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A Case Of Aspergillusfumigatus 
Peritonitis Complicating Liver 
Transplantation 

J.S. Sartin I*, M.E Wilhelm 1, M.R. Keating 1, 
K. Batts 2, R .A .E  Krom 3 

A 55-year-old male underwent orthotopic liver 
transplantation for sub-fulminant hepatitis 
B/delta infection superimposed on probable 
genetic hemochromatosis with early cirrhosis. 
Pre-operatively, he demonstrated serologic evi- 
dence of cytomegalovirus reactivation and 
developed cytomegalovirus viremia when ganci- 
clovir was discontinued post-operatively. His 
post-operative course was complicated by chronic 
ductopenic rejection, biliary anastomotic leak, 
and persistent confusion and malaise. At the time 
of laparotomy for repair of the bile leak, nodular 
peritoneal lesions were noted, with biopsy and 
culture showing angioinvasive Aspergillusfumi- 
gatus. Despite administration of amphotericin B, 
the patient continued to have culture-confirmed 
evidence of infection at follow-up peritoneos- 
copy. Oral itraconazole was begun, but the patient 
died of liver failure secondary to progressive duc- 
toipenic rejection. At autopsy, Aspergillus or- 
ganisms were seen in histologic sections taken 
from the small bowel; there was no evidence of 
disseminated disease. 

Fungi of the genus Aspergillus represent particu- 
larly malevolent pathogens in immunocom- 
promised hosts. The tendency for early blood- 
stream invasion and dissemination may lead to 
occult involvement of many organs, and both the 
diagnosis and treatment remain intense chal- 
lenges for the clinician. Prolonged neutropenia 
and high-dose corticosteroid use are significant 
risk factors for the development of invasive 
aspergillosis; patients who have undergone solid 
organ transplantation are also at risk (1). Invasive 
disease due to Aspergillus spp. is most commonly 
encountered in the lungs, but other sites of in- 
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volvement include the liver, sinuses, central nerv- 
ous system, kidneys and skin (2). In contrast to in- 
fections due to Candida spp., invasive AsPergillus 
infection is a very rare cause of peritonitis, except 
among peritoneal dialysis patients (3-7). Here we 
present a case of peritoneal and mesenteric infec- 
tion due to Aspergillus fumigatus in a liver allo- 
graft recipient. 

Case Report. A 55-year-old male underwent or- 
thotopic liver transplantation for progressive ful- 
minant hepatic failure due to coinfection with he- 
patitis B virus and delta agent, superimposed on 
early cirrhosis associated with probable primary 
(genetic) hemochromatosis. His pre-operative 
course was notable for serologic evidence of cy- 
tomegalovirus reactivation, with positive urine 
cultures and negative blood cultures five days 
prior to transplantation. He was begun on ganci- 
clovir post-operatively. His initial post-transplant 
immunosuppressive regimen consisted of anti- 
lymphocyte globulin 750 mg daily, and predni- 
sone 20 nag twice daily. Cyclosporine was insti- 
tuted in place of anti-lymphocyte globulin on day 
10 post-operatively, when his creatinine de- 
creased below 2.0 mg/dl. 

Post-operative complications included elevated 
liver enzymes suggesting functional cholestasis, 
persistent leukocytosis and persistent unex- 
plained confusion. Ganciclovir was discontinued 
on day 10 post-transplant because of confusion 
and cholestasis, and acyclovir was not instituted 
because of these contraindications. On day 16 
post-operatively a routine surveillance culture of 
fluid from a deep abdominal drain grew a single 
colony of Aspergillus fumigatas. Additional cul- 
tures obtained on days 13 and 20 were negative, 
and no treatment was administered. A C T  scan of 
the abdomen was negative. 

Subsequently, ultrasonography demonstrated a 
large perihepatic fluid collection, and a T-tube 
cholangiogram showed an anastomotic leak. On 
day 36, this fluid collection was aspirated, with 
cultures growing a few Aspergillus fumigatus 
colonies and also Lactobadllus spp. A la- 
parotomy was performed on day 38, with revision 
of the previous end-to-end biliary anastomosis to 
a Roux-en-Y choledocho jejunostomy. At sur- 
gery, small, whitish nodules were noted on the 
surface of the peritoneum and mesentery, and bi- 
opsy and cultures were performed. Histologic ex- 
amination revealed fungal organisms with 
branching hyphae, consistent with Aspergillus, 
which were invading mesenteric vessels (Figure 
1). Fungal cultures yielded Aspergillusfumigalus. 
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On day 42 post-transplantation, treatment was in- 
itiated with amphotericin B, the dose rapidly 
being increased to 0.6 mg/kg total body weight 
daily. The creatinine level increased from a base- 
line level of 1.7 mg/dl postoperatively to 
2.2 mg/dl, and the dosage was decreased from 0.6 
to 0.4 mg/kg daily. Antifungal treatment was con- 
tinued on an outpatient basis following the 
patient's discharge from hospital on day 53, but 
increasing azotemia necessitated further dose ad- 
justments. Marked cholestatic liver dysfunction 
was noted. The patient was readmitted on day 69 
post-transplantation. Viral blood cultures were 
positive for cytomegalovirus, and a liver biopsy 
showed ductopenic rejection and cytome- 
galovirus hepatitis. Bolus methylprednisolone 
anti-rejection therapy was administered, fol- 
lowed by conversion to FK-506, an investi- 
gational antirejection agent. Ganciclovir was ad- 

Figure I: Histologic sections in a liver transplant patient 
with angioinvasive aspergillosis. A: Numerous fungal or- 
ganisms present in the wall (curved arrow) and lumen (L) 
of a mesenteric blood vessel (Grocott's silver stain, x 250). 
B: The organisms showing the typical 45 degree branching 
of Aspergillus species (arrow) (Grocott's silver stain, x 60). 

ministered at a dosage of 2.5 mg/kg daily. Of note 
is the fact that from the time of diagnosis of his 
fungal infection the patient remained afebrile. 

The dosage of amphotericin B was decreased to 
0.3 mg/kg every other day, and the iothalamate 
clearance was determined to be 14 ml/min. By 
day 84, the patient developed hyperkalemia sec- 
ondary to impaired renal function. Amphotericin 
was therefore discontinued after a total cumula- 
tive dose of 570 mg. Because of concern about 
persistent Aspergillus infection, peritoneoscopy 
was performed on day 83, which again revealed 
numerous nodules on the surface of the parietal 
and visceral peritoneum. Although histologic ex- 
amination failed to reveal fungal elements, cul- 
ture was positive for AspergiUus fumigatus after 
four days. Treatment with itraconazole was in- 
itiated on day 93, initially at a dosage of 200 mg 
three times daily for two days, then 200 mg once 
daily. At the time of his discharge on day 98, the 
creatinine level remained persistently elevated at 
2.8-3.0 mg/dl. Of note is the fact that serum itra- 
conazole levels at that time, as determined by the 
referral laboratory at the University of Texas 
Health Sciences Center, showed no detectable 
drug. 

The patient became increasingly debilitated, and 
on day 130 post-transplantation, he died at home. 
An autopsy was performed, and the histologic 
material was reviewed at the Mayo Clinic. Al- 
though no gross peritoneal granulomas were 
seen, histologic examination of the small bowel 
revealed foci of infarction with typical Aspergillus 
hyphae. In addition, the lungs demonstrated or- 
ganizing bronchopneumonia with yeast and 
slender hyphae (not Aspergillus), which were felt 
to be secondary to his terminal state and not pri- 
marily pathogenic. Advanced, chronic ducto- 
penic rejection (vanishing bile duct syndrome) 
was seen in the liver, with no evidence of hepatic 
fungal infection. No other gross or microscopic 
evidence of disseminated aspergillosis was seen, 
although the brain was not examined. 

Discussion. This represents one of the very rare 
reported cases of primary Aspergillus peritonitis 
in a transplant recipient, or indeed in association 
with any condition other than chronic peritoneal 
dialysis. The gastrointestinal system is rarely in- 
volved in disseminated Aspergillus infection, and 
even more rarely is a primary site without con- 
comitant lung involvement (2). In their recent re- 
view of fungal infection following orthotopic liver 
transplantation, Castaldo et al. (8) report 12 cases 
of Aspergillus infection among 91 cases of fungal 
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infections. Of eight patients with disseminated 
aspergillosis who died, none had involvement of 
the peritoneum at autopsy. However, Schroter et 
al. (9) did report that one of seven orthotopic liver 
transplant patients with disseminated aspergillo- 
sis had peritoneal aspergillosis post-mortem. 
More recently, Kusne et al. (10) reported two 
cases of isolated abdominal infection among 2180 
liver transplant recipients at t he  University of 
Pittsburgh. Both patients demonstrated positive 
wound cultures prior to diagnosis, with one case 
showing a suprahepatic abscess and the other 
Aspergillus invasion and thrombosis of the portal 
vein. 

The most significant risk factor in the pathogene- 
sis of Aspergillus infection in the liver transplant 
recipient is high-dose steroid administration (1). 
This impairs neutrophilic killing, which is prob- 
ably essential for the elimination of hyphae and 
swollen conidia, as well as bronchoalveolar mac- 
rophage function, which can target resting spores 
(11, 12). Our patient's immunosuppressive regi- 
men included anti-lymphocyte globulin, cyclos- 
porine A (later FK-506) and systemic corti- 
costeroids. Cytomegalovirus has also been shown 
to contribute to increased immunosuppression in 
the transplant patient, thus predisposing to fungal 
infection (13). The immune effects of cytome- 
galovirus include depression of lymphocyte pro- 
liferative responses (14), monocyte-macrophage 
function and polymorphonuclear function (15). 
Additional possible risk factors for peritoneal in- 
fection in our patient include exposure of the per- 
itoneum at surgery and colonization of abdomi- 
nal drains. We believe that this was the likely 
route of inoculation in our patient. 

It is well know that diagnosing Aspergillus infec- 
tion in the immunocompromised patient is diffi- 
cult as cultures from non-sterile sources are diffi- 
cult to interpret, more reliable cultures usually re- 
quire invasive procedure and reliable serologic 
tests for invasive disease are not available. While 
positive cultures for Aspergillusfurnigatus from a 
biliary drain and from a subhepatic fluid collec- 
tion were cause for concern, these were not felt 
significant enough to warrant antifungal treat- 
ment. The inability to acquire more specific data, 
which was finally obtained at laparotomy, ob- 
viously delayed the diagnosis and effective treat- 
ment. Also of importance is the fact that the lack 
of clinical parameters for the resolution or pro- 
gression of infection made the decision as to 
whether to continue therapy extremely difficult 
in the face of deteriorating renal function. It is to 
be hoped that advances in the detection of Asper- 

giUus antigenemia by means of an enzyme im- 
munoassay technique (16, 17) or by polymerase 
chain reaction will improve the outcome in the fu- 
ture. 

Our patient died despite concerted efforts to ad- 
minister adequate doses of amphotericin B. Un- 
fortunately, progressive azotemia resulted in limi- 
tation of the cumulative dose to only 570 mg prior 
to discontinuation and this dose was probably in- 
adequate for treatment of serious Aspergillus in- 
fection in a patient on transplant immunosup- 
pression (18). 

The decision to use itraconazole was based on re- 
ports of its efficacy in treating disseminated 
aspergillosis in the immunocompromised host 
(19-21), and on its relative safety. The inadequate 
serum levels noted above may have been due to 
erratic drug absorption in the presence of gastric 
hypochlorhydria, or concomitant administration 
with meals or antacids (22). 

At autopsy, persistence of the fungus was demon- 
strated histologically. The number of organisms 
noted was small, and disseminated Aspergillus in- 
fection was not seen. The peritoneal infection did 
not appear to have been the crucial precipitant of 
the patient's death, which was primarily due to 
liver failure secondary to ductopenic rejection. 

Reports of disseminated aspergillosis among per- 
itoneal dialysis patients emphasize the grave na- 
ture of the infection. While two peritoneal dialy- 
sis patients with Aspergillus peritonitis survived 
after receiving intraperitoneal amphotericin B 
and intravenous amphotericin B respectively 
with a total of 30 mg/kg each (2, 6), three patients 
died of their infection (4--6). Both liver transplant 
recipients reported by Kusne et al. (10) died. 

In summary we present a very unusual manifesta- 
tion of invasive Aspergillus infection in an im- 
munocompromised host. This entity should be 
considered in the differential diagnosis of febrile 
illnesses or mere "failure to thrive" among liver 
transplant recipients. In addition, this case il- 
lustrates the importance of considering all Asper- 
gillus clinical isolates, including wound or drain 
cultures, to be potentially significant. 
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Evaluation of Two Commercial 
Blood Culture Media for the 
Detection of Blood-Borne Pathogens 

R R o h n e r * ,  B. P e p e y ,  R.  A u c k e n t h a l e r  

To determine their ability to detect blood-borne 
pathogens, the blood culture media BCB Release 
(Becton Dickinson, USA)  and Signal (Oxoid, 
UK) were evaluated on a total of 5,122 blood cul- 
ture sets. Each of the two bottles was inoculated 
with an equal amount of blood from 2,262 patients 
at bedside (2.3 cultures per patient). In the labora- 
tory, agar-coated paddles were attached to the 
BCB Release bottles and the Signal device was 
mounted onto the Signal bottles. Both systems 
were incubated at 35 °C for seven days. A total of 
608 (11.9 %) sets were positive, from which 549 
pathogenic microorganisms could be isolated. 
These could be grown significantly (p < 0.0001) 
more often from the BCB Release broth (n = 483) 
than from the Signal system (n = 384). Mainly 
staphylococci, Escherichia coil and yeasts were 
isolated more often from the BCB Release, an- 
aerobes were more often detected from the Oxoid 
Signal. The time to positivity was significantly 
shorter (p < 0.000D with the BCB Release. The 
Signal system proved a valuable complement to 
the BCB Release broth. 
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