
906 

Invasive Aspergillosis in Liver Transplant Recipients: Association with 
Candidemia and Consumption Coagulopathy and Failure of Prophylaxis 
with Low-Dose Amphotericin B 
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Invasive aspergillosis developed in three (5%) of 55 adult liver transplant recipients at our 
institution. All three of our patients had concomitant candidemia and consumption coagulopa- 
thy, and invasive aspergillosis developed while they were receiving therapy with intravenous 
amphotericin B (0.5 mg/[kg * d]). The simultaneous occurrence of candidemia and invasive asper- 
gillosis in liver transplant recipients may reflect a common defect in the host-defense mechanism 
against Candida and Aspergillus organisms (i.e., impaired phagocytic and mononuclear macro- 
phage function) and liver disease per se. These three cases suggest that such low-dose intravenous 
amphotericin B will likely be ineffective if used as antifungal prophylaxis for invasive aspergil- 
losis. 

Invasive aspergillosis has been recognized as a serious 
complication of organ transplantation [1, 2]. The mortality 
associated with invasive aspergillosis after organ transplanta- 
tion approaches 100%, partly because recognition and early 
diagnosis of invasive disease are difficult. Several factors 
have been recognized as being predictive of invasive disease 
with Aspergillus species in transplant recipients. In liver 
transplant recipients, retransplantation [ 1], multiple abdomi- 
nal surgeries, prolonged operation time, and usage of OKT3 
have significantly increased the risk of invasive aspergillosis 
[2, 3]. 

In our series of 55 consecutive patients in a new liver 

transplantation program at the Veterans Affairs Medical 
Center (Pittsburgh), we encountered three patients with dis- 
seminated invasive aspergillosis whose cases were strikingly 
similar. 

Case 1. A 39-year-old man underwent orthotopic liver 

transplantation for end-stage liver disease due to ulcerative 
colitis and sclerosing cholangitis. Blood cultures were posi- 
tive for Candida albicans on postoperative day 7, and therapy 
with amphotericin B was begun at a dosage of 0.5 mg/ 
(kg * d). Right-sided pneumonitis was noted on postoperative 
day 22, and a sputum culture yielded Aspergillusfumigatus. 
The platelet count was 18,000/mm3, and the prothrombin 
and partial thromboplastin times were 18.7 and 35.3 sec- 
onds, respectively. The dosage of amphotericin B was in- 
creased to 1 mg/(kg d). The patient died on posttransplan-% 
tation day 24. An autopsy revealed disseminated invasive 

aspergillosis with involvement of the lungs, myocardium, 
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and CNS (abscesses of the left frontal lobe, left temporal 
lobe, and cerebellum). 

Case 2. A 40-year-old man underwent orthotopic liver 
transplantation for liver disease secondary to non-A, non-B 
hepatitis. Recurrent hepatitis and chronic rejection ensued, 
necessitating retransplantation 21 months later. Two blood 
cultures performed 1 day prior to retransplantation were posi- 
tive for C. albicans; therapy with amphotericin B at a dosage 
of 0.5 mg/(kg d) was begun postoperatively. A radiograph 
of the chest on postoperative day 3 revealed a dense consoli- 
dation in the left lower lobe and a small infiltrate in the right 
lower lobe. The platelet count was 15,000/mm3, and the 
prothrombin and partial thromboplastin times were 22.9 and 
67.3 seconds, respectively. Sputum cultures yielded A. fumi- 
gatus; the dosage of amphotericin B was increased to 1 mg/ 
(kg. d). The pulmonary infiltrates continued to worsen: a 
large left pleural effusion and a cavitation in the left-lower- 
lung infiltrate were noted. When an aspirate of the lung ab- 
scess cavity and left pleural fluid yielded A. fumigatus, am- 
photericin B was withdrawn and therapy with itraconazole 
was begun at a dosage of 200 mg orally twice a day. The 

patient died on postoperative day 29. An autopsy revealed 
disseminated invasive aspergillosis that involved the lung 
(figure 1), pancreas, myocardium, thyroid, right frontal lobe 

(abscess), and thoracic spinal cord (hemorrhagic infarcts). 
Case 3. A 46-year-old man underwent orthotopic liver 

transplantation for ethanol-induced postnecrotic cirrhosis. 
Retransplantation was necessitated 3 days later by primary 
graft failure. Fungemia with Candida tropicalis, of which the 
portal of entry was uncertain, developed on postoperative 
day 7. The platelet count was 28,000/mm3, and the 
prothrombin and partial thromboplastin times were 15.8 and 
50.5 seconds, respectively. Administration of amphotericin 
B at a dosage of 1 mg/(kg * d) was begun and continued until 
death. A right-lower-lobe infiltrate was noted on postopera- 
tive day 15; however, bronchoscopy revealed no pathogens. 
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Figure 1. Lung tissue (case 2) demonstrating branching septate 
hyphae of Aspergillus organisms (Grocott-Gomori methenamine- 
silver nitrate stain; bar = 10 Im). 

The patient died on postoperative day 24. An autopsy lim- 
ited to the chest revealed involvement of the lung and endo- 
cardium with invasive aspergillosis. 

Invasive aspergillosis developed in all three of our liver 

transplant recipients with candidemia. In contrast, none of 
the 52 patients without candidemia had invasive aspergillosis 
(P = .0001; Fisher's exact test). The association of candide- 
mia with invasive aspergillosis is likely to be a consequence 
of a common defect in the host-defense mechanism against 
Candida and Aspergillus pathogens (i.e., impaired function 
of phagocytes and mononuclear macrophages). Although 
the source of acquisition of the two fungi is different-Can- 
dida organisms are predominantly endogenous in the gastro- 
intestinal tract, and Aspergillus organisms are airborne [1, 
4]-the major host defense against dissemination by these 
two fungi is professional phagocytes. Immunosuppressive 
regimens that include use of corticosteroids can lead to a 
defect in the ability of phagocytes to kill fungi, even in the 
absence of overt granulocytopenia [5]. 

The unifying defect in host defense that predisposed pa- 
tients to infection with these two fungi may have been the 
liver disease itself. Hepatic allograft recipients seem to be 

uniquely prone to severe fungal infections as compared with 

recipients of other solid organ transplants who are being 
treated with similar immunosuppressive regimens [6]. He- 

patic dysfunction may in fact be a common defect in host 

defense, predisposing to both candidiasis and invasive asper- 
gillosis. Fungal translocation across the gastrointestinal mu- 
cosa has been documented as a source of endogenous dissem- 
ination of C. albicans [7]. Derangement of the hepatic 
reticuloendothelial system, which is a major line of defense 

against fungal translocation, may uniquely predispose liver 

transplant recipients to invasive candidiasis [1]. Likewise, 
there is evidence that liver failure itself may predispose to 
invasive aspergillosis, even without immunosuppressive 

treatment [8, 9]. Liver failure has also been shown to impair 
polymorphonuclear lymphocyte function [10]. 

Consumption coagulopathy in all three patients was diag- 
nosed on the basis of the following values: fibrinogen, <200 

mg/dL; fibrinogen degradation products, >2 Atg/mL; and fi- 
brin d-dimer degradation products, >0.4 gig/mL. Although 
multiple etiologies (e.g., surgery, transfusion reactions, hy- 
poperfusion, and viral and bacterial infections) may account 
for consumption coagulopathy in a liver transplant recipient 
in the postoperative period, these etiologies either were not 
factors in our cases or were not considered to be inciting 
events leading to the development ofcoagulopathy. The asso- 
ciation of consumption coagulopathy with invasive aspergil- 
losis in a patient with aspergillar endocarditis has been de- 
scribed by Doughten and Pearson [11]. The authors 

speculated that bulky fungal growth on a heart valve initi- 
ated the cascade of consumption coagulopathy. Minna et al. 

[12] proposed that since aspergilli have a predilection for 
vascular structures, then fibrin in the microvasculature, 
heavily infiltrated with fungal hyphae, may help to trigger 
consumption coagulopathy. We suggest that invasive asper- 
gillosis should be suspected in liver transplant recipients with 

refractory consumption coagulopathy of unclear etiology. 
Low-dose intravenous amphotericin B has been used as 

prophylaxis against invasive aspergillosis; amphotericin B 
(0.15-0.25 mg/[kg d]) administered prophylactically to 
bone marrow transplant recipients led to a significant reduc- 
tion in the incidence of invasive aspergillosis [13]. On the 
other hand, low-dose amphotericin B has been ineffective as 

prophylaxis against invasive aspergillosis in other studies [4, 
14]. Not only did low-dose amphotericin B fail to prevent 
aspergillosis in our patients, but we speculate that it may 
have promoted the development of invasive aspergillosis. In- 
vasive aspergillosis was observed in three (50%) of our six 
liver transplant recipients receiving low-dose amphotericin B 

(the three reported here and three others who received am- 

photericin B empirically for suspected candidiasis), whereas 
it developed in none of the other 49 liver transplant recipi- 
ents, who did not receive amphotericin B (P = .0007; 
Fisher's exact test). It should be noted that Aspergillus spe- 
cies are relatively resistant in vitro to amphotericin B [15]. 

In summary, we have noted the simultaneous occurrence 
of candidemia and consumption coagulopathy in patients 
with invasive aspergillosis; however, we emphasize that cau- 
sation or association has not been proven. An alternative 

possibility is that these three entities may be coincidental 

sequelae of immunosuppression in desperately ill patients. 
Nevertheless, we report this observation in the belief that a 
common factor of pathogenesis may be involved and may 
have implications for earlier diagnosis of invasive aspergillo- 
sis in transplant recipients. In addition, given our negative 
experience with amphotericin B, we believe that the use of 

prophylactic low-dose intravenous amphotericin B as pro- 
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phylaxis for invasive aspergillosis warrants critical evalua- 
tion. 

Addendum 

Since preparing this article for publication, we have been 
made aware of two additional cases of invasive aspergillosis in 
liver transplant recipients with concomitant candidemia and 
consumption coagulopathy (unpublished reports). 
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