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The importance of late infections 
for the long-term outcome after liver 
transplantation 

Abstract We investigated the late 
infections of 400 consecutive liver 
transplantations performed in 368 
patients. After a mean follow-up of 
45 months, a total of 180 late infec- 
tions occurred in 110 liver recipients. 
Frequent agents were CMV, entero- 
coccus, candida and staphylococcus. 
Pneumonia was the most dangerous 
late infection with a high mortality 
rate. Late infections were responsi- 

ble for ten deaths that were all 
caused by atypical pneumonia. The 
majority of late infections appeared 
during the first year after liver 
transplantation. Thereafter, the risk 
of infection declined significantly. 
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Introduction 

Early infections after orthotopic liver transplantation 
(OLT) represent a significant threat to the success of 
OLT [l-31. However, little attention has been focused 
on the role of infections in the long-term outcome of pa- 
tients after liver transplantation. For that reason we 
would like to report on the significance of late infec- 
tions, based on our patient population in Berlin. 

Patients and methods 
This analysis investigated the long-term outcome of 400 consecu- 
tive liver transplantations performed on a total of 368 patients be- 
tween September 1988 and July 1993. The mean follow-up was 45 
months (range 10 days - 85 months). Infections with bacterial, fun- 
gal or viral agents were classified as late infections if they occurred 
after the primary hospitalization (> 48 days) and required specific 
therapeutic intervention. Infections were categorized as mild, seri- 
ous or life-threatening depending on their clinical presentation. 
Reinfections of the graft with hepatitis were not included in our 
study. Screening of infectious sites and agents was done according 
to standard clinical and diagnostic methods. 

Results 

Currently, 312 patients of the total of 368 are still alive. 
The l-year survival rate was 90.2 YO. The 5-year survival 
rate, as calculated according to Kaplan-Meier, was 
84.2 YO. A total of 180 late infections occurred in 110 li- 
ver recipients. Infections were located predominantly 
(26.7 %) in the lung (n  = 48). Other frequent locations 
of late infections were the biliary tract (n  = 34), the 
blood (n  = 25), the urinary tract (n = 16), the ear, nose 
and throat territory (n  = 16), the liver parenchyma 
(n  = 11) and the female genital organs (n  = 9; Table 1). 

As far as the underlying infectious agents are con- 
cerned, we found the CMV virus to be the leading cause 
in 20.6% of cases. Other common infectious agents 
were enterococci and Candida with 11.7% each, and 
staphylococci in 8.3% of cases. Infections due to As- 
pergillus, Pseudornonas, Pneurnocystis, Legionella and 
tuberculosis were rare by comparison. Exotic culture re- 
sults were encountered in 7.8 % of cases. In the remain- 
ing 40 cases microbiological testing failed to identify a 
clear pathogen (Table 2). 

Infections were categorized as mild if they were ame- 
nable to out-patient treatment. More than half of infec- 
tious episodes (57.8 YO) belonged to this group. Fifty-six 
(31.1 9'0) of the 180 late infections were associated with 
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Table 1 Locations of 180 late infections 

Lung 
Bile duct 
Blood 
Urinary tract 
ENT 
Parenchyma of the liver 
Female genital organs 
Others 

n = 48 (26.7 %) 
n = 34 (18.9 Yo) 
II = 25 (13.9 %) 
n = 16 (8.9 YO) 
n = 16 (8.9%) 

= 11 (6.1 Yo) 
n = 9 (5.0%) 
n = 21 (11.6%) 

Table 2 Infectious agents of 180 late infections 

CMV n = 37 (20.6 Yo) 
En terococcus n = 21 (11.7 yo) 
Candida n = 2 1  (11.7%) 
Staphylococcus n = 15 (8.3%) 

Pseudomonas n = 7 (3.9%) 

Legionella II = 6 (3.3%) 

Others n = 14 (7.8%) 
No agent found n = 40 (22.2 Yo) 

Aspergillus n = 9 (5.0%) 

Pneumocystis carnii n = 6 (3.3%) 

Tuberculosis n = 4 (2.2%) 

Table 3 Cause of death by infectious agents 

Pneumocystis pneumonia 
Aspergillus pneumonia 
CMV pneumonia 
Candida pneumonia 
Legionella pneumonia 

n =  3 
n =  2 
n =  2 
n =  2 
n =  1 
n = 10 

serious clinical symptoms and ordinary hospital admis- 
sion. Twenty patients or an equivalent of 11.1 YO were 
in need of aggressive medical intervention in an inten- 
sive care unit because of life-threatening late infections. 

Of the 368 liver recipients, 40 died during follow-up 
after primary hospitalization. Late infections were re- 

sponsible for ten (25 YO) deaths All infections that cul- 
minated in a patient’s demise were atypical pneumonias. 
The offending agents were Pneumocystis carinii in 
three, Aspergillus, CMV and Candida in two cases each 
and Legionella in one patient (Table 3). 

Most late infections (71.7 YO) appeared during the 
first year after liver transplantation. It is noteworthy in- 
deed that out of the ten fatal late infections, eight oc- 
curred in the first year. After this period the risk of in- 
fection declined significantly. Beyond the 2-year mark 
we havn’t observed a single case of death due to late in- 
fection. 

Discussion 

Although great strides have been made in liver trans- 
plantation, infection remains a major problem [l, 21. 
This concerns early and late infections [4]. However, 
the impact of late infections of the long-term prognosis 
after liver transplantation has not been fully recognized. 

The risk of infection is greatest during the first year 
after transplantation [5]. In our patient population the 
majority of late infections appeared during this period. 
Life-threatening late infections with a high mortality 
rate were most frequent after primary hospitalization 
during the first postoperative year. Pneumonia with 
high lethality is the most dangerous late infection. Most 
infectious agents of late pneumonias are atypical organ- 
isms like CMV, Pneumocystis, Aspergillus, Candida and 
Legionella [6]. 

Late infections are important determining factors for 
the long-term prognosis after liver transplantation. Ear- 
ly signs of infection should be taken seriously by both 
the patient and the doctor, and comprehensive microbi- 
ological screening and effective treatment should be un- 
dertaken [6]. This may diminish the morbidity and mor- 
tality associated with late infections. 
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