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A misdiagnosed case of antisynthetase syndrome complicated
by myocarditis: when the cardiologist deals with rheumatology
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Abstract
We report a case of a 56-year-old woman with an alleged diagnosis of an acute coronary syndrome that was later correctly
identified in our Cardiology Unit as antisynthetase syndrome (AS) with inflammatory cardiac involvement. In this case report, we
focus on clinical features of this rare autoimmune disease aiming to provide useful tips to achieve correct differential diagnosis
according to updated international guidelines and recommendations, especially in cases of concurrent disease-related
myocarditis.
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Background

The antisynthetase syndrome (AS) is an autoimmune disorder
characterized by myopathy, interstitial lung disease, cutaneous
involvement, arthritis, fever, and the presence of myositis-
specific autoantibodies directed against tRNA-synthetases.
Among these, anti-histidyl (Jo-1) antibody is the most common
autoantibody, with a prevalence of 15–25% in overall patients
with inflammatory myositis [1, 2]. AS can be considered as a
rare auto-inflammatory systemic disorder and concurrent cardi-
ac involvement has a prevalence of approximately 3–4% [3].

Cardiac involvement in AS syndrome could possibly in-
clude coronary artery inflammation leading to vasculitis, inti-
mal proliferation, microvascular disease, or coronary vaso-
spasm, all of which may contribute to impaired left ventricular
function and conduction abnormalities; evidence suggest
however that myocardial inflammation could not necessarily
be linked to autoantibody specificity and the exact pathophys-
iological effect of AS antibodies on the heart still remains
unclear [3].

Clinical case

A 56-year-old woman was admitted to the emergency room
for a clinical picture characterized by ankle swelling and
oliguria. Two weeks before hospital admission, she reported
transient, self-limiting erythema, and edema of the face. The
patient’s husband was the main caregiver.

In her past clinical history, the patient reported systemic
hypertension and Alzheimer disease treated with donepezil
and memantine. No antihypertensive drug was ever pre-
scribed. The patient’s father died from pulmonary neoplasia.
She reported two non-complicated pregnancies and the sons
were in good health.

At admission in the emergency department, the clinical
examination revealed a regular heartbeat (88 bpm), no evi-
dence of murmurs and no relevant abdominal findings. But
there was evidence of ankle swelling and roughening and
cracking of the skin of the tips and sides of the fingers: the
skin of the hands was clearly thickened. This clinical finding
was underestimated at first and wrongly related to possible
irritant contact dermatitis: blood pressure was 130/60 mmHg
and SpO2 was 98% breathing room air. The electrocardiogram
showed sinus rhythm and abnormal, negative T-waves in
antero-lateral peripheral leads, and whole precordial leads
(from V1 to V6), Fig. 1. The high-sensitivity troponin I result-
ed in 496 ng/l on first determinations: creatine phosphokinase
was 3693U/L, lactate dehydrogenase was 1456U/L, aspartate
aminotransferase was 210 U/l, alanine aminotransferase was
180 U/l, and albumin was 2.58 g/dl. The patient was then

* Paolo Diego L’Angiocola
paolo.doc@gmail.com; paolo.langiocola@aas2.sanita.fvg.it

1 Department of Cardiology, San Giovanni di Dio Hospital, Via
Fatebenefratelli, 34, 34170 Gorizia, GO, Italy

2 Department of Cardiology, San Giovanni di Dio Hospital, Gorizia -
San Polo Hospital, Monfalcone, Italy

Clinical Rheumatology (2019) 38:2275–2280
https://doi.org/10.1007/s10067-019-04527-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-019-04527-z&domain=pdf
http://orcid.org/0000-0001-8700-3025
mailto:paolo.doc@gmail.com
mailto:paolo.langiocola@aas2.sanita.fvg.it


admitted to our cardiology unit with an alleged diagnosis of
the acute coronary syndrome in the context of malnutrition
state complicated by rhabdomyolysis. A chest X-ray was per-
formed that revealed increased bilateral interstitial markings
described by the radiologist as an increased, thickened, and
reticular pattern in the lower fields of the lungs.

A transthoracic echocardiogram was performed on the first
and seventh days of hospitalization, and in both cases revealed
normal systolic function (ejection fraction was as high as
60%), no relevant echocardiographic abnormal findings.

High-sensitivity troponin I resulted slightly increased on
several determinations during the hospital stay but overall
slowly decreasing from the first determination with atypical
Bplateau^ trend when considering the alleged diagnosis of the
acute coronary syndrome.

Moreover, a normal systolic function raised doubts about a
suspected acute coronary syndrome, and a consultation with a
neurologist was performed in order to rule out any possible
implication of collateral effects related to memantine or
donepezil use injuring myocardial tissue. Overall, renal func-
tion parameters were within normal limits and nephritic syn-
drome was ruled out considering normal values after 24-h
proteinuria. Considering increased hepatocellular necrotic pa-
rameters and normal serological results about hepatitis-related
etiological markers (including HBV, HCV, CMV, and Borrelia
B.), a rheumatologic consultation was requested in order to
clarify the diagnosis. Reconsidering the Bmechanic hands^
examination finding, more accurate inspection of the distal
limb skin was achieved. The BHiker’s feet^ (resembling a
callousing pattern on the feet, more typical of avid hikers or
long-distance walkers) was actually identified upon clinical

examination; the rheumatologist underlined the importance
of hands and feet skin clinical findings that were faultlessly
underestimated by the emergency and cardiology staff, and
considering the whole clinical examination and the concurrent
abovementioned radiological interstitial lung findings ANA,
ENA, and ANCA serological screening determination was
then requested. ANA titer was negative (immunofluorescent
assay Hep2 cells). ANCA titer was within normal limits (p-
ANCA/MPO, < 2.0 U/ml; c-ANCA/PR3. 4 U/ml); rheuma-
toid factor plasma concentration was within normal limits
(12.0 UI/ml). Anti-CCP titer was normal (< 7 U/ml). C-
reactive protein plasma concentration was increased
(2.18 mg/dl). ENA screening determination revealed positive
anti-Jo-1 antibodies, Ab-anti beta2GP IgG was positive
(44.1 U/ml), ACA IgG was positive (54 U/ml), and thus
antisynthetase syndrome diagnosis was then confirmed.

During hospitalization, ECG monitoring revealed a couple
of non-sustained, asymptomatic, and self-limiting episodes of
ventricular tachycardia; and clinical examination revealed
signs of increasing congestive heart failure.

The following therapy was prescribed: bisoprolol 10 mg
OD, ramipril 5 mg OD, prednisone 1 mg/kg/day, cyclophos-
phamide 2 mg/kg/day, immunoglobulin infusion i.v., furose-
mide 40 mg i.v. BID.

After 2 weeks of hospitalization, a new transthoracic echo-
cardiogramwas performed and revealed a mild left ventricular
systolic dysfunction with apical and inferior hypokinesis and
mild, circumferential pericardial effusion with no echocardio-
graphic signs of cardiac tamponade.

A cardiac magnetic resonance (CMR) with dye
(gadopentetate DMG, 0.2 ml/kg) was performed that

Fig. 1 12-lead ECG at emergency room admission showing abnormal, negative T-waves in II and aVL peripheral leads and from V1 to V6 on precordial
leads
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confirmed the presence of mild pericardial effusion, revealed
pleural bilateral effusion, and moderate to severe systolic dys-
function (left ventricle ejection fraction, 38%) with no typical
signs of cardiac inflammatory involvement in T1, T2, and
STIR-weighted scans (Fig. 2).

Cyclophosphamidewasthenreplacedbycyclosporineadmin-
istration (2.5mg/kg/dye)maintaining immunoglobulin andpred-
nisone intravenous infusion.

After 1 month of hospitalization with cyclosporine therapy,
a remarkable, clinical improvement was achieved. High-
sensitivity troponin values fell into normal limits, ECG re-
vealed partial regression of T-wave inversion in precordial
leads Fig. 3, and echocardiography showed complete recovery
of left ventricular systolic function and absence of pericardial
effusion. Prednisone and furosemide administration was pro-
gressively down-titrated and at last suspended.

The patient was then discharged at home with prednisone
5 mg OD and cyclosporine 75 mg BID with a schedule of
strict, clinical outpatient follow-up.

An echocardiographic exam performed after 2 months
from hospital discharge showed normal systolic function and
no other abnormal findings.

Discussion

We managed the case of a 56-year-old woman admitted to the
emergency room complaining of ankle swelling and oliguria;
NSTE-ACS diagnosis was at first suspected considering in-
creased blood levels of high-sensitivity troponin I and later
disconfirmed, with a consequently correct diagnosis of
antisynthetase syndrome complicated by myocarditis.
Immunosuppressive therapy was administered with benefit and

correct clinical management of the patient andwas achievedwith
complete regression of clinical and cardiac abnormal findings.

Myocarditis is defined as an inflammatory, pathological
involvement of the myocardium [4, 5]; it often results from
common viral infections but has been associated with several
systemic autoimmune disorders as well [6].

Myocarditis can range from mild clinical pictures (such as
presence of chest pain associated with absent or mild ventric-
ular dysfunction) to life-threatening conditions (malignant ar-
rhythmias and severe heart failure) [7]. The outcomes of pa-
tients are consequently heterogeneous according to clinical
severity of inflammatory involvement, varying from partial
or full clinical recovery to irreversible, advanced heart failure,
or death [8].

This case report implies interesting considerations about
inflammatory cardiac involvement in an autoimmune disease
such as AS: myocarditis occurs in 3–4% of all AS cases [3],
thus representing a rare complication of a rare immunologic
disease.

Few cases of cardiac inflammatory involvement in AS
are reported in literature. Dieval C. et al. report a small
group of 12 patients with cardiac inflammatory involve-
ment affected by AS; myocarditis was the first AS mani-
festations in 42% of cases, it was always associated with
active myositis, with evidence of extracardiac symptoms
and signs, and could be asymptomatic (17%) or with
acute (33%) or subacute onset (50%) associated with car-
diac failure signs and symptoms. Moreover, myocarditis
was associated with pericarditis in 50% of the cases [9].
Sharma et al. report two cases of AS complicated by
myocarditis and congestive heart failure; both patients
underwent ca rd iac MRI , ske le ta l musc le and
endomyocardial biopsy and showed extracardiac signs
and symptoms and active myositis with typical signs of
a chronic inflammatory state, confirming the recurrent clin-
ical picture of AS complicated by inflammatory involve-
ment with extra cardiac signs and skeletal myositis. A
histopathologic pattern showed cellular infiltrates in myo-
cardial and skeletal muscle with cardiac myocyte damage
and mononuclear inflammatory cell infiltrate within the
endomysium and perivascular areas [3]. Meudec et al. re-
port a case of a 55-year-old woman with a 3-month his-
tory of polyarthritis, myalgia, and dyspnea with AS com-
plicated by cardiac inflammatory involvement, ECG pat-
tern within normal limits and CMR indicating active myo-
carditis; active myositis was clear in this patient as well
[10]. Kulkarni et al. report a case of a 43-year-old patient
presenting with acute worsening of dyspnea, showing a
severe and rapidly worsening clinical systemic inflamma-
tory condition involving heart and lungs with interstitial
inflammatory lung disease and myocarditis confirmed by
chest CT scan and CMR. In this case, extracardiac mani-
festations are reported and they are associated with severe

Fig. 2 Cine CMR:white arrows pericardial effusion; head arrows pleural
effusions; A single asterisk indicates a normal myocardial tissue signal
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myocardial damage as well [11]. Mahfoudhi M and
Battikh AG report a case of AS characterized by a clinical
picture of myalgia, polyarthritis, and dyspnea. In this case,
an inflammatory state was diagnosed and myositis con-
firmed considering fivefold increased level blood levels
of creatine phosphokinase. A chest CT scan revealed a
honey-combing radiological lung pattern and a severe restric-
tive respiratory pattern was then highlighted. Despite confir-
mation of AS made by Jo-1 Ab positivity and administration
of cyclophosphamide and steroids i.v., the clinical condition
of the patient rapidly got worse leading to death due to car-
diogenic shock related to concurrent myocarditis [12].

Controversies remain about choice of the more suitable and
effective therapy to be administered and our case highlights the
initial inefficacy of cyclophosphamide versus following, bene-
ficial cyclosporine administration. Allanore et al. in a very small
number of patients highlight the efficacy of treatmentwithmeth-
ylprednisolone followed by prednisone and immunosuppressive
therapy for myocardial involvement in patients with idiopathic
inflammatory myopathies, considering that specific therapy in
this cases remains empirical anyway [13]. Moreover, controver-
sies remain about indications to endomyocardial biopsy (EMB)
versus CMR in specific clinical conditions like AS and our case
underlines the misleading role of CMR that underestimated the
inflammatory cardiac involvement.

CMR is a usefully proven imaging technique able to de-
tect inflammation, edema, necrosis, and fibrosis within the
myocardial tissue [14, 15]. However, in acute phase myocar-
ditis, it sometimes could be less feasible and possibly diag-
nostically misleading, especially in fulminant or rapidly

evolving myocarditis, underestimating inflammatory cardiac
involvement [16].

EMB is the gold standard for the diagnosis of myocarditis
according to international consensus papers but it is not a
recommended routine procedure to rule out or confirm the
diagnosis: EBM should be reserved to specific clinical cases
characterized by hemodynamic instability associated with
signs and symptoms of rapidly worsening heart failure [17,
18]. In our patients, EMB was debated but it was finally not
performed considering frailty and co-morbidities of the pa-
tient. Myocarditis diagnosis was however set considering clin-
ical features and high-sensitivity troponin values.

CMR-driven diagnosis of myocarditis is based on an
evaluation of three radiological markers of inflammation/
myocardial injury, possibly but not necessarily associated
with evidence of pericardial effusion: myocardial edema
(T2-weighted high intensity images signals), hyperemia/in-
terstitial edema (T1-weighted early gadolinium enhance-
ment signals), and necrosis/fibrosis (T1-weighted late gad-
olinium enhancement signals). CMR cannot provide infor-
mation about microstructural damage. This information can
be provided by EMB only, thus essential to distinguish
specific histological features, such as in giant-cells myocar-
ditis, eosinophilic myocarditis and sarcoidosis, and from
other specific clinical conditions such as lymphocytic myo-
carditis. Specific etiologies require disease-oriented treat-
ments. In this case, EMB becomes essential [4, 5]. In
suspected myocarditis, CMR with gadolinium dye could
be useful to give a picture of a specific anatomical distri-
bution of inflammatory disease involving myocardial tissue

Fig. 3 12-lead ECG at hospital discharge showing partial regression of abnormal, negative T-waves in II and aVL peripheral leads and fromV1 to V6 on
precordial leads
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in order to properly guide identification of correct sampling
sites for EMB procedure and increase its sensitivity.
Moreover, confirming inflammatory myocardial substrate
with EMB in doubtful cases of suspected myocarditis
could postpone indications to implantable cardioverter de-
fibrillators considering the potentially reversible
proarrhythmic substrate in case of beneficial and early im-
munosuppressive therapy. It becomes clear that comple-
mentary use of CMR and EMB can add greater value to
the diagnostic and therapeutic pathway, accurately choos-
ing to achieve one technique or the other, or both, accord-
ing to the patient-specific clinical picture.

However, in any case of cardiac inflammatory suspicion in
the context of a possibly systemic inflammatory condition,
cornerstones of diagnosis to detect myocarditis are electrocar-
diogram, transthoracic echocardiography, myocardial specific
necrosis markers determination (troponin I and troponin T—if
high sensitivity available troponin I and Tassay the better) that
always have to be performed as a first-level diagnostic exams
[15].

AS cardiac manifestations, management and possible out-
comes are briefly summarized in Table 1.

Follow-up and possible treatments

Immunosuppressive therapy is the cornerstone of treatment
for eosinophilic myocarditis, giant-cell myocarditis, cardiac
sarcoidosis, and other forms associated with systemic autoim-
mune diseases. The recommended usual treatment is a com-
bination of cyclosporine, prednisone, and antithymocyte glob-
ulins [19, 20]. Intravenous immunoglobulins, mycophenolate
mofetil, methotrexate, rituximab, and azathioprine can be used

as second-line therapies [21]. A complex immunological con-
dition such as AS with inflammatory cardiac involvement
necessarily implies a rheumatologically consultation and mul-
tidisciplinary team evaluation. Considering the systemic na-
ture of AS, the choice of best immunosuppressor or multiple
drug therapy to be administered needs to be carefully evalu-
ated in multidisciplinary teamwork as the best choice of phar-
macological treatment still remain controversial, especially in
rare autoimmune diseases such as AS [22]. In our case, cyclo-
phosphamide was not beneficial in the first weeks of hospital-
ization while cyclosporine achieved the therapeutic goal. In
order to reduce in-hospital mortality rates, rapid referral to hub
centers for aggressive treatment and early EMB should be
considered in case of doubtful management or not properly
equipped/specialized centers.

Conclusions

AS is a rare autoimmune disease. Myocarditis can be consid-
ered a rare complication of autoimmune disorders and of AS
as well but whenever identified can be a dangerous clinical
feature leading to cardiac failure and severe, permanent left
ventricular systolic impairment compromising the outcome
for the patient.

CMR and EMB can be usefully and complementary per-
formed to establish the diagnosis of myocardial inflammatory
involvement in autoimmune systemic disease but need to be
tailored on an individual basis according to patient overall
clinical conditions, co-morbidities in a proper cost-benefit per-
spective, avoiding useless exposure to iatrogenic injury. Early
diagnosis has to be reached to begin appropriate immunosup-
pressive treatment and identify histological features in case of

Table 1 Clinical cardiac signs and symptoms, management and outcomes

Clinical cardiac
related manifestations

Management Outcomes

Dieval C. et al. [9] Dyspnea
Thoracic pain

Steroids (not specified)
Oral immunosuppressive drugs
(mycophenolate mofetil, methotrexate,

azathioprine—dosage not specified)
I.v. immunosuppressive drugs (rituximab,

cyclosporine—dosage not specified)

Good clinical cardiac response and recovery in 7
out of 12 patients; residual left ventricular systolic
impairment in 3 patients; 1 patient lost in follow-up

Meudec L. et al.
[10]

Dyspnea Rituximab 1000 mg × 2
Prednisone (0.5 mg/kg/day) Methotrexate

20 mg/week

Good clinical cardiac response and recovery

Kulkarni HS et al.
[11]

Dyspnea Rituximab 1000 mg i.v. Mycophenolate
mofetil 1000 mg bid

Prednisone 60 mg od

Good clinical cardiac response and recovery

Mahfoudhi M,
Battikh AG.
[12]

Dyspnea Steroids (not specified)
cyclophosphamide (not specified)

Death from cardiogenic shock

Our case report Ankle swelling,
oliguria

Prednisone 1 mg/kg/day
Cyclosporine 2,5 mg/kg/die i.v.

Complete clinical cardiac recovery
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rapidly worsening autoimmune myocarditis. The choice of
appropriate treatment can be controversial and a multidisci-
plinary teamwork including expert rheumatologist consulta-
tion or hub medical center quick referral have to be necessarily
considered.
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