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FUNGAL INFECTIONS play an important role in mor
bidity and mortality of liver transplant patients. The 

incidence of deep mycoses reached 48% in a Pittsburgh 
series, and Aspergillus infection is reported as the most 
serious fungal infection.1

Incidence of Aspergillus infection in orthotopic liver trans
plants (OLTX) was nearly 10% in early series of Starzl’s 
group in Denver2 and in Pittsburgh.1 Fatal aspergillosis is 
reported in the experience of almost all Centers.3

Mortality of invasive aspergillosis after OLTX is nearly 
100% and, in most of reported cases, diagnosis was done at 
autopsy. In order to reduce the high incidence of mycoses, a 
mycological surveillance had to be carried out pre- and 
post-transplantation. We report our experience concerning 
fungal infection in 46 OLTX performed in 38 patients.

MATERIALS AND METHODS

Thirty-eight adult patients received 46 orthotopic liver transplants 
(OLTX) between June 1983 and May 1988.

The indications to OLTX were end stage cirrhosis (n -  24), 
primitive hepatic tumors (n -  7), primary biliary cirrhosis (n -  5), 
fulminant hepatitis (n -  1) and Wilson’s disease (n -  1). Two 
patients with survival less than 48 hours were excluded. Thirty-six 
patients are considered.

Follow-up ranged from nine days to 33 months.
Postoperative antimicrobial infection prophylaxis, with the aim to 

prevent Gram negative, mycotic and staphylococcal infections, 
consisted of i.v. aztreonam-teicoplanin and p.o. tobramicin, colimi- 
cin and amphotericin B for selective bowel decontamination.

Immunosuppressive therapy was based on the association of 
steroids and cyclosporine A (CsA). Rejection episodes were treated 
by increasing steroid dose or with cycle of monoclonal anti-human T 
cells antibody OKT3. Azathioprine was associated in cases of 
CsA-related toxicity.

A mycological surveillance4 was intensively carried out immedi
ately before OLTX and during postoperative period as reported in 
Table 1.

Table 1. Mycological Surveillance Before and 
After Liver Transplantation

3 Times/Week

Direct 1-2 Times/Week
Sample Microscopy Culture Candida-ab

Oral secretions *
Vaginal secretions *

Stools *

Urine ♦

Bronchial secretions * *
Bile *

Drainage fluids * *

Blood * *

Abbreviations: Candida-ab -  anti-Candida antibodies.

Invasive aspergillosis was diagnosed by evidence of hyphae at 
direct microscopy in biological samples and fungal isolation in 
cultures.

RESULTS

Aspergillus Infections

As shown in Table 2 A fum igatus  was repeatedly isolated in 
eight (22%) patients. In four cases (OLTX 9 -10/13-20-38) 
invasive Aspergillus infection was diagnosed by evidence of 
hyphae in biological samples and fungal isolation in cultures. 
All four died within three days from the first positive culture 
findings.

OLTX 9

The patient died from pulmonary Aspergillus infection with 
fulminant respiratory failure 78 days after transplantation 
with good liver function; postoperative course was compli
cated by different bacteric infections and acute pancreatitis; 
diffuse lung invasion by Aspergillus, without evidence of 
other organ involvement, was found at autopsy.

OLTX 10 /13

Diagnosis of Aspergillus infection was made 4 days after 
retransplantation performed for rejection 75 days after the 
first transplant. The Aspergillus infection was primarily 
located in the abdominal cavity (positive cultures of fluid 
from abdominal drainage); bleeding from a ruptured 
mycotic aneurism of the graft hepatic artery led to death 6 
days after retransplantation. At post-mortem examination 
Aspergillus was detected in lungs, brain and thyroid.

OLTX 20

Died 17 days postoperatively from Gram negative sepsis; 
pulmonary negative invasive aspergillosis was also present, 
as documented by evidence of hyphae. The mycosis was a 
concomitant cause of death.

OLTX 38

Diagnosis of aspergillosis was made by evidence of hyphae in 
tracheobronchial samples; the patient was in very poor
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Table 2. Fungal Infections in 36 Liver Transplanted Patients

OLTx Sex/Age
Survival 

Days mths

A fumigatus

Invasive 
Infection 

(postop. day)

C albicans 
T beigelii

Deep Seated 
Infection

Colonization (postop. day)

2 M /38 + 33 §
3 F /2 9 +  2 §
4 F/51 +  13 (11°)
5 M /44 +  9 §
6 M /51 alive 31 (12°) § §(20°)
7 F /17 alive 31 §
8 F /3 0 alive 30 §
9 M /46 +  78 (75°)

10-13 M/41 +  81 (4°)*
11-12 F /40 +  15

14 M /34 alive 21 §
15 F /4 0 alive 20 (47°) § §(5°)

16-17 M /23 + 7 goo 00(6°)
18 M /36 alive 16 § §(4°)
19 M /24 alive 15 (2°)
20 M /29 +  17 (2°)
21 F /56 alive 15 §

22-23 F /5 3 +  13
24 F /49 +  9

25-40 M /54 + 8
26 F /2 3 alive 12 §
27 M /29 alive 12 § §(2°)
28 M /43 +  10 § §(6°)
29 F /3 9 alive 10
30 M /41 alive 9
31 M /41 alive 9 §
32 M /37 alive 9 §

34-36-37 M /40 + 33
35 M /49 + 3 § §(51°)
38 M /40 +  30 (25°) §
39 F / 14 alive 5
41 F /52 alive 5
42 F / 15 alive 4 §
43 F /46 alive 4 §

44-45 F /34 + 1 §
46 M /46 alive 2 §

Abbreviations: § -  C albicans; ° °  -  Tbeigelii; * -  2° transplant; +  = dead.

condition for a severe rejection and, despite treatment with 
itraconazole (R-51211 Janssen-Belgium), death occurred 30 
days after transplantation.

In the other four patients (OLTX 4-6-15-19) fum igatus  
was repeatedly isolated from tracheobronchial samples with
out presence of hyphae at direct microscopy. One of these 
patients (OLTX 4) died from primary liver nonfunction 13 
days postoperatively; at post mortem examination Aspergil
lus was found in lungs and brain.

These observations induced us to treat patients also when 
Aspergillus was only isolated in cultures but not detected at 
direct microscopy.

Patient OLTX 6 was treated with i.v. amphotericin B 
while OLTX 15-19 were treated with itraconazole at the 
dose of 200 m g/day for 30-60 days: all three are alive and 
"'ell 31, 20, and 15 months postoperatively.

Yeast Infections

Table 2 shows that 23 out of 36 patients (64%) presented 
Candida colonization at the time of transplantation or within 
24 hours after OLTX and 7 (19%) developed deep seated 
yeast infection in spite of local antifungal treatment. Deep 
infections were diagnosed in seven patients between 2 and 51 
days postoperatively (Candida albicans in 6 patients and 
Trichosporon beigelii in one patient were repeatedly isolated 
in blood and fluid from abdominal drainage). In two patients 
(OLTX 16/17, 28) deep seated candidosis was a concomi
tant cause of death.

DISCUSSION

The high incidence of yeast colonization in liver transplant 
patients is a risk of deep-seated infection, as reported in
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literature1,2 and in our experience, where seven deep seated 
infections developed in 23 patients with yeast colonization.

Mycological surveillance must therefore be carried out 
before and after OLTX in order to verify the effectiveness of 
antifungal prophylaxis, and to diagnose deep fungal infec
tions early.

Our mycological surveillance protocol permitted early 
diagnosis of 8 aspergillosis infections during life, and three of 
these were successfully treated with antifungal drugs.

Given the severe prognosis of invasive aspergillosis in liver 
transplant patients, early antifungal treatment is mandatory 
when repeated positive cultures are present, even without 
evidence of hyphae or direct microscopy.

Itraconazole was well tolerated, and provided rapid disap
pearance of fungi in the tracheobronchial tree.5
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