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Myocarditis of Mixed Connective Tissue Disease: Favourable Outcome
after Intravenous Pulsed Cyclophosphamide
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Abstract: A 30-year-old woman with mixed connective involved, such as the heart or lungs (interstitial fibrosis
tissue disease was admitted with Wernicke's aphasia arehd subsequent pulmonary hypertension). In order of
progressive dyspnoea with chest pain. Multiple brainfrequency, pericarditis is the most common clinical

infarcts on a computed tomographic scan weremanifestation of cardiac involvement, followed by mitral

compatible with a thromboembolic aetiology. Echo-prolapse, right heart failure secondary to pulmonary
cardiography showed marked hypokinesia of thehypertension, intimal hyperplasia of the coronary
posterior wall, biventricular dilatation and a decreasedarteries and myocarditis.

left-ventricle ejection fraction (40%). A diagnosis of

myocarditis was made on myocardial biopsies disclosing

interstitial lymphocytic infiltrates and myocardial fibre
necrosis. A treatment with steroids and monthly pulsedc:as’e Report
cyclophosphamide was introduced. The heart functio
rapidly improved as assessed by a left-ventricle ejectio
fraction of 55%
thereafter.

% 25-year-old woman developed Raynaud’'s phenomen-
. n and arthritis of the knees. Three years later, she
and remained stable 17 monthsexperienced polyarthritis of the hands, wrist and knees.
Her erythrocyte sedimentation rate was 27 mm/h, C-
reactive protein was 11 mg/ml and rheumatoid factor
182 U (<30 U); a speckled pattern of antinuclear
antibodies (titre 1:20480) was identified by enzyme-
linked immunosorbant assay (ELISA) as anti-RNP
antibodies (titre: 1:1024). Anti-nDNA and anti-Sm
antibodies were negative. A diagnosis of MCTD was
made, based on the clinical and serological parameters
mentioned above. The patient remained stable for 2
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Introduction

Mixed connective tissue disease (MCTD) is charac
terised by Raynaud’'s phenomenon, arthritis, myositis
swollen fingers and high antibody titres against nuclea
ribonucleoprotein  (RNP) [1]. Originally, undifferen-
tiated connective tissue disease (UCTD) or Sharp’
syndrome was considered to have a good prognosis.

was later recognised that a more severe evolution of thg

disease could be observed when other vital organs we
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years until she suddenly developed slurred speech, word-

finding difficulty and dizziness. She had no joint
Eomplains or cutaneous lesions but, for the first time,
she reported an exertional dyspnoea, apparently present
or at least 3 years, and, more recently, chest pains.
eurological examination showed Wernicke's aphasia,
nd increased tendon reflexes on the right. No signs of

Keart failure were found, but a fourth cardiac sound was

present. Creatine phosphokinase (CPK) and muscle brain
(MB) fraction levels were normal. Antinuclear anti-

bodies were 1/5120 and there were no changes in the
other serological parameters. Complement fragments C3



Fig. 1. Endomyocardiabiopsy: myocardialcell necrosisgranulation
tissue expansionwith lympho-monocyticinfiltration and the begin-
ning of fibrosis(H&E, x 140).

and C4 were within the normal range. A computed
tomographic(CT) scanof the brain showed multiple

infarctsin theleft parietalandposteriorfrontal lobesand
internal capsule. These lesions suggesteda potential
thromboembolicaetiology, which led to an extensive
searchfor a coagulopathyor cardiovasculambnormal-
ities: anticardiolipin antibodies,anti-[3-glycoprotein-1,
serum level of protein C, antithrombin Ill, factor V

Leiden and activated partial thromboplastin time

(@aPTT). These were either negative or within the
normal range. Protein S activity, in contrast, was
decreasedio 60% (normal range 70-140%) and the
free fraction to 47% (normal range70-130%).Doppler
imaging of the cervical arteriesrevealedno abnormal-
ities. Her electrocardiogna was unremarkableexcept
for T-wave inversion in lead Il and rare premature
ventricular contractions.An echocardiographiexam-
ination showeda marked hypokinesiaof the posterior
wall, a biventriculardilatation,a decreasedteft-ventricle
ejectionfraction (40%) anda small pericardialeffusion,
but excludeda foramenovale. Myocardial biopsiesat
four different sitesdemonstratedn interstitial lympho-
monocytic infiltrate, with necrosisof the myocardial
fibres and a slight interstitial fibrosis (Fig. 1). Viral

serologies for echovirus and coxsackie virus were
negative.

In addition to treatmentwith angiotensinconverting
enzyme inhibitors and anticoagulationby warfarine
(INR 2,5), an immunosupprssive therapy was intro-
ducedincluding pulsed methylprednisolondor 3 days
(125 mg/pulse) followed by oral prednisone80 mg/day,
slowly taperedover 1 year. Cyclophosphamidewas
immediatelystartedas monthly pulses(750 mg/nr). By
4 weeks later, an echocardiogramalready showedan
improvemenbf the left-ventricleejectionfraction (55%)
and, during the next 3 months, the patient noticed a
subjectiveimprovementof dyspnoeawhich disappeared
8 monthslateraswell asthe chestpains.After 8 months,
myocardial biopsiesat five different sites showedno
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signs of inflammation. Myocardial scintigraphy using
antimyosinantibodies which was not performedat the
initial visit, revealeda myocardialactivity slightly above
background. The left-ventricle ejection fraction and
myocardial uptake of **!in-labelled antimyosin anti-
bodieswere unchangedl2 monthslater at the end of
steroidand pulsedcyclophosphamie treatment.

Discusson

Myocardial dysfunction appearsto be common in

MCTD, as suggestecby an abnormalleft ventricular
diastolic filling in 100% of 18 asymptomaticMCTD

patients[2—-4]. Neverthelessmyocarditis,as a possible
causeof heartfailure, has beenrarely reported:three
casesin children and six in adults [5-10]. Since even
severe MCTD cases, with myocardial involvement,
including myocardialnecrosis,interstitial inflammation
and fibrosis at necropsy,may be asymptomatic,the

frequencyof myocarditisin MCTD is probablyunder-
estimated5]. Similar observationsvere madein active
systemiclupuserythematosu§SLE), wheremyocarditis
was symptomaticin about 10% of patients,compared
with anincidenceof 40%in autopsyseries[11,12]. The

endomyocardial biopsy is of considerable help in

confirming the clinical suspicion of myocarditis,
althoughit is invasiveandof variablesensitivitybecause
of the focal natureof the diseasq13]. Recently,several
studiesunderlinedthe interestin myocardial scintigra-
phy with *n-labelled antimyosin antibodies[14,15].

The sensitivity of this techniqueis high (83—-100%)but

its specificity is low (53-58%) comparedwith en-

domyocardialbiopsy. The negativepredictive value of

normal antimyosin imaging is 92—100%. Thus, this

techniqueappeargo be particularly usefulin establish-
ing the diagnosisof myocarditiswhen there is strong
clinical suspicionanda negativeendomyocardiabiopsy.

However,this approachhasits limitationsin the follow-

up of patient’s.Indeed,in a subgroupof patientswith

biopsy-provenmyocarditis,Dec et al. [15] describeda

persistenceof abnormaluptake of **in-labelled anti-

myosin antibody even 6 monthsafter immunosupprs-

sive therapy, despite clinical improvement and an

increasein the left ventricular ejection fraction. The

significance of this persistent antimyosin uptake is

unclearand hasalso beenobservedn the presentcase
report.

By exclusion, the aetiology of the thromboembolic
eventin the presentcaseis most probably relatedto
myocarditis and associatedmyocardial incompetence,
because no other embolic sources were detected.
However,a moderatedecreasen protein S, which was
still presentat the end of therapy,may have played a
contributaryrole. In contrast,neither antiphospholipid,
anticardiolipine,lupus anticoagulantnor anti-f3-glyco-
protein-lantibodieswere detected.

Optimal treatmentof myocarditisin MCTD remains
undefinedandincludesglucocorticoidsandazathioprine,
but little hasbeenreportedon their respectiveefficacy.
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Recently, Frustaci et al. [16] describeda case of
myocarditisand left ventricularaneurysmin SLE, with
rapid clinical improvementand complete mechanical
and histologicalresolutionafter steroidtreatment.Most
patientsinitially improved,but later the evolutionof the
diseasewas often rapidly poor despitean increasein
steroid doses[7]. Addition of azathioprinehas been
reported in very few casesand did not allow any
conclusionaboutits efficacy.

There is, so far, no report on the efficacy of
cyclophosphamiden the treatmentof myocarditis in
MCTD. In arecentreport,ayoungwomanwith SLE and
cardiogenic shock with myocarditis respondedto a
combinationof steroids, cyclophosphamideand intra-
venousimmunoglobulin, whereastreatmentwith ster-
oids and cyclophosphamie appearedo be ineffective
[17]. Neverthelesgheevaluationwasconductecnly 10
days after the first pulse of cyclophosphamie, which
may betoo early to confirmtheinefficacyof thedrugin
this case.

In this presentreport, moderateto severemyocarditis
rapidly improved with steroidsand cyclophosphamiel
without the adjunct of intravenousimmunoglobulins.
More importantly, the evolution of the diseasaevasfree
of long-termrelapse,n contrastto otherreportedcases
treated with steroids alone. This is reminiscent of
vasculitis where cyclophosphamidewas shown to
decreasesignificantly the relapse rate [18]. Despite
early improvementunder steroids,a combination of
prednisone and immunosuppressivedrugs, such as
cyclophosphamide,may be more effective in this
potentially life-threateningcomplication of connective
tissuedisease.
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