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Abstract We present two distinct 
types of cholestatic syndrome iden- 
tified in eight renal transplant (RTx) 
patients with HCV infection. Four 
patients developed fibrosing chole- 
static hepatitis (FCH) and four, van- 
ishing bile duct syndrome (VBDS). 
All patients with FCH were anti- 
HCV (-) at the time of Tx and de- 
veloped a cholestatic profile 
1-4 months post-Tx, with high 
HCV-RNA levels. Immunosuppres- 
sive therapy was drastically reduced. 
l h o  patients died of sepsis and liver 
failure 16 and 18 months post-Tx, 
and the other two showed marked 
improvement and seroconverted to 
anti-HCV. Regarding the patients 
with VBDS, three were anti-HCV 
(-) and one was anti-HCV (+)I 
HBsAg (+) at the time of RTx. Tho 
patients became anti-HCV (+) 
1 year, and one patient, 3 years post- 

Tx. %o patients developed pro- 
gressive VBDS and died of liver 
failure 2 and 3 years after onset, and 
two showed marked improvement 
after withdrawal of immunosup- 
pression. In two of the patients, the 
progression of the disease coincided 
with elevation in serum HCV RNA 
levels. We concluded that a progres- 
sive cholestatic syndrome acquiring 
features of FCH or VBDS may de- 
velop in HCV-infected RTx pa- 
tients. The association with high vi- 
ral load implicated the virus in the 
pathogenesis. Drastic reduction of 
immunosuppression may favourably 
affect the outcome. 
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Introduction 
Fibrosing cholestatic hepatitis (FCH) has initially been 
described as a specific manifestation of HBV infection 
in liver allograft recipients, characterized by a rapid pro- 
gression to liver failure [4]. Subsequently, FCH has been 
reported in other immunocompromized groups of pa- 
tients infected with HBV, as well as in a few transplant 
patients with HCV infection including renal transplant 
recipients [2,3,8,12]. These observations indicate that 
FCH does not exclusively occur in liver allografts and 
that HCV is another hepatotropic virus involved in the 
pathogenesis of FCH. 

Recently, it has been suggested that hepatitis B and 
C viruses may participate in the development of vanish- 
ing bile duct syndrome (VBDS) in liver grafts [9]. The 
assumption of a hepatotropic virus related VBDS de- 
rives from the setting of liver transplantation, and there 
is no reference, to the best of our knowledge, to the OC- 
currence of a similar syndrome in other immunocom- 
promized groups of patients infected by either HBV or 
HCV. 

In the present study we report the development of a 
cholestatic syndrome in eight renal transplant recipients 
with HCV infection. In four patients the syndrome was 
associated with the histological entity of FCH and in 
the other four, with bile duct damage and loss. 
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Table 1 Liver disease profile in the patients with fibrosing cholestatic hepatitis (LB liver biopsy) 
Pts Time of 1 st y GTIALP ALTIAST anti-HCV bDNA Genotype Outcome 

LB PoSt-TX ( I W  ( I W  (Eqlml) 
(months) 

Sepsis, liver failure, 
death 
Sepsis, liver failure, 
death 

1 8 30401650 2501100 - 58 x 106 3a 

2 2 20431149 3231275 - 58 x lo6 l b  

- 3 10 22501500 100170 + 
(31 months 
Post-Tx) 

l b  Marked improve- 
ment in L W s ,  
myocardial infarc- 
tion, death 
Marked improve- 
ment in liver histo- (3 months 

Post-TX) logy, graft failure 

4 9 1001190 57140 + 14.35 x lo6 l b  

Patients and methods 
The cases to be presented belong to a series of 78 HCV-infected re- 
nal transplant recipients who underwent transplantation between 
1983 and 1995 at Laiko Hospital and were followed up biochemi- 
cally, serologically and with consecutive liver biopsies. All eight 
patients were transfused perioperatively and received a graft from 
anti-HCV-negative donors. 

Serial serum samples were tested for anti-HCV by ELISA-2, by 
a third generation ELISA (EIA-3; Ortho HCV 3.0 test System) 
and by an immunoblot assay with antigens representing core, E21 
NS1, NS3, NS4 and NS5 proteins of HCV (INNO-LIA H c v  
Ab 111; Innogenetics). Serum HCV RNA was determined by nest- 
ed PCR in serum samples obtained on the day of the first liver bl- 
OPSY. Serum HCV RNA levels were quantified by a branched 
DNA-enhanced label amdification assay [QUANT1PLEXTM 

of methylprednisolone (MI’), azathioprine (Aza) and cyclosporin 
A (CsA). All four patients were anti-HCV (-) at the time of renal 
transplantation, while two of them became anti-HCV (+) within 
an interval of 3-31 months post transplantation. Liver dysfunction 
appeared 1-4 months post transplantation and aquired features of 
a cholestatic syndrome in the patients. HCV RNA was detectable 
at the time of the first liver biopsy and reached high serum levels, 
14-58 x lob Eqlml, when histological diagnosis was made, 3-11 
months post transplantation. After histological diagnosis, immuno- 
suppressive therapy was drastically reduced. Two patients died of 
sepsis and liver failure 16 and 18 months post transplantation, 
while the seroconverted patients showed marked biochemical and 
histological improvement. 

Patients with VBDS 

HCV RNA 2.0 Assay (bDk A), Chiron C&bration EmeV’illei Four patients developed a cholestatic syndrome associated with 
Cahf.]. This assay gives results in numbers of copies Of HCV ge- bile duct damage and progressive bile duct loss on histological 
nome equivalents per millilitre, and the sensitivity thresho1d grounds. All patients were males, they were aged 3 4 6 0 y e ~ s ,  
about 0.2 x lo6 equivalents per millilitre. The determination Of three underwent live-related and one, cadaveric renal transplanta- 
HCV genotypes was done by a Commercially available assay (IN- tion, and their immunosuppressive therapy included MP, h a  and 
NOLIPA HCV, Innogenetics, N. v., Zvijwaarde, Belgium). CsA. At the time of renal transplantation, three patients were Liver biopsy specimens Were fixed in neutral anti-HCV (-) and one, anti-HCV (+)MBsAg (+). %O patients be- 
and processed according to the routine Protoco1. Paraffin came anti-HCV (+) 2 years, and the third patient, 3 years post 
were stained with haematoxylin and eosin (H&E)~ after dia- transplantation. A cholestatic biochemical profile appeared either 

simultaneously with serocorversion or 2 4  years later. stase digestion, Van Gieson’s collagen, Gomori’s reticdin and 
In all patients the biochemical appearance of cholestasis was Perl’s Russian blue iron stain. Immunohistochemical Staining was 

camed out for bile duct cytokeratin l9 and HBcAg’ The ABc histologically associated with lesions of the small-sized interlobu- method Of immunoperoxidase was using anti-CK l9 and lar bile ducts. Early bile duct lesions were characteked by cyto- 
anti-HBc antibodies (DAKO). The number Of plasmic vacuolar degeneration and nuclear irregularity of the epi- ducts was assessed in H&E sections and confirmed by CK l9 stain’ thelium. Late and Severe bile duct damage presented with 

bile duct remnants and bile duct loss. Ductopenia was diagnosed when severe reduction Of at least 50 % 
of the interlobular bile ducts was observed or in the presence of a Two patients (one with HBV co-infection) developed progressive 

VBDS and died of liver failure 2 and 3 years after biochemical on- bile duct to portal tract ratio of less than 0.5. 

set of the cholestatic disease. Serum HBeAg, HBcAg IgM and tis- 
Case reports sue HBcAg remained negative. One patient, despite developing 

VBDS within a 10-month interval, showed marked improvement 
Patients with FCH in his liver function after cessation of immunosuppression because 

of graft loss. In the fourth patient, who had mild biochemical and 
m e  diagnosis of FCH was made in four patients based on histogi- histological cholestatic changes, liver function tests almost normal- 
cal findings that were characterized by a distinctive pattern of ized after withdrawel of &a. In two ofthe patients the progression 
hepatocyte ballooning, ductular proliferation and liver fibrosis. Of disease coincided with elevation of serum HCV RNA levels, 
Three of the patients were male and one was female; they were 36.24 x 106 and 13.5 x 106 Eqlml. The liver disease profile for the 
aged between 40 and 45 years. They had received a cadavenc renal Patients with FCH, as well as for the patients with mDS,  are pre- 
graft and were on immunosuppressive therapy with a combination sented in Tables 1 and 2. respectively. 
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Table 2 Liver disease profile in the patients with vanishing bile duct syndrome (IS immunosuppression) 
Pts Timeof 1st yGT/ALP ALTIAST anti-HCV bDNA Genotype Outcome 

LB Post-Tx (IUIl) ( I W  ow4 
(months) 

1 36 200011400 140l120 + 36.24 x lo6 l b  Improvement after 
(12 months IS withdrawal 
Post-Tx) 

2 9 

3 38 

3500/1400 54/42 + Liver failure, death 
(8 months 
Post-Tx) 

25001450 80155 + 13.54 x lo6 l b  Sepsis, liver failure, 
(38 months death 
Post-Tx) 

4 12 2301200 1451158 + Improvement after 
(12 months Aza withdrawal 
Post-Tx) 

Discussion 

Cholestatic syndromes in association with viral infec- 
tions, not uncommon in liver transplant recipients, 
have only rarely been reported in other immunocom- 
promized groups of patients outside the setting of liver 
transplantation. In our series of renal transplant patients 
with HCV infection, a cholestatic syndrome developed 
in 10% of the cases, acquiring features either of FCH 
or of VBDS. 

In the four patients with FCH the interval from trans- 
plantation to the appearance of liver dysfunction was 
1-4 months, and to histological diagnosis, 3-11 months, 
while histological and biochemical findings and were 
consistent with the experience obtained to date. The 
biochemical profile in three patients manifested as a 
progressive cholestatic syndrome in the absence of 
marked aminotransferase increase. The fourth patient 
had only a small increase in liver enzymes, and was the 
only case with discordant biochemical and histological 
findings. 

High HCV RNA levels in the serum coincided with 
disease progression indicating an enhanced replication 
of HCV leading to direct cell death. An unrestricted vi- 
ral replication and transcription, as well as a defective 
export of viral proteins, are considered to be the effect 
of the underlying immunosuppression in HBV-related 
FCH in liver transplant recipients [12,13,15]. 

It should be noted that in all four patients no anti- 
HCV antibodies were detectable at the time of trans- 
plantation. Although data about the presence or  ab- 
sence of HCV RNA, at that time, are missing, it seems 
most probable that HCV infection was acquired shortly 
before or during the post-transplantation period. Thus, 
one may assume that in this group of patients, FCH re- 
presented a complication of a recently acquired HCV 
infection, fully developing at the time of maximal immu- 
nosuppression. 

FCH leads to the development of liver failure within 
the first year post transplantation in HBV-infected liver 
transplant patients. An interval of 5 to 18months is 
mentioned in liver graft recipients with HCV reinfec- 
tion, while in two renal transplant recipients, one with 
HBV and one with HCV infection, the syndrome ap- 
peared years after transplantation and progressed rap- 
idly to hepatic failure despite withdrawel of immuno- 
suppression [7, 11, 171. Information about therapeutic 
approaches [5, 11, 171 is very limited. In our patients 
immunosuppressive therapy was drastically reduced af- 
ter histological diagnosis in order to decrease the viral 
load and to diminish drug liver toxicity. During the fol- 
low-up period, one patient showed marked biochemical 
improvement in his liver disease. Moreover, in a patient 
who was examined with consecutive liver biopsies, nor- 
malization of the liver function tests was followed by 
progressive regression of the histological lesions. The 
same patients seroconverted, the first one 11 months af- 
ter reduction of immunosuppressive therapy and the 
second one during the early post-transplantation peri- 
od. The other two patients died of sepsis and liver 
failure 4 ad 7 months after histological diagnosis and 
18 and 16 months after transplantation, respectively. 
The both remained anti-HCV negative. It seems that 
the inability of the patients immune system to develop 
antibodies against HCV coincided with the develop- 
ment and destructive course of FCH, thus providing ad- 
ditional evidence of direct HCV-mediated liver dam- 
age. 

VBDS in liver transplant recipients is associated with 
chronic rejection [16]. It is widely suggested that immu- 
nological pathways play a predominant role in this pro- 
cess [16]. However, statistical results raised the possibil- 
ity of the participation of HBV and HCV in the patho- 
genesis. To the best of our knowledge, our four cases 
are the first reports of a group of immunocompromized 
patients with HCV infection outside the setting of liver 
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transplantation in which progressive cholestasis in asso- 
ciation with bile duct damage developed. 

At the time of transplantation, three of the patients 
were anti-HCV negative, while the fourth had HBV/ 
HCV co-infection. In two of the former patients, anti- 
HCVantibodies were detected 1 year, and in one, 3 years 
after transplantation. Although data confirming the ab- 
sence of HCV RNA in the serum before transplantation 
were available in only one case, it seems most probable 
that HCV infection was acquired during the post-trans- 
plantation period. All patients developed a cholestatic 
syndrome simultaneously or within an interval of 
2 4  years after the detection of anti-HCV antibodies, 
and only in the patient with co-infection did elevation of 
the cholestatic enzymes appear in the early post-trans- 
plant period. The biochemical appearance of cholestasis 
was histologically associated with lesions of the small- 
sized interlobular bile ducts. Early bile duct lesions were 
of a mild degree and were characterized mainly by de- 
generative changes in the epithelium. Late and more se- 
vere bile duct damage was associated with the presence 
of bile duct remnants and with bile duct loss. In the fol- 
low-up period, two patients - one with HBV co-infection 
-developed progressive VBDS and died of liver failure 2 
and 3 years after biochemical onset of the cholestatic dis- 
ease. In both patients azathioprine (Aza) was gradually 
withdrawn after the appearance of cholestasis. Another 
patient, despite the establishment of ductopenia within 
a 10-month interval, showed markes improvement in his 
liver function after cessation of immunosuppression. 
The liver function tests of the fourth patient, who had 
mild biochemical and histological abnormalities, almost 
normalized after the withdrawel of azathioprine ( h a ) .  

These cases showed similarities with HCV-infected 
liver transplant patients, combining the background of 
immunosuppression and HCV infection [9,13]. In con- 
trast to liver allograft patients, this group of patients 
provided a less confusing setting for the study of VBDS 
in relation to HCV because of the absence of the possi- 
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