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a b s t r a c t 

Eosinophilic myocarditis (EM) is an under-diagnosed inflammatory heart disease that often leads to se- 

vere left ventricular (LV) dysfunction. Meanwhile, severe secondary mitral regurgitation (MR) with valve 

disruption, possibly requiring mitral valve repair, is rarely concomitant with EM. We present the case 

of a 64-year-old female diagnosed with heart failure with severe LV dysfunction and localized asynergy. 

Echocardiography revealed severe secondary MR with mitral valve disruption. Cardiac magnetic resonance 

imaging (CMR) showed transmural late-gadolinium enhancement localized in the anterior wall and dif- 

fuse high-signal areas on T2-weighted images, suggesting non-ischemic and inflammatory heart disease. 

Although the peripheral eosinophil count was not elevated on admission, it gradually increased during 

hospitalization. These findings encouraged us to perform endomyocardial biopsy, which confirmed my- 

ocardial eosinophilic infiltration with mild fibrosis and necrosis, leading to the diagnosis of EM. Immuno- 

suppressive treatment with oral corticosteroids improved LV dysfunction and completely resolved severe 

secondary MR. The current case highlighted that comprehensive assessment of laboratory, imaging, and 

pathological examinations including CMR is crucial to develop the appropriate therapeutic strategy for re- 

fractory heart failure. Immunosuppressive treatment should be considered as the first therapeutic option 

even in EM cases with severe secondary MR, possibly requiring mitral valve repair. 

< Learning objective: The gradual increase in peripheral eosinophils during hospitalization, without signif- 

icant peripheral eosinophilia on admission, is crucial for the diagnosis of eosinophilic myocarditis. Com- 

prehensive assessment of laboratory, imaging, and pathological examinations including cardiac magnetic 

resonance imaging is mandatory when building an appropriate therapeutic strategy for refractory heart 

failure. Severe secondary mitral regurgitation with mitral valve disruption can be completely resolved via 

immunosuppressive treatment in cases of eosinophilic myocarditis. > 

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Eosinophilic myocarditis (EM) is a rare inflammatory heart 

isease with various clinical presentations ranging from asymp- 

omatic to life-threatening, and from rapid to gradual progression 

1 , 2] . Moreover, peripheral eosinophilia, a key diagnostic feature of 
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M, is not always observed on admission [3] . Thus, these facts con- 

ribute to underdiagnosis or delayed diagnosis of EM, and subse- 

uently, the appropriate timing of introduction of immunosuppres- 

ive therapy is sometimes missed. 

EM is frequently accompanied by severe left ventricular (LV) 

ysfunction. A previous report demonstrated that the median value 

f baseline LV ejection fraction (LVEF) in EM was 35% [3] . Mean- 

hile, severe secondary mitral regurgitation (MR), possibly requir- 

ng mitral valve repair, is rarely concomitant with EM. In addition, 
en access article under the CC BY-NC-ND license 

https://doi.org/10.1016/j.jccase.2021.07.003
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jccase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jccase.2021.07.003&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:taka02222003@gmail.com
https://doi.org/10.1016/j.jccase.2021.07.003
http://creativecommons.org/licenses/by-nc-nd/4.0/


H. Takahara, T. Toba, D. Fujimoto et al. Journal of Cardiology Cases 25 (2022) 95–98 

Fig. 1. 
Serial change in transthoracic echocardiographic findings. (A) On admission. (B) Twenty-one days after the initiation of immunosuppressive therapy. (C) Six 

months after discharge. 
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Fig. 2. 

Serial change in cardiac magnetic resonance imaging findings. (A–C) 

Before the initiation of immunosuppressive treatment. (D–F) Twenty- 

one days after the initiation of immunosuppressive treatment. (G–I) Six 

months after discharge. LGE, late gadolinium enhancement. 
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 therapeutic strategy for such cases concomitant with severe sec- 

ndary MR has not been established. Herein, we present a case 

f EM diagnosed as severe MR with mitral valve disruption, com- 

letely resolved by corticosteroids. 

ase report 

A 64-year-old female with a history of schizophrenia was ad- 

itted to a community hospital due to worsening dyspnea. Two 

onths before this admission, she complained of palpitation with- 

ut fever and chest pain, and then she felt dyspnea on exertion, 

hich was gradually getting worse. Her schizophrenia was well- 

ontrolled with regular medications, including major tranquiliz- 

rs. No new drugs or supplements had been started in the past 

everal months. She was newly diagnosed with congestive heart 

ailure due to non-ischemic cardiomyopathy based on the find- 

ngs of transthoracic echocardiography (TTE), demonstrating severe 

V dysfunction with severe MR, and coronary angiography with 

o significant stenosis of the epicardial coronary arteries. Since 

eart failure was not well-managed with medical treatment in- 

luding inotropic agents, she was transferred to our hospital for 

 more detailed examination and intensive therapy that included 

itral valve interventions. On admission, clinical examination re- 

ealed anasarca and pansystolic murmur at the apex on auscul- 

ation. Her blood pressure was 90/64 mmHg, and the heart rate 

as 121 bpm with regular rhythm under continuous dobutamine 

nfusion (3 μg/kg/min). Electrocardiography showed sinus tachy- 

ardia with multiple premature atrial contractions, without a wide 

RS wave and atrioventricular block. Chest radiography revealed 

ilateral pleural effusion and pulmonary congestion. TTE demon- 

trated severe MR with mitral valve disruption due to tethering 

nd mitral annular expansion in addition to diffuse severe hypoki- 

esis with localized asynergy. LV end-diastolic dimension (LVDd) 

as 60.6 mm, and LVEF was 25%. Tricuspid regurgitation pressure 

radient (TRPG) was 55.6 mmHg, suggesting severe pulmonary hy- 

ertension ( Fig. 1 A; Online Movie 1 ). Blood tests revealed no sig-

ificant elevation of eosinophils at 258/mm 

3 ( < 500/mm 

3 ) and a 

light elevation of cardiac troponin I at 0.050 ng/mL (normal val- 

es less than 0.024 ng/mL). The plasma angiotensin-converting en- 

yme and soluble interleukin-2 receptor levels were within nor- 

al. Cardiac magnetic resonance imaging (CMR) revealed trans- 

ural late gadolinium enhancement (LGE) localized in the anterior 

all and diffuse high-signal areas on T2-weighted images ( Fig. 2 A, 

 ). In addition, the mean native T1, which can estimate the de- 

ree of myocardial fibrosis, was 1600 ± 296 ms ( Fig. 2 C ). In the

aboratory data on day 5, peripheral eosinophil count was ele- 

ated to 680/mm 

3 . On day 10 of admission, she underwent en- 

omyocardial biopsy (EMB) in addition to right heart catheter- 
96 
zation, which showed an increase in mean pulmonary capil- 

ary wedge pressure (21 mmHg) and decreased cardiac output 

1.68 L/min/m 

2 ). Although we tried to wean off the dobutamine, 

er heart failure deteriorated with remaining severe MR, consid- 

red as a medically refractory state. On day 17, the histopathologi- 

al findings of the resected specimen on the EMB revealed myocar- 

ial eosinophilic infiltration with mild fibrosis and necrosis ( Fig. 3 ), 

nd she was diagnosed with EM. The etiology of EM remains un- 

nown despite screening for infections, including parasites, malig- 

ancy, or autoimmune disease. We introduced immunosuppressive 

herapy based on these pathological findings. Oral prednisolone at 

0 mg/day was initiated on day 21 for three days, and was then 

apered to a dose of 30 mg/day. As she became hemodynamically 

table after the introduction of PSL, dobutamine was gradually ta- 

ered. TTE performed on day 42 showed that MR was reduced 

rom severe to mild. LVDd and LVEF were 54.4 mm and 32%, re- 

pectively. TRPG was improved to 16.2 mmHg ( Fig. 1 B; Online 

ovie 2 ). CMR revealed that the high-signal area on T2-weighted 
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Fig. 3. 

Microscopic findings in resected specimens (hematoxylin and eosin 

staining). Red arrow indicates the eosinophilic infiltration. (A) High- 

power field. (B) low-power field (For interpretation of the references to 

color in this figure legend, the reader is referred to the web version of 

this article.). 
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mages decreased in size and the average native T1 was improved 

o 1385 ± 149 ms; however, focal transmural delayed enhance- 

ent at the anteroseptal wall remained unchanged ( Fig. 2 D–F ). 

n day 45, the patient was discharged with a prednisolone of 

0 mg/day. During the outpatient period, the prednisolone dose 

as tapered to a maintenance dose of 5 mg/day. Six months af- 

er discharge, the patient had no clinical adverse events. Blood 

ests showed that cardiac troponin I was normalized, TTE showed 

R was completely resolved. LVDd and LVEF were normalized to 

5.3 mm and 68%, respectively ( Fig. 1 C; Online Movie 3) . CMR 

emonstrated that the high-intensity area on T2-weighted images 

isappeared and the average native T1 was further improved to 

336 ± 128 ms although the focal transmural LGE remained at the 

nteroseptal wall ( Fig. 2 G–I ). 

iscussion 

EM is an under-diagnosed disease because its clinical presen- 

ations and examination findings vary. Peripheral eosinophilia is a 

ey diagnostic feature, but it is not always observed on admission 

n patients with EM. A previous report based on a large series of 

ublished cases demonstrated that peripheral eosinophilia was ab- 

ent on admission in approximately 25% of EM cases [3] . In the 

urrent case, peripheral eosinophilia was not observed on admis- 

ion. The more important clue to reach a definitive diagnosis of 

M is the gradual increase in peripheral eosinophils during hos- 

italization. A previous study demonstrated that upon monitoring 

he changes in peripheral eosinophil count, there was an increase 

n 3 of 4 patients with an initial eosinophil count of < 500/mm 

3 to

 500/mm 

3 7 to 12 days after admission, highlighting that the ab- 

ence of eosinophilia on admission does not exclude the diagnosis 

f EM [4] . Therefore, in addition to the white blood cell count, the 

osinophil count should be repeated after admission to decrease 

he probability of misdiagnosis. 

Among the various imaging modalities, CMR is a first-line di- 

gnostic tool for non-ischemic heart failure of unknown etiology. 

ubendocardial delayed enhancement patterns have been reported 

s characteristic of eosinophilic myocarditis [ 5–7 ], whereas other 

atterns, including diffuse patterns, have been reported in some 

apers [8] . In the current case, focal transmural delayed enhance- 

ent at the anteroseptal wall and diffuse myocardial hyperinten- 

ity in T2-weighted images were demonstrated, which might be 

ttributable to extensive edema in the myocardium. These find- 

ngs were not typical for EM but suggestive of ongoing inflam- 

ation. CMR is also helpful for the follow-up of the therapeutic 

ffect with corticosteroids in inflammatory heart diseases. In the 

urrent case, the high-intensity area on T2-weighted image disap- 

eared in the chronic phase, and the average native T1, one of the 

ost useful prognostic markers to reflect the degree of diffuse fi- 
97 
rosis, was improved from 1600 ± 29 ms to 1385 ± 149 ms. These 

ndings revealed adequate suppression of myocardial inflamma- 

ion and would be helpful in choosing the appropriate mainte- 

ance dose of immunosuppressive therapy. 

EMB is required for the definitive diagnosis of EM. However, 

ts penetration is relatively low because of the concern of life- 

hreatening complications, such as ventricular arrhythmias, espe- 

ially in the critically ill state with continuous dobutamine infu- 

ion. Furthermore, it is not a very sensitive technique because in- 

ammatory cell infiltrates are often localized in EM. A previous re- 

ort demonstrated that the sensitivity of EMB based on autopsy 

pecimens was estimated to be 54% [9] . This is likely to be lower 

n the beating heart owing to technical difficulties in the biopsy 

rocedure. If inflammatory heart disease, such as EM, was strongly 

uspected based on other test results, EMB should be repeated in 

ases with negative results. In the current case, if the initial EMB 

est did not lead to a diagnosis, the new appearance of eosinophilia 

uring hospitalization would have provoked the consideration of a 

epeated EMB. 

In terms of the treatment strategy for secondary MR due to 

V dysfunction, medical therapy should be initially optimized [10] . 

owever, in some cases, heart failure cannot be controlled by med- 

cal therapy alone. More intensive therapy, including cardiac resyn- 

hronization therapy and mitral valve intervention, is required. 

ven though the guidelines do not strongly recommend mitral 

alve intervention in cases with low ejection fraction, it would 

ave been considered if EMB had not confirmed EM or immuno- 

uppressive therapy had not been effective. Basically, we should as- 

ess the etiology of LV dysfunction leading to secondary MR before 

roceeding with intensive treatment. However, an unstable hemo- 

ynamic state can contribute to rushing to perform early invasive 

trategies, including mitral valve intervention. It is still challenging 

o establish an appropriate therapeutic strategy for refractory heart 

ailure with severe secondary MR as in the current case. 

In conclusion, severe secondary MR with mitral valve disruption 

as completely resolved via immunosuppressive treatment in this 

atient with EM. Comprehensive assessment of laboratory, imag- 

ng, and pathological examinations is crucial to develop an appro- 

riate therapeutic strategy for refractory heart failure. 
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