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Introduction
Klebsiella pneumoniae is a common cause of nosocomial

pulmonary infection, particularly in “immuno-compromised”
subjects who are hospitalized from severe diseases, such as
malignancy, neutropenia, end-stage heart or renal failure [1]. It
is estimated that each year this Gram negative pathogen can
determine about 8% of infectious disease among patients in
western countries hospitals [2].

We report a case of K. pneumoniae induced myocarditis
associated to pulmonary infection in a patient receiving bone
marrow transplant.

Myocarditis caused by bacterial pathogens is rare in
immunocompetent individuals. Moreover, to the best of our
knowledge, only few cases of myocarditis due to Klebsiella
have been reported in literature so far.

Case Report
A 37-years old man, who had been diagnosed with

hemophagocytic lympho-histiocytosis syndrome, on the basis
of bone-marrow biopsy, underwent allogenic bone marrow
transplant. He had been treated with corticosteroids therapy
and before transplant underwent a reduced conditioning
regimen with fludarabine, melphalan and anti-thymocyte
globuline. Pre-transplant electrocardiogram (ECG) and
echocardiogram were normal, blood cell count demonstrated:
3,400,000 red cells, 10,500 white cells (WBC) and 88,000
platelets.

Complete donor chimerism was achieved after bone
marrow transplant. With cyclosporine therapy there was not
any sign of graft-versus-host disease such as skin rash,
vomiting, diarrhea or abdominal pain. After a week the patient
was not yet completely immunocompetent (WBC were 1,280

with 82% neutrophils, 7.4% monocytes and only 9%
lymphocytes), in addition the IgA and the IgM were normal
while the IgG concentration was reduced to 403 mg/dl
(751-1560 mg/dl).

About ten days after transplant he developed acute dyspnea
at rest, with fever, cough and chest pain. On physical
examination the heart rate was 130 beats/min and the blood
pressure was 140/80 mmHg. The heart sounds were normal
and a 2/6 Levine murmur was audible on the right sternal
border; the breath sounds were diminished bilaterally and
rales were audible in both lung bases, the peripheral oxygen
saturation was 72%. A chest X-ray revealed cardiomegaly,
pulmonary congestion and a nodule in the right lower lung
field.

ECG showed synusal tachycardia, and new onset of negative
T waves in a VL, V1 and V2.

Figure 1: M-mode parasternal long axis view demonstrating
dilatation and hypokinesis of left ventricle.

Echocardiogram demonstrated dilatation of left ventricle
(end-diastolic diameter was 56 mm and end-diastolic volume
was 150ml) with global impaired contraction (ejection
fraction=40%); mild mitral regurgitation was also
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demonstrated by colour Doppler. No pericardial fluid was
detected (Figure 1).

Initial troponin T was markedly elevated up to 2,911 ng/L
(0.00-40.00 ng/L).

In addition, the initial level of pro-hormone of B natriuretic
peptide (BNP) increased to 47,490 pg/mL (0.0-100 pg/mL) and
it was reduced to 30,700 pg/mL after a week.

As Klebsiella pneumoniae was detected both in the blood
and in the sputum, he was diagnosed with presumed bacterial
myocarditis complicating pneumonia and was treated with
intravenous Inipenem for 14 days (until haemocoltures
became negative) as well as Furosemide and Enalapril 10 mg,
with a significant clinical benefit.

As matter of fact, the ventricular end-diastolic volume was
reduced to 128 mL, and ejection fraction was 46%,
furthermore the patient did not complain of dyspnea (Figure
2).

Figure 2: Apical four-chamber view.

Endo-myocardial biopsy (EMB) was deemed too dangerous
for presence of thrombocytopenia and leukopenia. Moreover,
the therapy probably should not have been modified by the
result of biopsy for the good prognosis of this case. As the
priority was to stabilize the patient and to treat the infection,
cardiac resonance magnetic imaging (CMRI) was postponed of
about three weeks after the onset of myocarditis.

The images confirmed the mild left ventricular dilatation.
But CMRI did not show findings consistent with myocarditis
such as myocardial hyperaemia and focal edema, nor late
gadolinium enhancement (Figure 3).

Follow up echocardiograms demonstrated that left
ventricular dimensions became normal and systolic function
improved gradually with an ejection fraction of 50% by a
month, so diuretics were discontinued. The patient was
instructed by cardiologists and nurses to detect early
symptoms of heart failure worsening, such as onset of
dyspnoea, tachycardia, ankle swelling or weight gain [3].

Figure 3: Magnetic resonance imaging of left ventricle.

Discussion
Acute myocarditis is an inflammatory disease of the cardiac

muscle that frequently causes heart failure and sometime can
evolve to dilated cardiomyopathy. Acute myocarditis can be
caused by infections with various pathogens, autoimmune
disorders, drugs and toxins. The majority of cases of
myocarditis are idiopathic or result from viral infection.
Instead, bacterial myocarditis is very rare, with a prevalence
ranging from 0.2 to 1.5% [4], and it usually occurs in immuno
compromised patients [5].

Generally, it can be a complication of bacteremia discovered
at post-mortem examination without significant clinical
symptom.

Pathogenesis is largely unknown. A direct bacterial invasion
of myocardium from blood has been hypothesized as well as
indirect damage by release of cytokines and myocardial
depressant substances.

Myocarditis can affect individuals of all ages, although it is
most frequent in the young adults. The actual incidence in the
general population is hard to determine but it is estimated
ranging from 1.06 to 5.0% [6,7].

Myocarditis is a common but challenging diagnosis. In fact
clinical manifestations may vary widely, ranging from mild
symptoms of chest pain associated with transient ECG
anomalies to cardiogenic shock, death or life-threatening
arrhythmias.

Even though the diagnostic golden standard is EMB, it has
many limitations such as lack of availability, low sensitivity and
specificity, not to mention the potential risks.
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treatment and have a favourable prognosis. Recently, EMB has
been recommended only for a selected group of critically ill
patients with a rapid worsening, that could benefit of specific
treatments [4,7].

Recently CRMI has proved to be an alternative, non-invasive
diagnostic tool without the risks connected to EMB [4].

 The diagnosis of myocarditis can be particularly difficult if it
occurs in the context of overwhelming sepsis. In our case the
diagnosis was suspected from the new onset of repolarization
disorders at ECG associated to heart failure that prompted
echocardiographic examination.

Although, we cannot directly demonstrate with EMB that
myocarditis was caused by KP infection, the close temporal
association between the diagnosis of pneumonia and the
onset of cardiac symptoms suggests with every likelihood that
pulmonary infection induced the myocarditis probably through
a toxic mechanism. Furthermore, it has been demonstrated
that tracheal aspirates may be a useful substrate for
identification of causative agents by Polymerase Chain
Reaction (PCR) analysis in young patients with myocarditis and
pneumonitis. In fact all PCR obtained by tracheal aspirate
demonstrated identical results to those performed on EMB
specimens [8].

A systematic review of literature yielded only four case
reports of Klebsiella associated myocarditis so far [9-12].

In conclusion, myocarditis should be a rare but severe
complication of Klebsiella pneumonia infections. However, it
requires a high grade of suspicion by clinicians in order to
recognize early signs and symptoms of this serious
complication. Chest pain and ECG changes should prompt to
perform echocardiogram and Troponin level measurement in
order to diagnose heart inflammation [13].
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For these reasons EMB is infrequently performed, especially
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