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ABSTRACT

A 60-year-old man with known epilepsy was admitted
to our hospital due to hypotension, fever and ar-
rhythmia. He was treated medically and myocardial
infarction was ruled out. Treatment of septic shock
was established according to the guidelines of the early
goal-guided therapy including vasopressors, inotropic
agents, mechanical ventilation, and hemofiltration in
combination with empirical treatment with antim-
icrobial drugs and hydrocortisone. The patient’s con-
dition deteriorated rapidly into multi-organ failure
resulting in a fatal outcome. Ante-mortem blood cul-
tures were sterile. Autopsy findings were compatible
with Epstein-Barr virus mediated lymphoproliferative
disorder, malignant lymphoma, disseminated candidi-
asis and candida myocarditis. Post-mortem blood and
tissue cultures were positive for growth of candida
glabrata and candida albicans, respectively. The post-
mortem examination documented Epstein-Barr virus
mediated lymphoproliferative disorder and malignant
small cell lymphoma associated with candida myocar-
ditis. Prior to death, the patient did not receive antivi-
ral or antifungal treatment. Fatal candida myocarditis
associated with septic shock secondary to disseminated
candidiasis in a 60-years old male patient with prior
unknown immune compromised state caused by Ep-
stein-Barr virus mediated lymphoproliferative disor-
der and malignant lymphoma is described.
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1. INTRODUCTION

Myocarditis may have several etiologic agents. The most
common are enteroviruses and adenoviruses. Myocardi-
tis of any etiology usually presents with cardiac failure

and ventricular arrhythmia. As a result, myocarditis is one
of the most common causes of sudden death in patients
without pre-existing structural heart disease [1].

Candida is a dimorphic fungus that exists as a commen-
sal of warm-blooded animals including humans [2]. Due to
the disturbance of the microflora, infection may occur in
immuno-compromised individuals. The most commonly
affected organs are the liver and spleen followed by the
kidneys, brain, eyes and myocardium [3]. We describe a
case of a 60-years old male patient with prior unrecog-
nized immune compromised state caused by Epstein-Barr
virus mediated lymphoproliferative disorder and malig-
nant lymphoma who was presented with fatal candida
myocarditis associated with septic shock secondary to
disseminated candidiasis.

2. CASE REPORT

A 60-year-old man (weight of 100 kg and height of 185
cm) with known epilepsy was admitted to our hospital
due to septic shock. His further medical history included
gastric surgery after swallowing dental elements and a
car accident few years earlier. The patient had a three-
days history of general malaise, anorexia and shivering.
On admission, the patient was tachypnoeic and sweaty
with a blood pressure of 70/20 mmHg, a body tempera-
ture of 35.2°C and an irregular pulse rate of 120 bpm.
The patient was sedated, intubated and mechanically
ventilated. The circulation was supported with inotropic
agents, vasopressors and fluid regimens. Because of his
septic shock the patient was initially treated according to
the guidelines of the early goal-guided therapy [4].
Blood cultures were taken together with the initiation of
an empiric treatment of a combination of antimicrobial
therapy (ciprofloxacin and amoxicilline/clavulanic acid)
and hydrocortison. Admission electrocardiograms (Fig-
ures 1(a) and (b)) showed atrial fibrillation with rapid
ventricular response of 150/min, with wide QRS com-
plex associated with alternating configuration of right
and left bundle branch block patterns.
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Figure 1. Admission electrocardiograms depicting atrial fibril-
lation with rapid ventricular rate and alternated configuration
of left (a); and (b) right bundle branch block patterns.

Chemical (amiodaron) and electrical cardioversion
were attempted due to atrial fibrillation but were unsuc-
cessful to restore sinus rhythm. Emergency coronary
angiography revealed no significant atherosclerotic
coronary arterial disease. Chest X-ray illustrated cardi-
omegaly without infiltrative lesions or pleural effusion.
Transesophageal echocardiography demonstrated mild
pericardial effusion with diffuse left ventricular hypoki-
nesia without valvular dysfunction nor cardiac tampo-
nade. There were no vegetations. Laboratory investiga-
tion depicted biochemical signs of severe sepsis with ele-
vated infection parameters of C-reactive protein (CRP)
and leukocytosis, elevated troponine and CK levels. The
liver and renal function tests were abnormal.

Ante-mortem serial blood cultures were negative for
bacterial or fungal growth. Elevated serum lactate concen-
trations indicating global tissue hypoxia. Arterial blood
gases revealed metabolic acidosis with a strongly negative
base deficit.

Multi-slice computed tomography scan of thorax and
abdomen showed enlarged mediastinal lymphe nodes,
pleural effusion and para-aortal lymphadenopthy. Furth-
ermore, diverticulosis and infiltrative lesions in the re-
gion of the gall bladder were found.

During the following hours, the condition of the pa-
tient deteriorated rapidly. Due to renal failure and sepsis,
continuous high-volume veno-venous hemofiltration was
carried out. Unfortunately the multi-organ failure devel-
oped in a non-resuscitationable state of septic shock. Three
days after admission to the hospital the patient succumbed.
Post-mortem examination was performed. Prior to death,
the patient was not known with immunosuppressive condi-
tions, illness or malignancy.
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At post-mortem examination, the heart weighed 611
grams reflecting cardiomegaly without evidence of necro-
sis, fibrosis or infarction. The coronary arteries showed
mild atherosclerotic changes with non-significant luminal
narrowing. The cardiac valves did not show signs of val-
vulitis. Post-mortem blood culture showed growth of can-
dida glabrata and tissue cultures (spleen and lungs) were
positive for candida albicans.

Microscopic examination demonstrated fulminant my-
ocarditis consisting of diffuse infiltration with lymphoid
cells interposing the myocardial tissue (Figures 2(a)-(c))
and inflammatory reaction without granulomas.
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Figure 2. (a) Lymphocytes in myocardial tis-
sue illustrated by positive Eber staining (20x)
(arrows). (b) Standard HE staining (20x) of
heart tissue allowing the demonstration of
lymphocyte infiltration indicating myocarditis
(arrow). (c) Pas-D staining (63%) showing the
yeasts (arrow) in the myocardial tissue.
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Special stains for fungi on cardiac sections were posi-
tive. Furthermore, generalized lymphadenopathy with
Epstein-Barr virus (EBV)-mediated lymphoproliferative
disorder was found (Figures 3(a)-(c)).
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Figure 3. (a) Lymph node with Eber-positive cells (ar-
rows) (40x); (b) HE staining (5%) of a lymph node illus-
trating the essentially normal lymphoid structure and ar-
chitecture; (c) Eber-positive (5x) cells are shown in the
lymph node (blue cluster of cells).
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Bone marrow showed lymphoid foci localized inter-
trabecular and paratrabecular suggesting low-grade ma-
lignant small cell lymphoma (Figures 4(a)-(c)) which
may have caused the immune compromised state giving
rise to EBV-mediated lymphoproliferative reaction.
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Figure 4. (a) Bone marrow (20x) with paratrabecu-
lar groups of B-cells (CD79a-positive), indicating
malignant lymphoma (arrows); (b) A single lym-
phocyte (arrow) in the bone marrow shows positive
Eber staining (40x). Eber is a molecular biological
staining method using in situ hybridization of Ep-
stein Barr virus RNA; (c) Standard HE staining
(20x) of bone marrow demonstrating infiltration of
small lymphcytes (arrow). Compare this image with
CD79a staining of bone marrow in (Figure 4(a)) in
which the B-cells are specifically stained.
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3. DISCUSSION

Candida is a dimorphic fungus that exists as a commen-
sal of warm-blooded animals including humans [2]. Due
to the disturbance of the microflora, infection may occur
in immune compromised individuals. However the di-
agnosis of disseminated candida infection is difficult.
The overall rate of positive blood cultures is around 20%
[5]. In our patient, ante-mortem serial blood cultures
remained negative as well.

Furthermore, candida infections have increased dra-
matically over the last two decades due to the wide spread
use of broad-spectrum antibiotics, immunosuppressive
treatment, and longer survival of immune compromised
patients [2].

In the immune compromised hosts the inflammatory
response may be minimal resulting in abscesses com-
posed of candida organisms and necrotic tissue [3]. Dif-
ferent internal organs may be involved in disseminated
candidiasis. The most commonly affected are the liver
and spleen followed by the kidneys, brain, eyes and
myocardium [3]. Acute infection of the heart (endocardi-
tis, myocarditis and/or pericarditis) may occur secondary
to various infectious conditions such as viral, bacterial
and fungal agents [6]. The latter usually occurs in im-
mune compromised patients. Predisposing factors for
candida infection include central venous catheters, anti-
biotic use, underlying heart disease, open-heart surgery,
prosthetic valves and intravenous heroin addiction [7,8].
Symptoms may resemble bacterial endocarditis such as
fever, murmur, splenomegaly, congestive heart failure,
petechiae, papules, pustules, nodules or ulcers [7]. Re-
cently, a fatal case of bacterial myocarditis causing sep-
tic shock has been reported in a middle-aged cirrhotic
patient [9]. Cardiac troponin is elevated in patients with
acute myocarditis [6], as was the case in the current pa-
tient.

In a necropsy study of 168 cancer patients with can-
didiasis, 10% showed myocardial involvement. These 17
patients were among the 85 cases with disseminated
candida infection. No signs or symptoms of cardiac dy-
sfunction were detected in these cancer patients with
cardiac candida infection contrasting the clinical and
pathologic presentation of candida endocarditis [10].

In a post-mortem study of 50 patients with systemic
candidiasis 31 were found to have myocardial involve-
ment without valvulitis [11]. Myocardial involvement
included abscesses in all 31 patients. Retrospectively in
22 patients ECG were obtained. Pronounced T-wave
changes were found in 13 cases. A major new conduc-
tion disturbance was seen in 10 patients, supraventricular
arrhythmias in 5, QRS alterations mimicking myocardial
infarction in 3. Furthermore shock or hypotension was
seen in 13 patients. In the remaining 19 patients with
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systemic candidiasis without myocardial focal invasion,
4 had minor T-wave changes and 1 had a supraventricu-
lar arrhythmia [11]. Our patient had atrial fibrillation
with rapid ventricular response. The admission ECG de-
monstrated alternating left and right bundle branch block
patterns.

It has recently been reported that cardiac microab-
scesses as a result of candida sepsis mimicked left ven-
tricular non-compaction in a middle-aged man with hy-
popharyngeal carcinoma who died 3 weeks after receiv-
ing chemotherapy [12].

Our presented case had an acute and dramatic course
with post-mortem diagnosed Epstein-Barr virus (EBV)-
mediated lymphoproliferative disorder, low-grade small
cell malignant lymphoma, septic shock, candida myocar-
ditis and atrial fibrillation with intraventricular conduction
disturbances.Early goal-guided therapy for septic shock
was initiate [4]. Empirical antimicrobial treatment with a
combination of amoxicilline/clavulanic acid and cipro-
floxacine was started. The patient received no antiviral
or antifungal treatment as the diagnosis was discovered
and documented by post-mortem examination. Mortality
of candida infection of the heart has been reported to be
approximately 72% [7]. Candida infection of the heart
should be considered as an etiologic factor in fatal myo-
carditis, pre-mortem effort should be made to diagnose
such condition, as treatment with newer antifungal drugs,
such as echinocandins, caspofungin, voriconazole and
lipid preparations of amphotericin B may positively in-
fluence the outcome [7,13]. Reduction of mortality has
been shown by the conventional sequential treatment of
candida infection of the heart composed of amphotericin
B for a period of at least 6-8 weeks followed by flu-
conazole [7].

4. CONCLUSIONS

It is concluded from this case presentation that ante-
mortem undiagnosed malignant lymphoma may have
mediated EBV lymphoproliferative condition causing
immune suppressive state and consequently giving rise
to disseminated candidiasis affecting different organs
associated with multi-organ dysfunction. This resulted in
severe septic shock, candida myocarditis and multi-or-
gan failure leading to death. The diagnosis was fully es-
tablished post-mortem. In patients presented with fever,
hypotension and arrhythmias, candidiasis should be sus-
pected.
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