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Cholestatic Hepatitis Leading to Hepatic Failure in a Patient 
With Organ-Transmitted Hepatitis C Virus Infection
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A 51-year-old heart transplant recipient who developed 
subfulminant hepatic failure because of organ-transmit- 
ted hepatitis C virus (HCV) infection is described. He 
presented with a predominantly cholestatic liver dam
age after heart transplantation. An extensive eval
uation, including abdominal ultrasound and computed 
tomography scan and endoscopic retrograde cholangio
pancreatography was unrevealing. Liver biopsy, how
ever, was suggestive of a large duct obstruction with 
prominent portal and pericellular fibrosis, marked cho
lestasis, pericholangitis with marked ductular prolifera
tion, and diffuse hepatocyte degeneration. Antibody to 
HCV (anti-HCV) was initially negative. He deteriorated 
in the ensuing 3 months. A repeat enzyme immunoas
say-2  test for anti-HCV 4 months after initial presenta
tion was weakly positive. Quantitation of serum HCV 
RNA by branched DNA assay revealed high level vire- 
mia, 547 x 106 genome equivalents per milliliter. Using 
in situ polymerase chain reaction, HCV RNA was de
tected in the cytoplasm in >80% of the hepatocytes. 
The patient underwent interferon alfa therapy, and se
rum HCV RNA levels were reduced 20-fold after four 
doses. Unfortunately, the patient developed pulmonary 
aspergillosis and died' This case illustrates that in im- 
munosuppressed patients anti-HCV is not a good 
marker for the diagnosis of HCV infection, and HCV can 
cause a progressive form of cholestatic liver disease 
mimicking a large duct obstruction.

H epatitis C virus (H C V ) infection is com m on in 
organ transplant recipients.1-5 H C V  infection pres

ent before transplant persists, even after liver transplant, 
and de novo infection acquired from either transfusion 
or the donor organ occurs frequently.4-7 Between 28%  
and 4 8 %  o f  recipients o f  organ from H C V  infected do
nors acquire H C V  infection.5,7 H C V  infection in organ 
recipients is usually subclinical or m ild .4,7,8 The resulting 
liver disease is typically a hepatocellular type o f  injury. 
Herein, we report a heart transplant recipient who ac
quired H C V  infection from the donor organ and devel
oped rapidly progressive cholestatic hepatic failure with 
a histological pattern m im ick ing  large bile duct obstruc
tion.

Case Report
A 51-year-old white man was referred to the Section 

of Hepatobiliary Diseases, University of Florida, in December 
1992 for evaluation of progressive cholestasis. In September 
1992, he underwent a heart transplantation for ischemic car
diomyopathy. He had neither a history of nor risk factors for 
liver disease, and he was seronegative for hepatitis B virus 
(HBV), HCV, and human immunodeficiency virus (HIV) 
markers before transplantation. However, the heart donor was 
seropositive for antibody to HCV (anti-HCV, enzyme immu
noassay—2, Abbott Laboratories, Chicago, IL).

Three weeks after transplantation, the patient had a mild 
elevation of his serum alanine aminotransferase (ALT) (54 IU/ 
L, normal 0 —40 IU/L) and total bilirubin (1.6 mg/dL, normal
0.3 —1.5 mg/dL). Serum albumin, alkaline phosphatase, and 
aspartate transaminase (AST) levels were normal. His immuno
suppressive regimen consisted of prednisone 17.5 mg daily, 
azathioprine 150 mg daily, cyclosporin A 375 mg daily, and 
methotrexate 10 mg weekly. His cyclosporin A parent com
pound level was maintained between 2000 and 3000 mg/L 
(within the therapeutic range) throughout his course. In late 
November 1992, his liver biochemistry further deteriorated
[total bilirubin, 1.7 mg/dL; ALT, 246 IU/L; AST, 488 IU/L 
(normal, 0 - 4 0  IU/L), alkaline phosphatase, 138 IU/L (normal, 
30—120 IU/L)]. In the next 3 weeks, his serum aminotransfer
ases remained at approximately the same levels, but there was 
a progressive increase in his alkaline phosphatase and bilirubin. 
Three months after transplantation, his blood tests revealed 
the following: total bilirubin increased to 15.0 mg/dL (indirect 
bilirubin, 11.4 mg/dL), alkaline phosphatase increased to 328 
IU/L, ALT decreased to 219 IU/L, AST decreased to 421 IU/
L, and albumin was 27 g/L. He was receiving the four immuno
suppressives listed above and magnesium oxide only. Cotri- 
moxazole prophylaxis was discontinued 2 months after trans
plantation. Serum markers for hepatitis A virus (HAV), HBV, 
HCV, and HIV remained negative. Results of abdominal ultra
sonography, computerized tomography, and radioisotope scan
ning were normal. Endoscopic retrograde cholangiopancrea
tography showed a normal biliary tree. Multiple blood, urine,

Abbreviations used in this paper: HIV, human immunodeficiency 
virus; IFNa, interferon alpha.
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Figure 1. Clinical profile of the patient. Note the marked hyperbilirubi 
nemia compared with the serum ALT levels.

and stool cultures were negative for bacteria, fungi, and viruses. 
Liver biopsy showed prominent periportal and pericellular fi
brosis, marked cholestasis, pericholangitis with marked ductu- 
lar proliferation, diffuse hepatocyte degeneration with only 
mild inflammatory cell infiltrates, and histological features 
suggestive of a large duct obstruction. Rapid immunofluores
cence of the liver section subsequently showed a weak staining 
for cytomegalovirus early antigens. In view of a normal endo-

hepatic encephalopathy was 4 months, fulfilling the diagnostic 
criteria of subfulminant hepatic failure.9

Following the second liver biopsy, the patient was treated 
with recombinant interferon alfa 2b (IFN-OC; Intron A; 
Schering-Plough, Kenilworth, N J) at a dose of 5 million units 
subcutaneously daily for 3 days followed by 3 million units 
three times weekly. Serial quantitation of serum HCV RNA 
showed nearly 20-fold reduction after four doses (from 547 X 
106 to 28 X 106 Eq/mL). There was also some improvement 
of the serum ALT and alkaline phosphatase levels, but the 
serum bilirubin remains at around the same level (Figure 1). 
Unfortunately, the patient developed pulmonary aspergillosis 
shortly thereafter and died.

Laboratory Methods
Serum HCV RNA was detected and quantitated by 

the branched DNA assay in samples that were centrifuged, 
separated, and frozen within 1 hour of venipuncture. We have 
shown that HCV RNA is best preserved under these conditions 
(Davis GL, et al., unpublished data). This quantitation method 
is a unique solid-phase sandwich hybridization assay coupled 
with signal amplification using branched D N A (Chiron Corpo
ration, Emeryville, CA). The details of this assay have been 
given previously.10

Detection and localization of HCV RNA in liver tissue was
scopic retrograde cholangiopancreatography, cholestasis of sep- performed in formalin-fixed, paraffin-embedded liver biopsy
sis and drug-induced cholestasis were considered. Therefore, sections by in situ reverse transcription polymerase chain reac-
the patient was given a 14-day course of ganciclovir and imi- t*011 with direct incorporation of the digoxigenin labeled dUTP
penam. Azathioprine was also discontinued. Right-sided heart 
catherization, which showed normal findings, was also per
formed.

The patient became increasingly icteric during the subse
quent 2 months and was readmitted 5 months after trans
plantation. His liver profile still showed a prominent chole
static picture (total bilirubin, 39.1 mg/dL; direct bilirubin,

(Boehringer Mannheim, Indianapolis, IN) incorporation using 
a protocol described by Nuovo et al.11 with minor mod
ifications: proteinase K  (40 JUg/mL) was used for proteolytic 
digestion instead of pepsinogen, and primer 321 (antisense,
5 f-GCACGGTCTACGAGACCT-3r) was used for reverse 
transcription and primers 126 (sense, 5 '-GTGGTCTGCGGA- 
ACCGG-3') and 299 (antisense, 5 '-GGGCACTCGCAAGCA-

24.6 mg/dL; alkaline phosphatase, 328 IU/L; AST, 623 IU/L; CCC-3') were used for the polymerase chain reaction. Positive
ALT, 206 IU/L; albumin, 20 g/L) (Figure 1). Repeat abdominal controls included sections from patients with chronic HCV
ultrasonography and endoscopic retrograde cholangiopancrea- infection known to be positive for HCV RNA by in situ reverse
tography showed no abnormality of the biliary tree. Multiple transcription polymerase chain reaction. Specificity controls
blood cultures were negative for bacteria, viruses, and fungi. included liver sections from patients with chronic HBV infec-
Another 14-day course of imipenam for presumed cholangitis tion, in situ polymerase chain reaction without the reverse
did not improve his cholestasis. A second liver biopsy, which transcription step, and omission of the detection antibody.
showed histological features similar to but more pronounced 
than those in the first biopsy, was performed (Figure 2A). 
Viral serologies for HAV, HBV, and HIV were repeated and 
remained negative. Anti-HCV was, however, weakly positive 
(enzyme immunoassay—2) at this time. Quantitation of serum 
HCV RNA by the branched DNA signal amplification assay 
revealed a very high level of viremia— 548 X 106 genome 
equivalents/mL (cut-off, 0.35 X 106 eq/mL). HCV RNA was 
also detected in 80% of the hepatocytes with cytoplasmic local
ization by in situ reverse transcription polymerase chain reac
tion (Figure 2B). At this time, the patient developed signs of

Discussion
This is the first docum ented report o f  subfu lm i

nant hepatic failure caused by H C V  acquired via trans
plantation o f  a nonliver solid organ. The absence o f  anti- 
H C V  for 4  months in the presence o f  high level H C V  
R N A  suggests  that testing for an ti-H C V  alone is not 
adequate for excluding the diagnosis o f  H C V  in this 
clinical setting. W e have also shown previously the insen
sitivity o f  an ti-H C V  assays in renal transplant recipients.4

hepatic failure including a prolonged prothrombin time (20 Thus, H C V  R N A  should be sought in im m unosup-
seconds; control, 12 seconds) and hepatic encephalopathy pressed patients with suspected H C V  infection.
(grade II). The time interval between the onset of jaundice and The predominantly cholestatic picture in this patient
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Figure 2. (/A) Histology of the pa
tient’s second liver biopsy showing 
marked cholestasis, mild/moderate 
pericholangitis with marked ductular 
proliferation, and ballooning degen
eration of hepatocytes, features sug
gestive of a large bile duct obstruc
tion. Note that the amount of 
inflammatory infiltrates is minimal 
(original magnification x90). (B) De
tection of HCV RNA by in-situ reverse 
transcription polymerase chain reac
tion. Note the exclusive presence of 
HCV RNA (dark signal) in the cyto
plasm of hepatocytes (arrows). The 
majority of hepatocytes were posi
tive for HCV RNA. Negative con
trols were negative; details given 
in text (positive signal developed 
by nitroblue terazolium [darker 
shades]; counterstained with nu
clear fast red; original magnification 
X250).

is atypical for H C V  infection. Cholestatic hepatitis with 
atypical histological features, such as ductular prolifera
tion and acute pericholangitis m im ick in g  large bile duct 
obstruction, has recently been reported in liver transplant 
recipients with H C V  infection.8 However, m ost patients 
in that series had other complications like rejection and 
stenosed biliary anastomosis, m aking  an accurate assess
ment o f  the role o f  H C V  in the m ediation o f  liver dam age 
in these patients difficult. Tw o patients with subfulm i- 
nant liver failure have been reported in non-A, non-B 
hepatitis acquired through solid organ transplantation. 
However, details were not provided with respect to the 
patients ’ H C V  status before transplantation or their su b 
sequent clinical course.7

The very high serum and tissue levels o f  H C V  R N A  
suggested  that H C V  may be directly cytopathic to the 
hepatocytes in this condition. This hypothesis may ex
plain the rapid progression to hepatic failure and the 
histological features o f  prom inent cholestasis and hepato- 
cyte degeneration. In liver transplant recipients who de
velop fibrosing cholestatic hepatitis following recurrence 
o f  H B V  infection,12’1̂  fibrosis and marked cholestais are 
prominent features together with ballooning degenera
tion o f  the hepatocytes packed with H B V . The high 
level o f  expression o f  H C V  R N A  in hepatocytes and 
the hepatocytic dysfunction and marked cholestasis, by 
analogy with fibrosing cholestatic hepatitis, suggested 
that a similar mechanism for hepatocellular dysfunction 
and enhancing fibrogenesis m ight have been present in

this patient. The slower downhill course in this patient 
compared with patients with fibrosing cholestatic hepati
tis is consistent with lower replication rate o f  H C V  com 
pared with H B V . The cause for the apparent histological 
appearance o f  large duct obstruction in this patient re
mains unknown. Large bile duct dam age is a known 
feature o f  chronic H C V  infection, intralobular bile duct 
dam age was not apparent on liver biopsy, and H C V  R N A  
was not detected in the bile duct epithelium  by in situ 
reverse-transcription polymerase chain reaction in this 
patient.

This patien t’s unusual presentation and clinical course 
may have been modified by im m unosuppression. In renal 
transplant recipients, antirejection im m unosuppressive 
therapy has been shown to be associated with an increase 
in serum H C V  R N A  levels but only with m ild  clinical 
d isease.4 Serum H C V  R N A  levels have also been noted 
to be high in liver transplant recipients.14 In chimpanzees 
acutely infected with H C V , the degree o f  A L T  elevation 
and histological inflammation was reduced by im m uno
suppression.15 Such a suppression o f  im m une response 
may allow unusually high levels o f  H C V  replication to 
develop, thereby inducing hepatocyte injury.

IFN-OC has been used to treat liver transplant recipients 
with H C V  infection.16 The marked reduction o f  serum 
H C V  R N A  with IFN-OC therapy in our patient suggests  
an antiviral effect o f  IFN-OC in this condition. I f  our 
hypothesis that H C V  is directly cytopathic in this clinical 
setting is true, a reduction o f  H C V  load in the liver



January 1994 LIVER FAILURE DUE TO HCV 251

m igh t be beneficial. It is also possible that an early insti
tution o f  IFN-OC therapy may be more effective. W hether 
IFN-OC is capable o f  suppressing H C V  replication to a 
level that is not harmful to hepatocytes remains to be 
established.
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