypical clinical features

ll histologicallyhistologically verifiedverified sarcoidosissarcoidosis in other organin other organ
ll pulmonarypulmonary sarcoidosissarcoidosis (radiology only, histology not necessary)(radiology only, histology not necessary)

PatientPatient characteristicscharacteristics

DiagnosisDiagnosis CardiacCardiac bxbx OtherOther bxbx

nn 2626 1616
AgeAge ((averageaverage,, rangerange)) 50 (3350 (33­­66)66) 50 (2650 (26­­75)75)
SexSex (%(% womenwomen)) 77% (20/26)77% (20/26) 50% (8/16)50% (8/16)
OtherOther sarcoidosissarcoidosis 27% (7/26)27% (7/26) 100% (16/16)100% (16/16)

HYKS 2000HYKS 2000­­20092009

ClinicalClinical featuresfeatures ofof CardiacCardiac sarcoidosissarcoidosis

DiagnosisDiagnosis CardiacCardiac bxbx OtherOther organorgan bxbx

CompleteComplete heartheart blockblock 54% (14/26)54% (14/26) 44% (7/16)44% (7/16)
VentricularVentricular tachycardiatachycardia 69% (19/26)69% (19/26) 63% (10/16)63% (10/16)
VentricularVentricular fibrillationfibrillation 15% (4/26)15% (4/26) 6% (1/16)6% (1/16)
HeartHeart failurefailure 79% (19/26)79% (19/26) 25% (4/16)25% (4/16)



TreatmentTreatment ofof CardiacCardiac sarcoidosissarcoidosis

DiagnosisDiagnosis CardiacCardiac bxbx Other organOther organ bxbx

PacemakerPacemaker 38% (10/26)38% (10/26) 56% (9/16)56% (9/16)
ICDICD 46% (12/26)46% (12/26) 25% (4/16)25% (4/16)
Cardiac txCardiac tx 27% (7/26)27% (7/26) 0%0%

PrognosisPrognosis inin cardiac sarcoidosiscardiac sarcoidosis

Death/ cardiac transplant/Death/ cardiac transplant/ VF (VF (resuscitationresuscitation && aborted suddenaborted sudden
deathdeath))

Myocardial bx posMyocardial bx pos 46% (12/26)46% (12/26)

Other organ biopsy posOther organ biopsy pos 25% (4/16)25% (4/16)

Diagnostic imagingDiagnostic imaging inin cardiaccardiac
sarcoidosissarcoidosis

DiagnosisDiagnosis CardiacCardiac bxbx Other organOther organ bxbx

TTETTE Septal abnormalitySeptal abnormality 69% (18/26)69% (18/26) 73% (19/26)73% (19/26)
EF <50%EF <50% 31% (5/16)31% (5/16) 25% (4/16)25% (4/16)

PETPET
1818FDG enhancementFDG enhancement 75% (12/16)75% (12/16) 50% (3/6)50% (3/6)
& perfusion defect& perfusion defect

MRIMRI
Late enhancementLate enhancement 73% (8/11)73% (8/11) 60% (3/5)60% (3/5)

CardiacCardiac 18F18F­­FDG PETFDG PET



SarcoidosisSarcoidosis is ais a tissue diagnosistissue diagnosis

ll granulomasgranulomas
ll giant epiteloid cellsgiant epiteloid cells

PETPET positive but biopsy negativepositive but biopsy negative

BiopsyBiopsy

PETPET
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Suspected cardiac sarcoidosisSuspected cardiac sarcoidosis
(CHB, VT + heart failure)(CHB, VT + heart failure)

PET/MRIPET/MRI

Endomyocardial biopsyEndomyocardial biopsy

Extracardial biopsyExtracardial biopsy

FollowFollow­­upup ofof inflammatory activityinflammatory activity

••Cardiac sarcoidosis can be progressive myocardialCardiac sarcoidosis can be progressive myocardial
diseasedisease ––howhow toto select these patientsselect these patients forfor moremore
aggressiveaggressive andand longlong­­term immunosuppressive therapyterm immunosuppressive therapy??

••AnecdotalAnecdotal datadata ––1818 FDG PET? (FDG PET? (YamagishiYamagishi etet alal.. J
Nucl Med 2003; 44:1030–1036).

Issues with imagingIssues with imaging

•• No information about the sensitivity orNo information about the sensitivity or
specificity of PETspecificity of PET 1818FDG imaging existsFDG imaging exists
••Prognostic value of PET findings is notPrognostic value of PET findings is not
establisedestablised
••The use ofThe use of 1818FDGFDG PET to followPET to follow­­up the diseaseup the disease
activity is not establishedactivity is not established



PETPET­­guided immunosuppressive therapyguided immunosuppressive therapy
in cardiacin cardiac sarcoidosissarcoidosis. A prospective,. A prospective,
randomized trial .randomized trial .

Hypothesis:Hypothesis: 1818FF­­FDG PET can be used toFDG PET can be used to
measure inflammatory activity andmeasure inflammatory activity and
immunosuppressive therapy can be administeredimmunosuppressive therapy can be administered
based on the actual disease activity rather than abased on the actual disease activity rather than a
less sensitive surrogate of disease activity such asless sensitive surrogate of disease activity such as
left ventricular dysfunction.left ventricular dysfunction.

1818FDG PET inFDG PET in sarcoidosissarcoidosis: Design: Design
Cardiac sarcoidosisCardiac sarcoidosis

PETPET­­guided groupguided group clinical groupclinical group

q12 months of therapy,q12 months of therapy,
continuation if clinicallycontinuation if clinically
indicatedindicated

q12 months of therapy,q12 months of therapy,
continuation if PETcontinuation if PET
positivepositive

1818FDG PET inFDG PET in sarcoidosissarcoidosis:: endpointsendpoints

1) death & aborted sudden death & cardiac1) death & aborted sudden death & cardiac
transplant.transplant.

2) worsening LV function, hospitalization for CHF,2) worsening LV function, hospitalization for CHF,
ventricularventricular tachycardiastachycardias

3) clinical manifestations of corticosteroid side3) clinical manifestations of corticosteroid side­­
effects: cataracts, osteoporosis, infectionseffects: cataracts, osteoporosis, infections

ConclusionsConclusions

••Cardiac sarcoidosis afflicts most commonlyCardiac sarcoidosis afflicts most commonly 3030­­50 y/o50 y/o
femalesfemales andand has poor prognosis duehas poor prognosis due toto progressive heartprogressive heart
failurefailure andand fatal ventricular arrhythmiasfatal ventricular arrhythmias

••1818 FDG PETFDG PET appearsappears toto be usefulbe useful in thein the diagnosisdiagnosis ofof
cardiac sarcoidosiscardiac sarcoidosis,, howeverhowever,, normalnormal 1818FDG PETFDG PET does notdoes not
rulerule outout cardiac sarcoidosiscardiac sarcoidosis

••TheThe useuse ofof 1818 FDG PET in theFDG PET in the monitoringmonitoring of theof the
inflammatory activity needsinflammatory activity needs toto be validatedbe validated



SensitivitySensitivity of 18 FDGof 18 FDG­­PET in thePET in the
diagnosisdiagnosis ofof cardiac sarcoidosiscardiac sarcoidosis

­­ SensitivitySensitivity: no systematic data: no systematic data
­­ Based on our experience sensitivity ofBased on our experience sensitivity of
pet < 100%pet < 100%

­­ SpecificitySpecificity: no systematic data: no systematic data
­­ A number of PET positive, biopsyA number of PET positive, biopsy
negative.negative.

How to treat these patients?How to treat these patients?


