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reperfusion. Due to angina she under-
went a coronary angiogram in 2000 that 
demonstrated a long diffuse atheroma in 
the mid-left anterior descending artery 
with near complete occlusion and good 
collateral flow. She was treated conser-
vatively. Echocardiography at the time 
demonstrated preserved left ventricular 
function with apical hypokinesis. She 
was physically active with good functional 
capacity until the present admission. She 
also suffered from well-controlled hyper-
tension, mild diabetes mellitus, hyperlipi-
demia and chronic atrial fibrillation. Her 
medications included atenonol 50 mg 
twice daily, aspirin 100 mg hydrochloro-
zide 25 mg, simvastatin 80 mg, twice daily 
and coumadin. On physical examination 
she was afebrile, had mild dyspnea, blood 
pressure of 111/75 mmHg and irregular 
pulse of 102/min. Oxygen saturation 
on room air was 92%. She had distant 
irregular heart sounds, her lungs were 
clear to auscultation, and the extremities 
were without edema. Electrocardiogram 
revealed atrial fibrillation, right bundle 
branch block, Q waves and ST-T changes 
in the inferior leads. The electrocardio-
gram was not significantly different from 
a previous ECG. Troponin-T was elevated 

t he diagnosis and treatment of acute 
heart failure and cardiogenic shock as 

the initial presentation of acute fulminant 
myocarditis can be very challenging, par-
ticularly in elderly patients with previous 
ischemic heart disease. We present such a 
case and discuss the diagnostic dilemma 
and the appropriate diagnostic and treat-
ment strategies. 

Patient descriPtiOn

A 76 year old woman was admitted fol-
lowing a few days of excertional dyspnea, 
chest discomfort, fatigue and a short-
lasting fever. Two weeks earlier she expe-
rienced right facial weakness followed by 
ptosis of the right eyelid which gradually 
subsided. Her medical history included 
an anterior myocardial infarction in 1993 
that was treated with streptokinase with 

to 5.5 ng/ml (normal < 0.1) and creatine 
phosphokinase was 346 U/L (normal < 
170). Lactate dehydrogenase reached 1525 
U/L (normal < 420), C-reactive protein 
was elevated to 13.5 mg/dl (normal < 1); 
the white blood count was normal. 

On admission, she developed car-
diogenic shock with severe dyspnea, 
reduced blood pressure and congestion 
on X-ray. Troponin-T rose to 7.5 ng/ml. 
Aggressive treatment with an intraaortic 
balloon pump, inotropes and intrave-
nous diuretics stabilized her condition. 
Echocardiography revealed severe biven-
tricular failure, diffusely decreased left 
ventricular contraction with significant 
mitral regurgitation and no pulmonary 
hypertension. Mitral regurgitation was not 
due to a flail leaflet or a ruptured chord. 
Left and right coronary catheterization 
revealed no significant change in coro-
nary anatomy from a previous examina-
tion with the same severe stenosis in the 
mid-left anterior descending artery. There 
was no pulmonary hypertension and no 
pulmonary artery branch cutoffs. Cardiac 
index was measured at 1.5 L/min/m2. 
Endomyocardial biopsy was performed 
[Figure]. The biopsy demonstrated severe 
diffuse myocyte necrosis, a predominantly 

fulminant myocarditis, giant cell 
myocarditis, ischemic heart disease, 
cardiogenic shock 
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Histological specimen 
(hematoxylin & eosin staining) 
from the right ventricle 
demonstrating severe, diffuse 
necrotizing lymphocytic 
myocarditis. [a] Areas of diffuse 
myocardial necrosis with large 
infiltrates of lymphocytes (arrow). 
[B] Severe myocardial necrosis 
and a nucleated giant cell can be 
seen (arrow)
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lymphocytic infiltrate with sparse giant 
cells. She was treated with an angiotensin-
converting enzyme inhibitor, beta blockers 
and furosemide. The patient was weaned 
from the intraaortic balloon pump after 3 
days. Repeat echocardiogram 5 days later 
demonstrated significant improvement in 
left ventricular function. A comprehensive 
immunological and infectious workup 
was negative. The pathology diagnosis was 
severe, diffuse necrotizing lymphocytic 
myocarditis. Follow-up 16 months after 
the event revealed the patient to be free of 
heart failure, with preserved left ventricu-
lar function on echocardiography. 

cOmment

The patient presented with an acute event 
and it was not clear if the patient was suf-
fering from an acute coronary syndrome 
or from acute myocarditis. Since the 
patient was an elderly woman with sig-
nificant risk factors and a history of isch-
emic heart disease, the diagnosis of acute 
coronary syndrome versus myocarditis 
can be difficult. While myocarditis occurs 
more frequently in young people, it is not 
uncommon in the elderly. The diagnosis 
is often dismissed or overlooked in the 
elderly due to coexistent coronary disease. 
Inflammatory indices as well as echocar-
diography can be helpful in making the 
diagnosis; however, they are not always 
conclusive. Even performing a coronary 
angiogram may not give a definite diag-
nosis, particularly in a patient with previ-
ous complex coronary disease, as in our 
patient. Fortunately, in the present case 
we could compare the coronary anatomy 
to a previous angiogram and conclude 
that there was no change, suggesting that 
the coronary lesion was most probably 
not the cause of the present insult. Indeed, 
the diagnosis of myocarditis versus isch-
emia frequently necessitates a myocardial 
biopsy to prove or disprove the diagnosis. 
Unexplained, new-onset heart failure of 
less than 2 weeks duration associated 
with hemodynamic compromise is a 
class I indication for endomyocardial 
biopsy according to recent American 

Heart Association/American College of 
Cardiology/European Society of Cardio- 
logy guidelines and was indicated in the 
present case. Even a myocardial biopsy 
may be inconclusive due to the patchy 
nature of myocarditis and the considerable 
sampling error associated with establish-
ing the diagnosis of myocarditis. The use 
of magnetic resonance T2 imaging and 
early gadolinium contrast enhancement 
as well as late enhancement that detects 
small areas of myocardial necrosis associ-
ated with active myocarditis may increase 
the diagnostic yield of endomyocardial 
biopsy by guiding the site of tissue sam-
pling [1].  Recent data suggest a promising 
role for MRI in discriminating myocardi-
tis from myocardial infarction [2]. MRI 
can demonstrate evidence of acute active 
inflammation by increased T2 imaging 
signal, while infarction or fibrosis can 
be detected by late gadolinium enhance-
ment. 

Our patient rapidly deteriorated into 
cardiogenic shock. This is a classical pre- 
sentation of fulminant myocarditis: 
patients are critically ill, with acute severe  
left ventricular dysfunction and hemody-
namic instability. However, these patients 
have a good long-term outcome [3]. This 
differs significantly from patients with 
acute or subacute myocarditis who are 
initially less ill but have a progressive 
course that leads to death or the need 
for cardiac transplantation. Since the 
prognosis of patients with fulminant 
myocarditis is excellent if they survive 
the initial insult, these patients should be 
treated aggressively in the intensive care 
unit [3]. They should receive full hemo-
dynamic support including vasopressors 
and mechanical support by an intraaortic 
balloon pump or a left ventricular assist 
device. Standard heart failure therapy 
should also be started as soon as possible. 
However, immunosuppressive therapy is 
not indicated in patients with fulminant 
myocarditis as this was not shown in the 
Myocarditis Treatment Trial to improve 
prognosis [4]. 

Another acute myocardial inflamma-
tory disease that can resemble fulminant 

myocarditis is giant cell myocarditis. 
Although rare, this disease is rapidly 
progressive and leads to progressive con-
gestive heart failure, frequently associated 
with refractory ventricular arrhythmia 
and conduction disturbances. Patients 
with this disease frequently have other 
autoimmune diseases. The diagnosis is 
based on identifying the typical nucle-
ated giant cells on myocardial biopsy in 
addition to lymphocytes, histiocytes and 
eosinophils. This disease, in contrast to 
fulminant myocarditis, carries a poor 
prognosis. Treatment should consist 
of steroids with immunosuppressive 
therapy including cyclosporine and/or 
azathioprine that significantly improves 
prognosis [5]. Transplantation can also 
be an alternative despite the possibility of 
recurrence in the transplanted heart. 

Our main therapeutic challenge in the 
present case was the possibility of giant 
cell myocarditis and whether to initiate 
immunosuppressive therapy. The fact that 
only a few giant cells were found without 
eosinophils and histiocytes in the biopsy, 
together with the rapid clinical improve-
ment with supportive therapy, led us to 
the conclusion that we are dealing with a 
case of fulminant lymphocytic myocardi-
tis and not giant cell myocarditis. The 
patient’s immediate and long-term clinical 
course also supported this diagnosis.

While acute heart failure in myocardi-
tis can be a life-threatening event and the 
diagnosis can be elusive, timely action 
with rapid diagnostic tests including a 
myocardial biopsy and rapid aggressive 
treatment can help improve the outcome 
of patients with this disease.

acknowledgments: 
The authors thank Dr. Leslie T. Cooper and 
Dr. William D. Edwards at the Mayo Clinics, 
Rochester, MN, USA for their advice in the 
management of this patient.

corresponding author:
dr. a. Keren
Heart Institute, Hadassah University Medical 
Center, P.O. Box 12000, Jerusalem 91120, Israel 
Phone: (972-2) 677-6564 
Fax: 972-2- 6411028
email: andrek@cc.huji.ac.il



case cOmmunicatiOns

 775

IMAJ • VOL 13 • DeceMber 2011

references
Skouri HN, Dec GW, Friedrich MG, Cooper LT. 1. 
Noninvasive imaging in myocarditis. J Am Coll 
Cardiol 2006; 48: 2085-93.
Assomull RG, Lyne JC, Keenan N, et al. The role 2. 
of cardiovascular magnetic resonance in patients 
presenting with chest pain, raised troponin, and 

unobstructed coronary arteries. Eur Heart J 2007; 
28: 1242-9.

McCarthy RE 3rd, Boehmer JP, Hruban RH, et 3. 
al. Long-term outcome of fulminant myocarditis 
as compared with acute (nonfulminant) myocar- 
ditis. N Engl J Med 2000; 342: 690-5.

Mason JW, O'Connell JB, Herskowitz A, et al. 4. 

A clinical trial of immunosuppressive therapy 
for myocarditis. The myocarditis treatment trial 
investigators. N Engl J Med 1995; 333: 269-75.

Cooper LT Jr, Berry GJ, Shabetai R. Idiopathic 5. 
giant-cell myocarditis – natural history and treat- 
ment. Multicenter giant cell myocarditis study  
group investigators. N Engl J Med 1997; 336: 1860-6.

Rapidly progressive glomerulonephritis (RPGN) is a life-threat- 
ening clinical syndrome and a morphological manifestation 
of severe glomerular injury that is marked by a proliferative 
histological pattern (‘crescents’) with accumulation of T cells 
and macrophages and proliferation of intrinsic glomerular 
cells. Bollée and co-researchers show de novo induction of 
heparin-binding epidermal growth factor-like growth factor 
(HB-EGF) in intrinsic glomerular epithelial cells (podocytes) 
from both mice and humans with RPGN. HB-EGF induction 
increases phosphorylation of the epidermal growth factor 
receptor (EGFR, also known as ErbB1) in mice with RPGN. In 

HB-EGF-deficient mice, EGFR activation in glomeruli is absent 
and the course of RPGN is improved. Autocrine HB-EGF 
induces a phenotypic switch in podocytes in vitro. Conditional 
deletion of the Egfr gene from podocytes of mice alleviates the 
severity of RPGN. Likewise, pharmacological blockade of EGFR 
also improves the course of RPGN, even when started 4 days 
after the induction of experimental RPGN. This suggests that 
targeting the HB-EGF-EGFR pathway could also be beneficial 
in treatment of human RPGN.
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capsule

epidermal growth factor receptor promotes glomerular injury and renal failure in rapidly 
progressive crescentic glomerulonephritis

Anemia due to insufficient production of and/or response 
to erythropoietin (Epo) is a major complication of chronic 
kidney disease and cancer. The mechanisms modulating 
the sensitivity of erythroblasts to Epo remain poorly under- 
stood. Coulon et al. show that, when cultured with Epo at 
suboptimal concentrations, the growth and clonogenic 
potential of erythroblasts was rescued by transferrin receptor 
1 (TfR1)-bound polymeric IgA1 (pIgA1). Under homeo- 
static conditions, erythroblast numbers were increased 
in mice expressing human IgA1 compared to control mice. 
Hypoxic stress of these mice led to increased amounts 
of pIgA1 and erythroblast expansion. Expression of 
human IgA1 or treatment of wild-type mice with the TfR1 

ligands pIgA1 or iron-loaded transferrin (Fe-Tf) accelerated 
recovery from acute anemia. TfR1 engagement by either 
pIgA1 or Fe-Tf increased cell sensitivity to Epo by inducing 
activation of mitogen-activated protein kinase (MAPK) and 
phosphatidylinositol 3-kinase (PI3K) signaling pathways. 
These cellular responses were mediated through the TfR1-
internalization motif, YXXΦ. These results show that pIgA1 
and TfR1 are positive regulators of erythropoiesis in both 
physiological and pathological situations. Targeting this 
pathway may provide alternate approaches to the treatment 
of ineffective erythropoiesis and anemia.
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Polymeric iga1 controls erythroblast proliferation and accelerates erythropoiesis recovery in anemia

“a person without a sense of humor is like a wagon without springs –  
jolted by every pebble in the road”

Henry Ward Beecher (1813-1887), American preacher, social reformer and writer 

“Besides the noble art of getting things done, there is the noble art of leaving things undone. 
the wisdom of life consists in the elimination of non-essentials”

Lin Yutang (1895-1976), Chinese writer, whose  informal but polished style in both Chinese and English made him one of the most 
influential writers of his generation and his translations of classic Chinese texts into English were bestsellers in the West




