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In October 2011, a 72-year-old man was
referred from a peripheral hospital to
the Medical University of Graz for fur-
ther investigations with diagnosis of fun-
gal sepsis and suspicion of endocardi-
tis of a bioprosthetic aortic heart valve.
Already in late August, the patient was
hospitalized there for evaluation of fever
(38.5 °C), fatigue, and exhaustion after
vacation in Italy.

On 19 May 2010, the patient received
a bioprosthetic aortic valve implanta-
tion (Edwards Magna) and CABG (LI-
MA graft on LAD). A month later the
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patient developed a retrosternal ab-
scess with septic spreading to the hip
joint. At this point, the patient was in
a reduced general condition with mas-
sive increased inflammatory values, dys-
pnea, and severe pain in his left hip joint.
After a resternotomy with sternum left
open the patient was transferred to the
ICU. In the same session, the trochan-
teric bursitis was infiltrated by ortho-
pedic surgeons with the local anesthet-
ic ropivacaine (Naropin®). C. parapsilo-
sis was detectable in sputum and urine
on 26 July 2010 for the first time. Sepsis

led to an acute liver failure with eleva-
tion of liver enzymes and an increase of
bilirubin up to 25 pmol/l. MARS thera-
py was evaluated but not indicated by the
department of hepatology. ICU therapy
and catecholamine support stabilized
the patient’s condition and the sternum
was closed. Thereafter, echocardiogra-
phy showed left ventricular hypertrophy,
an EF of 65%, aortic valve replacement
with regular function, MINS 0-I, TRINS
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Fig. 1 A aThe F'8-FDG PET-CT detected a significant pathological tracer-uptake in the range of the prosthetic aortic valve.
b The result of the follow up examination was substantially unchanged. ¢ The final F'8-FDG PET-CT was unsuspicious; there
was no pathological tracer-uptake in the range of the valve detectable
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ther course liver laboratory parameters,
bilirubin, and inflammatory markers de-
creased and the patient recovered with-
out limitations.

At the time of admission, the patient
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Fungal endocarditis of a bioprosthetic aortic valve.
Pharmacological treatment of a Candida parapsilosis endocarditis

was in good general condition and the Abstract
physical examination was inconspicu- Introduction. In October 2011, a 72-year- posomale amphotericin B (5 mg/kg BW) and
ous. Blood analysis offered anemia (Hb old man was referred from a peripheral hos- voriconazol (4 mg/kg BW twice a day) was
12.3 g/dl, RBC 4.74 T/L, MCV 81 fl, MCH pital with subsequent diagnosis: fungal sep- started. A new F'8-FDG PET-CT after 2 weeks
’ oo ’ sis with suspicion for endocarditis of a bio- showed no tracer uptake in the area of the
25.9 pg), altered liver and renal func- prosthetic aortic heart valve. In May 2010, a prosthetic aortic valve. The hemoculture was
tion (BUN 51 mg/dl; GFR 64.28 ml/min, bioprosthetic aortic valve implantation (Ed- also negative. The patient recovered; CRP val-
AST 54 U/l GGT 296 U/1), and CRP was wards Magna) and CABG (LIMA graft on LAD) ues were within normal limits. Life-long anti-
slightly increased (23.9 mg/dl). Resting were performed. fungal therapy with fluconazol (400 mg/day)
ECG showed an atrial fibrillation with Case. At the time of admission, the patient was recommended.
a ventricular rate of 72/min, left type was in good general condition; the physical Conclusion. There are no definitive treat-
o7 examination was unremarkable. Hemocul- ment recommendations for fungal endocar-
QRS 158 ms, complete right bundle- ture detected Streptococci thermophilus and ditis. Surgical therapy is the first choice in
branch block, negative T in V1, otherwise Candida parapsilosis. Neither an oscillating prosthetic valve endocarditis, which however
nonspecific repolarization disturbance. intracardiac mass on the valve nor an abscess cannot be performed in all patients. In these
Former blood culture detected strepto- could be detected in several transesopha- cases high dose and life-long medical thera-
cocci thermophiles (31 August 2011) and geal echocardiographies (TEEs). The F'8-FDG py is necessary to prevent re-infection of the
. P PET-CT showed an increased tracer uptake valve, even if (transient) deterioration of re-
candida parapsilosis (31 August 2011; in the area of the prosthetic aortic valve. The nal and liver function occurs.
12, 22, and 26 September 2011; 3 Octo- findings argued for a fungal endocarditis of
ber 2011). Neither an oscillating intra- the prosthetic aortic valve.Heart surgeons re- Keywords
cardiac mass on the valve nor an ab- frained from implantation of a new prosthetic Bioprosthetic aortic valve - Infection - Fungal
scess could be detected in several TEEs; aortic valve because of the unfavorable prog- sepsis - Medical treatment - PET

however, one major criterium (positive nosis. Therefore, highdose i.v. therapy with li-

blood culture) and two minor criteria
(fever, predisposition) of the modified
Duke criteria [1] for infective endocardi-
tis existed. The enforced F'®-FDG PET-
CT detected an increased tracer uptake

Pilzendokarditis bei biologischer Aortenklap-
penprothese. Medikamentdse Therapie einer
Candida-parapsilosis-Endokarditis

in the range of the prosthetic aortic valve Zusammenfassung ner i.v.-Therapie mit Amphotericin B (5 mg/
(8 Fig. 1a). In synopsis, all findings ar- Einleitung. Im Oktober 2011 wurde ein kg Korpergewicht) und Voriconazol (4 mg/kg
) o 72-jéhriger Mann mit Pilzsepsis und Verdacht KG 2-mal/Tag). In einem weiteren Kontroll-
gue for a fungal endocarditis of the pros- auf Endokarditis mit Beteiligung der biolo- F'8-FDG-PET-CT nach 2 Wochen konnte kein
thetic aortic valve. gischen Aortenklappenprothese von einem pathologischer Tracer-Uptake im Bereich der
In the peripheral hospital, a therapy peripheren Spital an das Uniklinikum Graz Aortenklappenprothese mehr nachgewiesen
with piperacillin/tazobactam and caspo- transferiert. Im Mai 2010 erhielt der Patient werden. Auch die abschlieBende Blutkultur
fungin was initially started. Caspofun- eine biologische Aortenklappenprothese (Ed- war negativ, die CRP-Werte lagen im Norm-

. wards Magna) und einen aortokoronaren By- bereich. Eine lebenslange antifungale Thera-
gin was adaptefi to ﬂuconazlol 40.0 mg/ pass (LIMA-Graft auf LAD). pie mit Fluconazol (400 mg/Tag) wurde emp-
day p.o. according to the antifungigram. Fall. Bei der Ankunftin der klinischen Ab- fohlen.

At our hospital, we had interdisciplinary teilung fiir Kardiologie prasentierte sich der Fazit. Es gibt keine definitiven Therapieemp-
calls between cardiology, cardiac sur- Patient in einem guten Allgemeinzustand. fehlungen fir Pilzendokarditiden. Als Mit-
gery, radiology/nuclear medicine, and Die physikalische Untersuchung war un- tel der Wahl gilt eine chirurgische Therapie,
infectiology. Heart surgeons refrained aufféllig. Mehrere transésophageale Echo- welche allerdings nicht in jedem Fall durch-

. . . kardiographien (TEEs) ergaben weder ein- gefiihrt werden kann. Hier ist eine hochdo-
from implantation of a new prosthetic en Hinweis auf oszillierende Klappenauflage- sierte lebenslange medikamentdse Therapie
aortic valve because of the unfavorable rungen noch auf intrakardiale Abszesse. Eine nétig, um eine Reinfektion der Klappe zu ver-
prognosis due to a very high periopera- F'8-FDG-PET-CT-Untersuchung detektierte hindern, auch wenn (voriibergehend) eine
tive risk; therefore, we decided for maxi- einen gesteigerten Tracer-Uptake im Bereich Verschlechterung der Nieren- und Leberfunk-
mal nonsurgical therapy, only limited by der Aortenklappenprothese. Die vorliegen- tion auftritt.
tolerance and severe side effects. Ambi- den Befunde erhdrteten den Verdacht auf

A Pilzendokarditis mit Beteiligung der Aorten- Schliisselworter
some therapy was decreased from initial- klappenprothese.Experten der Herzchirurgie Biologische Aortenklappenprothese -
ly 5 mg/kg BW to 3 mg/kg BW because nahmen Abstand von einer Reoperation mit Infektion - Pilzsepsis - Medikamentése
of renal impairment. In addition, vori- Neuimplantation einer Aortenklappenproth- Therapie - PET
conazole (Vfend® 6 mg/kg BW twice as ese. Man entschied sich fiir die Einleitung ei-

starting dose, then 4 mg/kg BW 2x1/day
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i.v.) was started Possible side effects were
expected for liver toxicity and vision al-
terations, or interactions with aceno-
coumarol. Therefore, acenocoumarol
(Sintrom®) was changed to dabigatran
(Pradaxa®). For the monitoring of am-
bisome therapy, a further F8-FDG PET-
CT scan was performed. The patient was
afebrile. Comparisons with preliminary
results showed deterioration. The tracer
uptake at the valve was high topographi-
cally expanded and stored, conform with
alocal infection with fungus (8 Fig. 1b).
Ambisome therapy was continued as be-
fore. Two weeks later a control F8-FDG
PET-CT scan followed, detecting a sig-
nificant improvement in results. There
was no pathological tracer-uptake in
the area of the prosthetic aortic valve.
The patient was afebrile and the thera-
py with ambisome 300 mg (now day 26)
and voriconazole 2x400 mg i.v. (day 16)
were continued. Other blood cultures
were negative; ambisome was discontin-
ued. The administered dose of voricon-
azole 400 mg p.o. 1-0-1 was higher than
recommended but justified by the life-
threatening condition of the patient (fun-
gal infection of the bioprosthetic aortic
valve implantation). The patient was dis-
charged from the hospital.

In an outpatient control 2 weeks after
discharge, the patient already felt better.
He was afebrile at home and did not feel
repulsed. The treatment with voricon-
azole 200 mg 2-0-2 p.o. was set to con-
tinue for another 3 weeks, then changed
to fluconazole 200 mg 2-0-0 p.o. as a
lifelong suppressive therapy. In a final
PET-CT scan, the aortic valve still had
no pathological tracer uptake, com-
pared with preliminary scans. The trac-
er uptake in the whole body was normal
(8 Fig. 1c). The recent follow up on 23
April 2012 showed renal function within
normal limits and slightly elevated liv-
er markers, no changes in medication, a
steady body weight, and NYHA class II.
A cataract operation is planned in the
near future.

In the case presented, the working di-
agnosis was made using the modified
Duke criteria for infective endocarditis.
However, the modified form of Duke cri-
teria are not yet validated, and the Duke
criteria were originally developed for ep-

idemiological studies. Therefore, clinical
findings and imaging (preferably echo/
TEE) are recommended. In case of typ-
ical clinical signs symptoms and normal
echo, further imaging is needed. The
used PET imaging is suitable to detect
inflammatory sites and to follow up the
inflammation.

There is no definite therapy recom-
mended in fungal endocarditis and most
knowledge results from case reports. Al-
though surgical therapy is the first choice
in prosthetic valve endocarditis [2], this
option is not available at reasonable peri-
operative risk in some patients and re-
jected by some other patients. Pharma-
cological therapy mostly consists of du-
al therapy including amphotericin and
azoles. Several cases have presented suc-
cessful treatment using caspofungin [3,
4], which was not suitable in the present-
ed case due to the antifungigram. Strep-
tococci thermophiles were only detect-
ed in a former blood culture performed
in the peripheral hospital. An antibiot-
ic therapy with piperacillin and tazobac-
tam eradicated the germ. In our hospital
the germ could not be detected in several
blood cultures. In conclusion, due to the
negative blood cultures and unchanged
symptoms a Candida parapsilosis endo-
carditis was very likely.

In all these cases high dose and life-
long pharmacological therapy is neces-
sary to prevent re-infection of the valve
even if (transient) deterioration of renal
and liver function occurs.

The usefulness of F8-FDG PET-CT
in oncology is wide accepted and estab-
lished [5], whereas the role of the PET-
CT in inflammatory disease is challeng-
ing, especially in diagnosis of endocardi-
tis and infection of prosthetic valves [6,
7]. Glucose metabolism of the heart is a
difficult setting. In fasting nondiabetic
patients (6-12 h to overnight) with nor-
mal glucose levels, the normal myocar-
dium FDG distribution patterns could
be divided in three types: no to faint up-
take, regional uptake and diffuse uptake.
In cases of diffuse uptake of the heart, a
diagnosis of a prosthetic valve infection
is hardly possible with F¥-FDG. In our
case the heart had faint glucose uptake.
Therefore, a clear delineation of the fun-
gal endocarditis of a bioprosthetic aor-

tic valve was possible. In the literature,
the role of F8-FDG PET-CT in the di-
agnosis of infective endocarditis is lim-
ited and mostly based on cases reports.
In one case, infective endocarditis diag-
nosed by PET-CT was confirmed by pos-
itive blood cultures [8]. Another group
detected an endocarditis with F8-FDG
in a mechanical aortic valve prosthesis.
In this case echocardiography was in-
conclusive because of metal artifacts [9].
Vind et al. [10] reported a detection of
endocarditis in two cases, confirmed by
blood culture. The advantage of PET/CT
and its tracer metabolism is the fact that
there are no metal artifacts which is rele-
vant in the presence of mechanical pros-
thesis [11]. On the other hand, it is im-
portant to clarify how many times is nec-
essary after cardiac surgery for valvular
disease to consider the repair process fin-
ished. If the PET is performed too ear-
ly after surgery, the repair process may
lead to a false-positive result. A BioGlue
surgical adhesive, used to repair the aor-
tic root, may also cause a false-positive
result in the PET-CT [12]. Thus, further
evaluation has to be done to clarify the
clinical impact of F¥-FDG PET-CT in
suspicious endocarditis and prosthetic
valves infection.
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