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Abstract: We report the case of a 69-year-old female patient in which echocardiography and cardiac
magnetic resonance imaging were used to diagnose a patient presenting with heart failure with
preserved ejection fraction (HFpEF) due to Loeffler endocarditis. Loeffler endocarditis is an uncom-
mon cause of heart failure with preserved ejection fraction, triggered by eosinophil and lymphocyte
infiltration of the endomyocardium, followed by the formation of thrombus in the afflicted area, and
eventually fibrosis. This condition is due to an increased number of eosinophils associated with
allergies, infections, systemic conditions, as well as malignancies and hypereosinophilic syndrome.
Loeffler endocarditis can lead to serious complications, such as progressive heart failure, systemic
thromboembolic events, or arrhythmias (including sudden cardiac death).

Keywords: Loeffler endocarditis; imaging; cardiac MRI; echocardiography

A 69-year-old female patient presented with dyspnea on moderate exertion, progres-
sively aggravated within the last two years. The patient had no history of angina or syncope.
Her medical records showed moderate hypereosinophilia, first documented 5 years before.

After ruling out a couple of common parasite infections by repeated stool sample
analysis, no other causes were investigated. The lady had no history of overt allergy and
nor of travel to any exotic destinations. She was treated for depression with escitalopram
and lorazepam; both started after the hypereosinophilia was documented.

On clinical examination, the patient had a blood pressure of 110/80 mmHg, a heart rate
of 90 bpm, fine crackles at the bases of both lungs, and bilateral edema of the inferior limbs.

The initial blood tests showed increased troponin I levels– 155 ng/L (>29 ng/L,
Pathfast assay, Medscience Corporation Mitsubishi Chemical Europe), and a blood smear
test was performed, yielding moderate hypereosinophilia with no dysmorphic features
4.95 × 109/L (55%). The number of leukocytes (7900/mm3), hemoglobin levels (14.3 g/dL),
and creatinine were normal (between 0.70 and 0.78 md/dL).

Echocardiography revealed a normal size left ventricle, with apical obliteration
(Figure 2A,B), thickening of the posterior mitral valve and chordae, restricted movement
and subsequent mild mitral regurgitation, as well as features of restrictive cardiomyopathy.
Based on these characteristics, the diagnosis of Loeffler endocarditis was suspected [1].

Diagnostics 2022, 12, 2157. https://doi.org/10.3390/diagnostics12092157 https://www.mdpi.com/journal/diagnostics

https://doi.org/10.3390/diagnostics12092157
https://doi.org/10.3390/diagnostics12092157
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com
https://orcid.org/0000-0001-5324-9780
https://doi.org/10.3390/diagnostics12092157
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com/article/10.3390/diagnostics12092157?type=check_update&version=1


Diagnostics 2022, 12, 2157 2 of 5
Diagnostics 2022, 12, x FOR PEER REVIEW 2 of 5 
 

 

 
Figure 1. Twelve-lead electrocardiogram—sinus rhythm and deep inverted T waves in most leads 
(excepting V1, V2, and aVR), and a corrected QT interval of 533 msec. 

The initial blood tests showed increased troponin I levels– 155 ng/L (>29 ng/L, 
Pathfast assay, Medscience Corporation Mitsubishi Chemical Europe), and a blood smear 
test was performed, yielding moderate hypereosinophilia with no dysmorphic features 
4.95 × 109/L (55%). The number of leukocytes (7900/mm3), hemoglobin levels (14.3 g/dL), 
and creatinine were normal (between 0.70 and 0.78 md/dL).  

Echocardiography revealed a normal size left ventricle, with apical obliteration 
(Figure 2A,B), thickening of the posterior mitral valve and chordae, restricted movement 
and subsequent mild mitral regurgitation, as well as features of restrictive 
cardiomyopathy. Based on these characteristics, the diagnosis of Loeffler endocarditis was 
suspected [1].  

Cardiac magnetic resonance imaging was further performed. Native and post-
contrast (9 mmol gadolinium) images were acquired. bSSFP Cine imaging showed a non-
dilated left ventricle with preserved ejection fraction and apical obliteration (Figure 2C 
and Supplementary Videos S1 and S2). Inversion recovery images 10 min after contrast 
injection showed sub-endocardial late gadolinium enhancement (LGE) pointing toward 
the apex and left ventricular apical non-enhancing mass-thrombus (Figure 2D).”  

The imaging features and the presence of hypereosinophilia were consistent with the 
diagnosis of Loeffler endocarditis [1,2]. A coronary angio-computed tomography was 
performed, showing no significant coronary stenosis, a myocardial bridge in the mid-
segment of the left anterior descendant artery, and a coronary calcium score of 0. The 
increase in troponin levels suggested active myocardial inflammation, prompting the 
initiation of treatment with corticosteroids (methylprednisolone 32 mg/day, starting 
dose), antihistamines (loratadine 10 mg), as well as loop and antialdosteronic diuretics, an 
angiotensin-converting enzyme inhibitor, and anticoagulants (acenocumarol and 
enoxaparin, which was discontinued when therapeutic INR was achieved) [3]. 

Figure 1. Twelve-lead electrocardiogram—sinus rhythm and deep inverted T waves in most leads
(excepting V1, V2, and aVR), and a corrected QT interval of 533 msec.

Cardiac magnetic resonance imaging was further performed. Native and post-contrast
(9 mmol gadolinium) images were acquired. bSSFP Cine imaging showed a non-dilated
left ventricle with preserved ejection fraction and apical obliteration (Figure 2C and Sup-
plementary Videos S1 and S2). Inversion recovery images 10 min after contrast injection
showed sub-endocardial late gadolinium enhancement (LGE) pointing toward the apex
and left ventricular apical non-enhancing mass-thrombus (Figure 2D)”.

The imaging features and the presence of hypereosinophilia were consistent with the
diagnosis of Loeffler endocarditis [1,2]. A coronary angio-computed tomography was per-
formed, showing no significant coronary stenosis, a myocardial bridge in the mid-segment
of the left anterior descendant artery, and a coronary calcium score of 0. The increase in
troponin levels suggested active myocardial inflammation, prompting the initiation of treat-
ment with corticosteroids (methylprednisolone 32 mg/day, starting dose), antihistamines
(loratadine 10 mg), as well as loop and antialdosteronic diuretics, an angiotensin-converting
enzyme inhibitor, and anticoagulants (acenocumarol and enoxaparin, which was discontin-
ued when therapeutic INR was achieved) [3].
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Figure 2. (A) Echo Parasternal long axis view showing obliteration of the left ventricular apex. (B) 
Echo Parasternal long axis view: normal-size left ventricle with normal systolic function, increased 
thickness of the posterior mitral leaflet and chordae, apical obliteration. (C) Cardiac MRI: 4 chamber 
view showing a normal-size left ventricle, with preserved ejection fraction and an apical mass en-
gulfing the papillary muscles. (D) Cardiac MRI: inversion recovery images 10 min after contrast 
injection showing left ventricular apical thrombus (white arrows) and sub-endocardial enhance-
ment (star).  

Following treatment, the signs and symptoms of heart failure subsided, and the tro-
ponin levels quickly returned to normal levels (19.4 ng/L at discharge). The eosinophil 
count was normal after a week of treatment. We further attempted to identify the cause 
of hypereosinophilia. A computer tomography scan ruled out solid malignancy; an area 
of panacinary emphysema and mild fibrosis at the base of the right lung were visible. 
Repeated stool samples were negative for parasites. The patient was referred to the inter-
nal medicine department to complete the investigations panel for eosinophilia. We con-
sidered parasite infection, allergy, rheumatological and hematological disorders as poten-
tial causes [3] and scheduled the patient for an appointment with the hematologist to test 
for JAK2, FIP1L1, CAL-R, and CMPL. However, the patient was non-compliant with rec-
ommendations and followed her treatment inconsistently. At the time of discharge, the 
echocardiography showed the remanence of thrombus, with little change in size. While it 
is accepted that upon follow-up CMR can show both the decrease in cardiac chamber vol-
umes, the resolution of apical thrombus, and the receding of subendocardial fibrosis, our 
patient skipped the follow-up visits and was, eventually, lost to follow-up.  

Loeffler endocarditis is a rather rare cause of heart failure, which requires specific 
treatment and is associated with a very poor prognosis if left untreated. HFpEF in Loeffler 
endocarditis is due to a change in ventricular compliance, and it shares similar pathophys-
iology with other restrictive cardiomyopathies; however, its pathophysiology is due to 
endocardial fibrosis from eosinophilic injuries instead of deposits of amyloid (in amyloi-
dosis), iron (hemochromatosis) or non-caseating granulomas (sarcoidosis).  

Cardiovascular imaging plays a pivotal role in the diagnosis [2,4,5]. While echocar-
diography features are usually most obvious in the late stages of the disease and may 
provide insufficient details, cardiac magnetic resonance imaging may be used to identify 
early changes and to better characterize the endocardium and the presence of thrombus 
in the late stages [6–8]. Although endomyocardial biopsy remains the gold standard for 

Figure 2. (A) Echo Parasternal long axis view showing obliteration of the left ventricular apex.
(B) Echo Parasternal long axis view: normal-size left ventricle with normal systolic function, in-
creased thickness of the posterior mitral leaflet and chordae, apical obliteration. (C) Cardiac MRI:
4 chamber view showing a normal-size left ventricle, with preserved ejection fraction and an apical
mass engulfing the papillary muscles. (D) Cardiac MRI: inversion recovery images 10 min after
contrast injection showing left ventricular apical thrombus (white arrows) and sub-endocardial
enhancement (star).

Following treatment, the signs and symptoms of heart failure subsided, and the
troponin levels quickly returned to normal levels (19.4 ng/L at discharge). The eosinophil
count was normal after a week of treatment. We further attempted to identify the cause
of hypereosinophilia. A computer tomography scan ruled out solid malignancy; an area
of panacinary emphysema and mild fibrosis at the base of the right lung were visible.
Repeated stool samples were negative for parasites. The patient was referred to the
internal medicine department to complete the investigations panel for eosinophilia. We
considered parasite infection, allergy, rheumatological and hematological disorders as
potential causes [3] and scheduled the patient for an appointment with the hematologist to
test for JAK2, FIP1L1, CAL-R, and CMPL. However, the patient was non-compliant with
recommendations and followed her treatment inconsistently. At the time of discharge, the
echocardiography showed the remanence of thrombus, with little change in size. While
it is accepted that upon follow-up CMR can show both the decrease in cardiac chamber
volumes, the resolution of apical thrombus, and the receding of subendocardial fibrosis,
our patient skipped the follow-up visits and was, eventually, lost to follow-up.

Loeffler endocarditis is a rather rare cause of heart failure, which requires specific
treatment and is associated with a very poor prognosis if left untreated. HFpEF in Lo-
effler endocarditis is due to a change in ventricular compliance, and it shares similar
pathophysiology with other restrictive cardiomyopathies; however, its pathophysiology
is due to endocardial fibrosis from eosinophilic injuries instead of deposits of amyloid (in
amyloidosis), iron (hemochromatosis) or non-caseating granulomas (sarcoidosis).

Cardiovascular imaging plays a pivotal role in the diagnosis [2,4,5]. While echocar-
diography features are usually most obvious in the late stages of the disease and may
provide insufficient details, cardiac magnetic resonance imaging may be used to identify
early changes and to better characterize the endocardium and the presence of thrombus
in the late stages [6–8]. Although endomyocardial biopsy remains the gold standard for
diagnosing the disease, it is an invasive procedure and may sometimes yield falsely neg-



Diagnostics 2022, 12, 2157 5 of 5

ative results [3]. However, cardiac MRI provides compelling evidence of the disease in
this patient, such as the presence of subendocardial LGE, and apical thrombus, features
that do not emerge in other cardiomyopathies associated with a restrictive pattern, such as
sarcoidosis, amyloidosis, or Fabry disease. Although apical hypertrophic cardiomyopathy
may exhibit a similar electrocardiographic pattern, the presence of apical thrombus and
subendocardial LGE lining the hypertrophied area is unlikely in this condition [4].

Every effort should be made to identify the cause of hypereosinophilia and provide
targeted treatment.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/diagnostics12092157/s1, Video S1: CMR 4C view, Video S2: CMR
2C view.

Author Contributions: Conceptualization, S.L. and M.P.; methodology, S.L.; software, M.P.; valida-
tion, A.M; formal analysis, S.L.; investigation, S.L. and A.M.; resources, S.L.; data curation, A.M.;
writing—original draft preparation, S.L.; writing—review and editing, S.L and M.P.; visualization,
S.L and M.P.; supervision, A.M.; project administration, S.L.; funding acquisition, S.L. and M.P. All
authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the University of Medicine and Pharmacy of Tîrgu Mures,
Research Grant number 15609/4 of 29 December 2017.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Emergency Institute for Cardiovascular
Diseases and Heart Transplant of Tirgu Mures (protocol code 785/2018).

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Kleinfeldt, T.; Nienaber, C.A.; Kische, S.; Akin, I.; Turan, R.G.; Körber, T.; Schneider, H.; Ince, H. Cardiac Manifestation of the

Hypereosinophilic Syndrome: New Insights. Clin. Res. Cardiol. Off. J. Ger. Card. Soc. 2010, 99, 419–427. [CrossRef]
2. Park, J.; Hemu, M.; Kalra, D. Loeffler’s Endocarditis: A Diagnosis Made With Cardiac Magnetic Resonance (CMR) Imaging. J.

Am. Coll. Cardiol. 2019, 73, 2267. [CrossRef]
3. Roufosse, F.; Weller, P.F. Practical Approach to the Patient with Hypereosinophilia. J. Allergy Clin. Immunol. 2010, 126, 39–44.

[CrossRef]
4. Habib, G.; Bucciarelli-Ducci, C.; Caforio, A.L.P.; Cardim, N.; Charron, P.; Cosyns, B.; Dehaene, A.; Derumeaux, G.; Donal,

E.; Dweck, M.; et al. Multimodality Imaging in Restrictive Cardiomyopathies: An EACVI expert consensus document In
collaboration with the “Working Group on myocardial and pericardial diseases” of the European Society of Cardiology Endorsed
by The Indian Academy of Echocardiography. Eur. Heart J. -Cardiovasc. Imaging 2017, 18, 1090–1121. [CrossRef] [PubMed]

5. Gastl, M.; Behm, P.; Jacoby, C.; Kelm, M.; Bönner, F. Multiparametric Cardiac Magnetic Resonance Imaging (CMR) for the
Diagnosis of Loeffler’s Endocarditis: A Case Report. BMC Cardiovasc. Disord. 2017, 17, 74. [CrossRef] [PubMed]

6. Radovanovic, M.; Jevtic, D.; Calvin, A.D.; Petrovic, M.; Paulson, M.; Rueda Prada, L.; Sprecher, L.; Savic, I.; Dumic, I. “Heart
in DRESS”: Cardiac Manifestations, Treatment and Outcome of Patients with Drug Reaction with Eosinophilia and Systemic
Symptoms Syndrome: A Systematic Review. J. Clin. Med. 2022, 11, 704. [CrossRef] [PubMed]

7. Schreiber, K.; Zuern, C.S.; Gawaz, M. Loeffler Endocarditis: Findings on Magnetic Resonance Imaging. Heart 2007, 93, 354.
[CrossRef] [PubMed]

8. Allderdice, C.; Marcu, C.; Kabirdas, D. Intracardiac Thrombus in Leukemia: Role of Cardiac Magnetic Resonance Imaging in
Eosinophilic Myocarditis. CASE Cardiovasc. Imaging Case Rep. 2018, 2, 114–117. [CrossRef]

https://www.mdpi.com/article/10.3390/diagnostics12092157/s1
https://www.mdpi.com/article/10.3390/diagnostics12092157/s1
http://doi.org/10.1007/s00392-010-0144-8
http://doi.org/10.1016/S0735-1097(19)32873-6
http://doi.org/10.1016/j.jaci.2010.04.011
http://doi.org/10.1093/ehjci/jex034
http://www.ncbi.nlm.nih.gov/pubmed/28510718
http://doi.org/10.1186/s12872-017-0492-7
http://www.ncbi.nlm.nih.gov/pubmed/28284183
http://doi.org/10.3390/jcm11030704
http://www.ncbi.nlm.nih.gov/pubmed/35160164
http://doi.org/10.1136/hrt.2006.094599
http://www.ncbi.nlm.nih.gov/pubmed/17322509
http://doi.org/10.1016/j.case.2017.12.003

	References

