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other reasons. The presence of a florid inflammatory bile duct lesion
is highly suggestive of the recurrence of primary biliary cirrhosis,
but even this lesion can be observed in acute rejection. Hereditary
disorders such as Wilson’s disease and α1-antitrypsin deficiency have
not recurred after liver transplantation; however, recurrence of disordered iron metabolism has been observed in some patients with
hemochromatosis. Hepatic vein thrombosis (Budd-Chiari syndrome)
may recur; this can be minimized by treating underlying myeloproliferative disorders and by anticoagulation. Because cholangiocarcinoma
recurs almost invariably, few centers now offer transplantation to
such patients; however, a few highly selected patients with operatively confirmed stage I or II cholangiocarcinoma who undergo liver
transplantation combined with neoadjuvant chemoradiation may
experience excellent outcomes. In patients with intrahepatic HCC who
meet criteria for transplantation, 1- and 5-year survivals are similar to
those observed in patients undergoing liver transplantation for nonmalignant disease. Finally, metabolic disorders such as nonalcoholic
steatohepatitis recur frequently, especially if the underlying metabolic
predisposition is not altered. The metabolic syndrome occurs commonly after liver transplantation as a result of recurrent nonalcoholic
fatty liver, immunosuppressive medications, and/or, in patients with
hepatitis C related to the impact of HCV infection on insulin resistance, diabetes and fatty liver.
Hepatitis A can recur after transplantation for fulminant hepatitis
A, but such acute reinfection has no serious clinical sequelae. In fulminant hepatitis B, recurrence is not the rule; however, in the absence of
any prophylactic measures, hepatitis B usually recurs after transplantation for end-stage chronic hepatitis B. Before the introduction of
prophylactic antiviral therapy, immunosuppressive therapy sufficient
to prevent allograft rejection led inevitably to marked increases in
hepatitis B viremia, regardless of pretransplantation levels. Overall
graft and patient survival were poor, and some patients experienced
a rapid recapitulation of severe injury—severe chronic hepatitis or
even fulminant hepatitis—after transplantation. Also recognized in
the era before availability of antiviral regimens was fibrosing cholestatic hepatitis, rapidly progressive liver injury associated with marked
hyperbilirubinemia, substantial prolongation of the prothrombin time
(both out of proportion to relatively modest elevations of aminotransferase activity), and rapidly progressive liver failure. This lesion
has been suggested to represent a “choking off” of the hepatocyte by
an overwhelming density of HBV proteins. Complications such as
sepsis and pancreatitis were also observed more frequently in patients
undergoing liver transplantation for hepatitis B prior to the introduction of antiviral therapy. The introduction of long-term prophylaxis
with HBIg revolutionized liver transplantation for chronic hepatitis B.
Preoperative hepatitis B vaccination, preoperative or postoperative
interferon (IFN) therapy, or short-term (≤2 months) HBIg prophylaxis
has not been shown to be effective, but a retrospective analysis of data
from several hundred European patients followed for 3 years after
transplantation has shown that long-term (≥6 months) prophylaxis
with HBIg is associated with a lowering of the risk of HBV reinfection
from ~75 to 35% and a reduction in mortality from ~50 to 20%.
As a result of long-term HBIg use following liver transplantation
for chronic hepatitis B, similar improvements in outcome have been
observed in the United States, with 1-year survival rates between 75%
and 90%. Currently, with HBIg prophylaxis, the outcome of liver
transplantation for chronic hepatitis B is indistinguishable from that
for chronic liver disease unassociated with chronic hepatitis B; essentially, medical concerns regarding liver transplantation for chronic
hepatitis B have been eliminated. Passive immunoprophylaxis with
HBIg is begun during the anhepatic stage of surgery, repeated daily
for the first 6 postoperative days, and then continued with infusions
that are given either at regular intervals of 4–6 weeks or, alternatively,
when anti-hepatitis B surface (HBs) levels fall below a threshold of 100
mIU/mL. The current approach in most centers is to continue HBIg
indefinitely, which can add approximately $20,000 per year to the cost
of care; some centers are evaluating regimens that shift to less frequent
administration or to IM administration in the late posttransplantation
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period or, in low-risk patients, maintenance with antiviral therapy (see
below) alone. Still, “breakthrough” HBV infection occasionally occurs.
Further improving the outcome of liver transplantation for chronic
hepatitis B is the current availability of such antiviral drugs as lamivudine, adefovir, entecavir, and tenofovir disoproxil fumarate (Chap.
362). When these drugs are administered to patients with decompensated liver disease, a proportion improve sufficiently to postpone
imminent liver transplantation. In addition, antiviral therapy can be
used to prevent recurrence of HBV infection when administered prior
to transplantation; to treat hepatitis B that recurs after transplantation, including in patients who break through HBIg prophylaxis; and
to reverse the course of otherwise fatal fibrosing cholestatic hepatitis.
Clinical trials have shown that lamivudine antiviral therapy reduces
the level of HBV replication substantially, sometimes even resulting
in clearance of hepatitis B surface antigen (HBsAg); reduces alanine
aminotransferase (ALT) levels; and improves histologic features of
necrosis and inflammation. Long-term use of lamivudine is safe and
effective, but after several months, a proportion of patients become
resistant to lamivudine, resulting from YMDD (tyrosine-methionine-aspartate-aspartate) mutations in the HBV polymerase motif
(Chap. 362). In approximately one-half of such resistant patients,
hepatic deterioration may ensue. Fortunately, adefovir and tenofovir
disoproxil fumarate are available as well and can be used to treat
lamivudine-associated YMDD variants, effectively “rescuing” patients
experiencing hepatic decompensation after lamivudine breakthrough.
Currently, most liver transplantation centers combine HBIg plus
lamivudine, adefovir, entecavir, or tenofovir disoproxil fumarate. In
low-risk patients with no detectable hepatitis B viremia at the time of
transplantation, a number of clinical trials have suggested that antiviral
prophylaxis can suffice, without HBIg or with a finite duration of HBIg,
to prevent recurrent HBV infection of the allograft. Antiviral prophylactic approaches applied to patients undergoing liver transplantation
for chronic hepatitis B are being used as well for patients without hepatitis B who receive organs from donors with antibody to hepatitis B
core antigen (anti-HBc). Patients who undergo liver transplantation
for chronic hepatitis B plus D are less likely to experience recurrent
liver injury than patients undergoing liver transplantation for hepatitis
B alone; still, such co-infected patients would also be offered standard
posttransplantation prophylactic therapy for hepatitis B.
Accounting for up to 40% of all liver transplantation procedures,
the most common indication for liver transplantation is end-stage
liver disease resulting from chronic hepatitis C. Recurrence of HCV
infection after liver transplantation can be documented in almost every
patient. The clinical consequences of recurrent hepatitis C are limited
during the first 5 years after transplantation. Nonetheless, despite the
relative clinical benignity of recurrent hepatitis C in the early years
after liver transplantation, and despite the negligible impact on patient
survival during these early years, histologic studies have documented
the presence of moderate to severe chronic hepatitis in more than onehalf of all patients and cirrhosis in ~20% at 5 years. Allograft cirrhosis
is even more common, occurring in up to two-thirds of patients at
5 years, if moderate hepatitis is detected in a 1-year liver biopsy. Not
surprisingly, then, for patients undergoing liver transplantation for
hepatitis C, allograft and patient survival are diminished substantially
between 5 and 10 years after transplantation.
In a proportion of patients, even during the early posttransplantation period, recurrent hepatitis C may be sufficiently severe biochemically and histologically to merit antiviral therapy. Treatment
with pegylated IFN can suppress HCV-associated liver injury but
rarely leads to sustained benefit. Sustained virologic responses are the
exception, and reduced tolerability is often dose-limiting. Preemptive
combination antiviral therapy with pegylated IFN and the nucleoside
analogue ribavirin immediately after transplantation does not appear
to provide any advantage over therapy introduced after clinical hepatitis has occurred. Similarly, although IFN-based antiviral therapy is
not recommended for patients with decompensated liver disease, some
centers have experimented with pretransplantation antiviral therapy
in an attempt to eradicate HCV replication prior to transplantation;
preliminary results are promising, but IFN treatment of patients with
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