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IN spite of the availability of different antifungal agents, 
mortality due to fungal infection after liver transplan

tation (LTx) remains high. For that reason, most centers 
use a prophylactic regimen to decrease the risk of fungal 
infection. In a retrospective analysis, we evaluated our 
experience in the prevention of fungal infection after adult 
LTx. All patients received selective digestive decontamina
tion including oral amphotericin B and in the presence of 
one or more risk factors, patients received additional 
fluconazole prophylaxis.

PATIENTS AND METHODS
From May 1991 to November 1994 we performed 85 LTx in 75 
adult patients. The mean age of the patients was 52.5 years. The 
actuarial 1- and 2-year survival rates are 86% and 81%, respec
tively.

For the prevention of fungal infection the following strategy was 
used. All patients received selective digestive decontamination by 
the administration of oral nonabsorbable antibiotics. The regimen 
used in our patients included tobramycin 100 mg, colimycin 100 
mg, and amphotericin B 500 mg, all combined in a 10-mL 
suspension which was administered four times daily through the 
nasogastric tube or given orally. This ampho B-SD D regimen was 
given until discharge to the surgical ward. An oral paste containing 
tobramycin 2%, colimycin 2%, and amphotericin B 2% was also 
used four times daily for oropharyngeal decontamination as long as 
the patient was intubated.

At the time of transplantation, systemic prophylactic antibiotics 
consisted of temocillin 2 g IV every 12 hours and teicoplanin 800 
mg followed by 400 mg daily. After 72 hours, all systemic antibiotic 
prophylaxis was discontinued in the absence of signs of infection.

To monitor bacterial and fungal colonisation, cultures of the 
throat, rectum, and urine were obtained in all patients three times 
weekly. In addition, sputum, bile, and ascites were also cultured 
three times weekly. Blood and wound cultures were only obtained 
if clinically indicated.

Only in the presence of one or more well-defined risk factors, a 
daily dose of 200 mg fluconazole was given intravenously during the 
ICU stay. It was continued orally for 2 weeks in a daily dose of 150 
mg after ICU discharge. Risk factors were defined as: (1) diabetes 
mellitus, (2) operating time of more than 12 hours, (3) periopera
tive transfusion of more than 20 units of packed cells, (4) relapa
rotomy including retransplantation, (5) antibiotic treatment for 
more than 7 days, (6) postoperative ventilation for more than 48 
hours, (7) LTx for fulminant hepatitis, (8) positive colonisation 
cultures with Candida albicans on two different sites, and (9) 
treatment with antilymphocytic antibodies within 1 month after 
LTx.

When a culture became positive for Aspergillus and clinical 
infection was suspected, patients received amphotericin B intrave
nously in a dose of 1 mg/kg per day. In the absence of signs of

infection, the positive culture for Aspergillus was considered as 
colonisation and oral itraconazole in a dose of 100 mg two times 
daily was given as prophylaxis. If patients were already on flucon
azole, following isolation of Aspergillus, fluconazole was stopped.

All patients received classical triple immunosuppressive therapy 
consisting of corticosteroids, cyclosporine, and azathioprine.

RESULTS

In 30 patients (40%) no risk factors could be identified. In 
45 patients (60%) a total of 148 risk factors (average of 3.3 
per patient) were recognized. Of the 30 patients without 
risk factors, no patient developed a fungal infection. In this 
group, two patients had a positive sputum culture with 
Aspergillus without clinical signs of infection and received 
itraconazole prophylaxis for 3 weeks.

In the second group of 45 patients who presented with 
one or more risk factors and where fluconazole prophylaxis 
was indicated, fluconazole was omitted in 3 patients. One of 
these developed a C. albicans fungemia 31 days after LTx. 
He was discharged from the ICU on day 5 with only minor 
renal postoperative dysfunction followed by rapid recovery. 
However, he had two risk factors for fungal infection 
(diabetes mellitus and early treatment with polyclonal 
antilymphocytic antibodies on day 2 because cyclosporine 
was stopped for renal dysfunction). The C. albicans funge- 
mia was followed by disseminated Candida arthritis as 
cultures of the synovial fluid of the right knee were positive 
for C. albicans and multiple hot spots were seen on the bone 
scan. Infection was controlled without sequellae by a cumu
lative dose of 1.5 g amphotericin B followed by 3 months of 
oral fluconazole therapy. In the other patients with risk 
factors and who received fluconazole prophylaxis as sched
uled, there was one Torulopsis glabrata fungemia, presum
ably originating from a central venous catheter. Catheter 
removal and initiation of amphotericin B treatment re
sulted in immediate defervescence. In this same group, 
there were two patients with positive sputum cultures for A. 
fumigatus. Fluconazole prophylaxis was stopped and re
placed in one patient by itraconazole because the isolation
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of Aspergillus was interpreted as colonisation. In the other 
patient fluconazole was replaced by amphotericin B be
cause of the presence of pulmonary infiltrates and because 
invasive infection could not be excluded.

During the whole study period, no side effects were 
observed that could be attributed to fluconazole.

DISCUSSION

In the early period of liver transplantation, incidence of 
fungal infection was reported in incidences as high as 42% 
and several risk factors could be identified.1 Fungal infec
tion appears to be associated with preoperative use of 
steroids and antibiotics, duration and number of operative 
procedures, and duration of perioperative antibiotic pro
phylaxis and treatment for rejection.

Several strategies for prophylaxis of fungal infection were 
used. Good results were reported with the use of selective 
digestive decontamination.2 At the start of our program, we 
decided to give all patients selective digestive decontami
nation including amphotericin B (ampho B-SDD). How
ever, the consideration that in the presence of risk factors 
this regimen may lack efficacy on the one hand and the 
availability of new safe drugs on the other hand induced a 
policy of adding fluconazole prophylaxis in the presence of 
risk factors.

Fluconazole is a new triazole compound. It is water 
soluble and the bioavailability is nearly 100%. It is excreted 
unchanged in the urine and elimination is not dependent on 
liver graft function. Half-life is around 25 hours, so it can be 
given once daily. Fluconazole has no intrinsic activity 
against T, glabrata or against Aspergillus species. For that 
reason, we used itraconazole or amphotericin B treatment 
if positive cultures were obtained. Fluconazole is a safe 
drug and free of serious side effects. As far as we know, no 
reports are available evaluating the efficacy of fluconazole 
in the prevention of fungal infection after LTx. In the group 
of 30 patients without risk factors, no systemic fungal 
infections were observed, which suggests that Ampho 
B-SDD prophylaxis is effective enough and that there is no 
need for additional preventive measures.

In the other group of 45 patients with risk factors, 42 
patients received additional fluconazole prophylaxis. No 
systemic fungal infections were seen, with exception of one

fungemia with T. glabrata, which is intrinsically resistant to 
fluconazole.

The observation that one of the three patients with risk 
factors, who received ampho B-SDD alone but in whom 
fluconazole prophylaxis was omitted, developed systemic C. 
albicans infection suggests that, in the presence of risk 
factors, solitary prophylaxis with ampho B-SDD may be 
insufficient and supports the need for additional prophy
laxis.

In both groups some patients developed positive sputum 
cultures with A. fumigatus. A recent study3 concluded that 
the presence of Aspergillus in respiratory secretions and 
wound drainage fluid after LTx may represent invasive 
disease and should not be ignored. We treated our patients 
by intravenous amphotericin B therapy if invasive disease 
could not be excluded. Oral itraconazole prophylaxis was 
given if colonisation was supposed. Itraconazole is a newer 
synthetic imidazole compound, which has good activity 
against Aspergillus species. However, at this time, it is not 
available in an intravenous formulation and the oral resorp
tion is unpredictable because the compound is lipid soluble. 
This can be even more important in liver transplantation 
where the bile is often drained by a T-tube during the first 
weeks, further impairing the resorption of lipid-soluble 
products. The exact role of itraconazole in the prevention 
and treatment of fungal infections and especially Aspergillus 
infections after LTx must be further evaluated.

We conclude from this retrospective analysis that the 
strategy consisting of ampho B-SDD in all patients and 
additional fluconazole prophylaxis in the presence of well- 
defined risk factors, is effective in preventing fungal infec
tion after liver transplantation.

Ampho B-SDD alone seems sufficient as prophylaxis in 
the absence of risk factors. However, the most appropriate 
strategy for prevention of fungal infection needs to be 
evaluated by a randomized prospective study.
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