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INTRODUCTION

Abstract

One year survival rates of liver transplant patients exceed 90% while five year survival rates exceed 75%.
Understanding the causes of graft losses and patient deaths is essential for further improvement of long-term
results. Evaluation of liver biopsies has an important role in explaining liver graft dysfunction that occurs more
than one year after transplantation, and thus is key for post-transplant patient management. The interpretation
of these biopsies can be very difficult especially because of the high incidence of recurrent diseases that
sometimes have clinical and histopathological features that resemble various other conditions. This is espe-
cially true for acute and chronic rejection which can overwhelm an existing condition and which can develop
simultaneously with other conditions that contribute to late graft dysfunction. Analysis of the biopsy can help
determine the main component of a lesion. Clinical findings must be correlated to pathological findings, and
the correlation must take into account the original disease, the type of inmunosuppression, liver function tests,
viral serology, autoantibodies and radiological findings. In this article | will discuss the most common diseases
and those that cause the most problems for diagnosis during the late post-transplant period.
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cholangitis.

gitis, and chronic graft rejection, are those that pose the
greatest diagnostic difficulties and challenges both clinica-
lly and from the morphological point of view. These topics

The numerous non-surgical complications observed in
liver transplantation include alcoholic and non-alcoholic
steatohepatitis, drug toxicity, Budd-Chiari syndrome,
tumors, pseudotumors, sarcoidosis, granulomatous hepati-
tis, idiopathic diseases and post infantile giant cell hepatitis.
Usually they are not difficult to diagnose given their histo-
pathology and clinical similarity to pathologies unrelated
to transplantation Recurrent or de novo disease, especially
infectious viral hepatitis B and C, pathologies that involve
dysregulation of autoimmunity such as autoimmune hepa-
titis, primary biliary cirrhosis, primary sclerosing cholan-

will be reviewed in this article. (1)
IS A LIVER BIOPSY USEFUL?

Evaluating needle biopsies and appropriate clinical corre-
lation in the late post-transplant period play important
roles in diagnosing graft dysfunction. Whether biopsies
should be part of the protocol is controversial, some medi-
cal groups perform them in totally asymptomatic patients
or in patients with minimal changes in liver function tests.
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The interpretation of these biopsies can be very difficult
because morphological analysis to demonstrate atypical,
complex or mixed patterns is difficult. This is especially
true because more than one factor can contribute to graft
dysfunction. They influence the severity of histopatholo-
gical findings, levels of immunosuppression, autoimmune
processes, hepatotoxicity, and also the high incidence of
recurrence. These are some of the factors that can hide
acute or chronic rejection as well as the true underlying
condition that affects the body from the clinical serological
and histopathological points of view. (1,2)

Aliver biopsy may be useful for early detection of disease
that is not clinically apparent disease, for identifying recep-
tors that might be used to reduce or remove immunosup-
pression successfully, for recognizing the rapid progression
of recurrent hepatitis B or C, for guiding therapy accor-
ding to response to treatment, for assessing the impact of
alcohol consumption, for confirming ductopenia, and for
clarifying whether ductopenia is part of chronic rejection
or conversely indicates recurrence of chronic cholestatic
disease. Among others, these are some of the benefits of
post-transplant biopsies. (3, 4)

Histological abnormalities present in most transplant
patients cannot be identified with liver function tests
which are usually normal. This lack of sensitivity and spe-
cificity justifies protocol biopsies. (5) The incidence and
the true meaning of morphological abnormalities obser-
ved in protocol biopsies from asymptomatic patients is
dependent on the underlying disease of the recipient of
the transplanted organ. Viral hepatitis C, primary biliary
cirrhosis and autoimmune hepatitis recur most frequently.
(S, 6) Findings are not yet well understood and require
further study in about 75% of patients without recurrent
disease, without abnormalities in liver function tests, who
have mild symptoms found histopathologically in a biopsy,
especially those attributable to effects of immunosuppres-
sion such as nodular regenerative hyperplasia or hyalini-
zation of hepatic arteries, and patients with non-specific
inflammatory portal or lobular alterations. Most findings
for symptomatic patients and patients with abnormal liver
function tests patients are attributable to chronic rejection,
recurrence of the underlying disease or events secondary
to surgical complications such as strictures of the bile duct
and vascular anastomoses. (7, 8)

CHRONIC REJECTION

Chronic transplant rejection results from chronic injuries of
small bile ducts and/or vascular endothelial injury in arteries
of medium caliber. Its incidence is 3% to 5%, and most cases
occur simultaneously. In biopsies it is usually possible to
corroborate ductopenia but not vascular disease and arterial

pathologies of the graft which can practically never be obser-
ved in biopsies due to the lack of representation of medium
and large vessels which are most often compromised in the
hepatic hilum. It should be added that very occasionally
alterations have been described in medium-sized arterioles,
portal veins and sinusoid veins in biopsies. Diagnosis must
consider a number of inflammatory, infectious and recurrent
entities which affect bile ducts and which are particularly
difficult to identify in early stages. (9) The main risk factors
include patient history of episodes of acute cellular rejection,
rejection refractory to treatment, inadequate immunosup-
pression, and use of immune response activators such as
interferon which increase the likelihood of chronic rejection
and which have also implicated in the pathogenesis of persis-
tent cytomegalovirus infections. (10,11)
The criteria for the diagnosis of chronic rejection are

o Injury to ducts

« Degenerative changes in the epithelium of more

than 50% of the bile ducts

« Loss of over 50% of bile ducts
« Vascular injury

« Obliterative arterial disease with accumulation of

foamy cells in the arterial wall (1,9)

Chronic Ductopenic Rejection or Vanishing Bile Duct
Syndrome

Vanishing bile duct syndrome, defined as the loss of bile
ducts in the post-transplant period, is typical of chronic
rejection. Bile ducts are one of the main targets of the
immune response. There is a dual mechanism of bile duct
loss in allograft rejection: first ductal inflammation produ-
ces marked cytotoxicity mediated by T cells, then ische-
mia caused by obliterating arteriopathy develops. (10, 11)
Clinically, this manifests as chronic cholestasis in a patient
for whom there is no evidence of obstruction, injury to the
extrahepatic bile ducts, drug toxicity or recurrence of cho-
lestatic pretransplant disease.

Ductopenic Histopathology Findings Of Chronic
Rejection (12)

Early changes which occur mostly in small bile ducts
include atrophy and flattening of the ductal epithelium
with the presence of only 2-3 epithelial cells, enlarged
hyperchromatic nuclei and cytoplasmic eosinophilia. This
is generally accompanied by mild portal inflammation. The
terminal hepatic venules and the surrounding parenchyma
are characterized by subendothelial mononuclear inflam-
mation and are accompanied by lipid-laden macrophages,
bile pigment, centrilobular cholestasis, hepatocellular
ballooning and isolated necrosis with mild perivenular
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fibrosis (Figures 1A and B). These changes are described
as transitional hepatitis during progression to late chronic
rejection. A finding of perivenular necrosis and fibrosis in
repeated biopsies is considered to be a sign of poor progno-
sis. All of these findings are potentially reversible.

Late changes include loss or disappearance of bile ducts
and destructive cholangitis in at least half (50%) of the por-
tal tracts adequately represented. This is usually accompa-
nied by loss of hepatic arterioles, little or no portal inflam-
mation and ductile reaction (Figure 2). Complementary
studies of cytokeratin can corroborate absence of ducts.
Late changes can also include perivenular fibrosis, central-
portal bridges, isolation of hepatocytes with canalicular
cholestasis, regenerative hyperplasia and sinusoidal foam
cell clusters (Figure 3).

Figure 1A. H & E 20X. Early chronic rejection. Mild mononuclear
inflammation at portal, subendothelial and perivenular levels.

Figure 1B. H & E 20X. Early chronic rejection. Portal mononuclear
inflammation is observed with difficult-to -identify changes in the ductal
epithelium indicated by the arrow.
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Figure 2. H & E 20X. Changes in late chronic rejection. Portal
inflammation with minimal loss/disappearance of bile ducts and hepatic
arteriole can be seen in the image.

t‘e‘ J

Figure 3. Immunohistochemical study for cytokeratin 7 (CK7)
confirms the absence of bile ducts. There is weak cytoplasmic staining in
the cytoplasm of periportal hepatocytes.

Table 1 summarizes morphological findings of chronic
rejection as established at the Sth Banff Conference of 1999
and which remain in force to date. (12)

Differential diagnosis for the pattern of ductal damage in
chronic rejection should include complications not related
to rejection such as obstructive cholangiopathy, stenosis of
the hepatic artery, arterial thrombosis, adverse drug reac-
tions and cytomegalovirus infections. The final diagnosis
should be based on clinical, radiological, laboratory and
histopathological criteria. (12)
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Table 1. Histopathological changes of chronic ductopenia and vascular rejection. Adapted from Demetris et al. (12)

Damaged Hepatic Structure

Early Chronic Rejection

Late Chronic Rejection

Small bile ducts (less than 60 nm)

Zone 1 ducts lost
Terminal hepatic venules, Intimal or subintimal inflammation, Isolated
Zone 3 hepatocellular necrosis, Mild

perivenular fibrosis
Loss of less than 25%
Transition hepatitis

Portal hepatic arterioles
Parenchyma

Large perihilar hepatic arteries
histiocytes without luminal obliteration

Large hepatic perihilar ducts
duct walls

Degenerative changes in most ducts, less than 50% of

Intimal inflammation and focal accumulation of foamy

Inflammation and accumulation of foamy histiocytes in

Degenerative changes in residual ducts, more than
50% of ducts lost

Vascular obliteration, Variable inflammation, Severe
fibrosis in perivenular bridges

Loss greater than 25%

Accumulation of sinusoidal foam cells, marked
cholestasis

Luminal obliteration due to subintimal fibrosis and
accumulation of foamy histiocytes in duct walls

Transmural ductal fibrosis

RECURRENT DISEASE

Diagnosis of listed potentially recurrent hepatic diseases
through the use of biopsies is controversial because histo-
pathological changes overlap with, or may be modified by,
acute or chronic rejection or obstruction of a bile duct.
Nevertheless, histopathology is part of the diagnostic crite-
ria of all of these conditions.

Viral Hepatitis C (HVC)

Chronic infection with the hepatitis C virus (HCV) is
one of the main conditions that leads to liver transplanta-
tion in adults, and recurrence of HCV infection after liver
transplantation is universally considered to be one of the
most important causes of morbidity and mortality in the
post-transplant period. The diagnosis of recurrence requi-
res demonstration of the presence of HCV RNA levels in
serum followed by histological confirmation.

Reinfection occurs as the result of viremia that persists
into the post-transplant period since almost all patients are
viremic at the time of transplantation. In addition, reinfec-
tion can occur during reperfusion of the graft in the ope-
rating room, and viral titers can even reach pre-transplant
levels in the first 12 to 72 hours. The highest peaks of viral
RNA are reached between 3 and 4 months after transplant,
even higher than those presented in the time prior to trans-
plantation. This is almost certainly a result of immuno-
suppression. In addition, peripheral monocytes may also
harbor viruses and act as a source for reinfection of the
transplanted liver. De novo infections in previously HCV-
negative patients is totally unusual. (13, 14)

Clinical signs, symptoms and severity of recurrence vary:
one third of patients remain stable or even totally asymp-
tomatic, 25% -30% of patients whose initial condition is

good evolve rapidly with deterioration of liver function
and development of fibrosis three to seven years after
transplantation, and more than half develop fibrosis in the
next 10 years. Chronic and progressive liver disease is most
common which is similar to what is observed in the immu-
nocompetent population although the viral load is greater
and progression to fibrosis is more rapid very likely due to
early activation of stellate cells in progressive and chronic
liver disease. Less than 10% developed aggressive choles-
tasis which is highly fatal. This is usually related to exces-
sive immunosuppression and extremely high levels of viral
RNA which produces a direct cytopathic effect on hepa-
tocytes. There is also an increased risk of death in patients
undergoing retransplantation a result of graft failure due to
recurrence of HVC. (14-17)

Recurrent HVC is termed stable when protocol biop-
sies show no fibrosis (FO) or mild portal fibrosis (F1).
Progression is defined as occurrence of one of the following
criteria within the first year after transplantation: signifi-
cant higher stage fibrosis (F2), signs and symptoms of por-
tal hypertension, cholestatic hepatitis, liver function tests
such as gamma glutamyl transpeptidase (GGT) or amino-
transferases at least 5 times normal, elevated serum levels of
RNA -HVC with typical histology, always in the absence
of other complications. (18)

The most important variables that determine the pro-
gression of the disease are the use of organs from elderly
donors, inadequate immunosuppression, comorbid con-
ditions such as biliary complications that affect the quality
of the graft, metabolic syndrome, diabetes, hyperlipidemia
and obesity, NASH, and the use of drugs such as renin-
angiotensin inhibitors and ursodeoxycholic acid. The only
factor that can modify the natural history of recurrent
disease is antiviral therapy to obtain a sustained viral res-
ponse (SVR). A genome-wide association study can show
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relations among genetic factors that influence this response.
Factors that influence SVR include the presence of geno-
type IL28 B, viral genotypes, proper adherence to immu-
nosuppression and antiviral treatment and the absence of
significant fibrosis at baseline and other factors related to
both the donor and recipient. (16, 19)

Histological characteristics have been classified into
three groups. (20)
1. Typical patterns of acute or chronic hepatitis C
2. Fibrosing cholestatic hepatitis C
3. Plasma-cell-rich hepatitis C

Typical Early-Stage Pattern of Recurrent Acute Hepatitis C
Histopathological features of early-stage recurrent HCV
infections can be modified by immunosuppressive therapy.
Frequently, the allograft is subject to concurrent processes
which make it relatively difficulty to diagnose a recurrence
of HCV, other causes of graft dysfunction, or the very
unusual event of de novo hepatitis C. In the first weeks
following transplantation, the main cause of dysfunction is
acute rejection. After three to seven weeks, dysfunction is
most likely due to a recurrence of HVC. The greatest diffi-
culty for diagnosis is graft dysfunctions which occur bet-
ween the third and fourth weeks after transplantation. (16)

In 75% of recipients, recurrence of acute hepatitis C occurs
after an average of 86 days sometime between the between
the fourth and twelfth weeks after transplantation. (21)
Diagnosis in this very early period requires quantification of
viral RNA and clinical and/or histopathological exclusion of
other causes such as acute rejection, ischemic injuries, reper-
fusion changes and surgical complications all of which occur
more frequently than does recurrence of acute HCV.

In the first weeks or months after transplantation the most
useful histopathological features for distinguishing between
recurrent hepatitis C and other causes of graft dysfunction
are the combination of necrosis and inflammation, lobular
hepatitis with sinusoidal inflammation of lymphocytes, the
presence of occasional apoptotic hepatocytes, Councilman
bodies, Kupffer cell activation and absence of significant
portal inflammation (Figures 4A and 4B). The presence of
more than 50 acidophilic or Councilman bodies is a strong
indication of recurrence of hepatitis C. These findings may
or may not be associated with increased levels of amino-
transferases. Most of the time serial biopsies are needed to
demonstrate histopathological progression of a recurrence
of hepatitis C. (22)

In some cases recurrence coincides with severe acute rejec-
tion. The key to distinguishing between the two is the pau-
city of panlobular necroinflammatory activity in acute rejec-
tion, although inflammation around the central vein may be
present. Inflammatory damage of the bile duct (ductulitis)
is greater in acute rejection than in recurrent hepatitis. Also,
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the absence of interface hepatitis and heterogeneous infiltra-
tion are associated with acute rejection. The patient’s clinical
history and time elapsed following transplantation can aid in
making the differential diagnosis. (20)

Figure 4A. H & E 20X. Recurrent acute hepatitis C. Lobular hepatitis
is observed with occasional ballooned hepatocytes, apoptotic cells and
Councilman bodies marked by asterisks.

Figure 4B. H & E 20X. Recurrent acute hepatitis C. Mild portal
inflammation of lymphocytes with damage to limiting plate and lobular
inflammation. Ducts are intact and undamaged.

Typical Late-Stage Pattern of Recurrent Chronic
Hepatitis C

Generally, the morphology of typical late-stage recurren-
ces of chronic hepatitis is very similar to that observed in
any liver that has not been transplanted. Changes typical
of chronic hepatitis C can be demonstrated in 70% to 90%
of recipients after one year and in 90% to 95% after S years.
Recurrent chronic hepatitis C is characterized by varying

Continued education in hepatopathology



degrees of portal mononuclear infiltrate which forms lym-
phoid clumps or true follicles. This is sometimes the only
finding in the first months of recurrence. Portal inflam-
mation is located more peripherally toward the periportal
region and is accompanied by interface hepatitis. A ductal
reaction may develop, but it is usually not as obvious or
severe as in cases of advanced fibrosis (Figures S and 6).
(19, 20)

Figure 5. H & E 20X. Chronic recurrent hepatitis C. H & E 10X. Portal
mononuclear infiltrate with lymphoid follicle formation accompanied
by minimal focal interface hepatitis. Intact bile duct.

Steatosis is found in up to 30% of biopsies from patients
after transplantation (Figure 7), especially in genotype 3
recipients. HVC can induce steatosis by direct alteration of
mitochondrial functions or through interference with the
pathways of the lipid metabolism. (23) While authors do
not completely agree, it seems that steatosis and metabolic
syndrome after transplantation increase the risk of fibrosis
following the first year after transplantation but that if fibro-
sis does not develop within this period, thereafter patients
are less likely to develop it. (24)

Additional immunohistochemical studies have shown
that those with CK19 and vimentin immunoreactivity in
stage FO-F1 biopsies rapidly progress to fibrosis. Since this
is also related to a higher numbers of apoptotic cells, these
findings may be predictors of early fibrosis and may require
closer monitoring (Figure 8). (25)

The progression of fibrosis is accelerated in recurrent
hepatitis C in 20% to 54% of liver transplant recipients.
The development of bridging fibrosis and even cirrho-
sis occurs within the first S years after transplantation
(Figure 9). Although it is unusual, there may also be ductal
damage and even destruction of the interlobular bile duct
by granulomas. This implies differential diagnosis between
recurrent primary biliary cirrhosis and primary sclerosing

cholangitis. This is especially true if there has been a pre-
vious infection but is less likely if the infection was acqui-
red following transplantation. Stabilization or regression of
fibrosis in patients with SVR is usually only seen in serial
and long term biopsies. A liver biopsy remains the gold
standard despite possible sampling variability, and it is the
benchmark against which the various non-invasive tests are
compared for measurement of fibrosis. (25, 26)

Figure 6. H & E. Recurrent hepatitis C with inflammation of
lymphocytes located more peripherally in the periportal region and
accompanied by discrete interface hepatitis. Note the presence of
apoptotic hepatocytes (indicated by the asterisk). The bile duct is intact
and not inflamed.

Figure 7. H & E 4X. Recurrent hepatitis C. The image shows that no
portal tracts are inflamed but there are lymphoid clumps and scattered
large vacuole steatosis in the lobule.

Fibrosing Cholestatic Hepatitis C
Fibrosing cholestatic hepatitis (FCH) was initially des-
cribed as a severe, fulminant, form of recurrent hepatitis
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B in the livers of transplant recipients. Nevertheless, it
also occurs in 1% to 5% of patients with recurrent HVC.
It is considered an enigmatic event whose pathogenesis
is poorly understood. It is characterized by onset within
the first year after transplantation, rapid deterioration of
liver function, and high mortality. Type 1b genotype has
been associated with the most severe disease with poor
prognosis, rapid progression of fibrosis and resistance to
conventional therapies. Increased risk of fibrosing choles-
tatic hepatitis has also been shown in patients transplan-
ted for chronic HVC whose donor had genotype IL28B.
Clinically, FCH is characterized by rapid and progressive
deterioration of graft function evidenced by severe jaun-
dice, coagulopathy and encephalopathy. Usually, patients
with FCH have elevated serum bilirubin and prothrombin
times with mild to moderate increases in transaminases.
Some studies have shown an association with high levels of
viral RNA. (27-30)

Figure 8. Masson Trichrome. Recurrent hepatitis C with fibrous portal
expansion, Metavir F1.

Figure 9. Masson Trichrome 10X. Recurrent hepatitis C with portal
fibrosis and bridging. Metavir (F3).
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Histologically, FCH presents itself as severe hepatocyte
ballooning with numerous apoptotic bodies and irregular
necrosis with marked, predominantly canalicular, cholestasis
in the centrilobular area. There is also serious ductal reaction
with infiltration of polymorphonuclear neutrophils, peri-
portal fibrosis (zone 1) and perisinusoidal lobular fibrosis
(Figures 10 and 11). Many cases show a marked collapse
of the parenchyma, with confluent necrosis and accelerated
progression of fibrosis, and sometimes there is nodular rege-
nerative hyperplasia or even established cirrhosis. (27-29)

Figure 10. H & E 10X. Cholestatic hepatitis. Severe ballooning of
hepatocytes with numerous apoptotic bodies and marked cholestasis
(arrows indicate bile pigment).

Figure 11. Masson Trichrome 20X. Fibrosing cholestatic hepatitis C
with marked perisinusoidal lobular fibrosis.

Differential diagnosis should consider other causes of
cholestasis such as biliary complications, including anasto-
motic strictures, obstruction of the bile duct, bile duct
damage induced by ischemia and cholestasis due to toxic
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drugs. (27-28) Table 2 shows the most significant histo-
pathological changes that help differentiate a diagnosis bet-
ween FCH and obstruction of a bile duct.

Recurrent Plasma-Cell-Rich Hepatitis C

Plasma-cell-rich hepatitis C is a rare form of graft dys-
function that develops in patients transplanted for reasons
other than autoimmune hepatitis, especially described in
patients with recurrent hepatitis C. It is characterized by a
very rich infiltrate of plasma cells. For some authors it is a
type of post-transplant de novo autoimmune hepatitis or
plasma cell hepatitis or even part of the spectrum of acute
cellular rejection that is rich in plasma cells. (31, 32) It
is associated with graft failure and a poor prognosis. The
mechanism by which it is produced is not yet clear, but it
hasbeen suggested that impaired immune status induced by
interferon treatment or completion of antiviral treatment
may be the cause. (33) Regardless of the nomenclature,
little is known about its pathogenesis. Several mechanisms

have been implicated in the loss or deterioration of self-
tolerance. They include regulation of the thymus, altered
activity of regulatory T cells, molecular mimicry, the use of
calcineurin inhibitors, the presence of autoantibodies and
several genetic polymorphisms. (34, 35)

Clinically, plasma-cell-rich hepatitis C is characterized by
changes in biochemistry. Typical serum antibodies inclu-
ding antinuclear antibodies (ANAs) and antimitochon-
drial antibodies (AMAs) are present together with plus
atypical serum antibodies such as those directed against
S-transferase and T1 glutathione (anti-GSTI'1). Plasma-
cell-rich hepatitis C has the histological features of classic
autoimmune hepatitis with portal inflammation in which
plasmocytes predominate, interface hepatitis, and peripor-
tal (sometimes central perivenular) necroinflammatory
commitment (Figure 12). The main problems for differen-
tial diagnosis are distinguishing plasma-cell-rich hepatitis
C from plasma-cell-rich acute rejection and determining
whether the two events are present simultaneously. When

Table 2. Useful histological changes for differential diagnosis of fibrosing cholestatic hepatitis and obstruction of the extrahepatic bile duct.

Histopathological Findings

Fibrosing Cholestatic Hepatitis

Obstruction of Extrahepatic Bile Duct

Portal and parenchymal changes seen with
hematoxylin and eosin and Masson trichrome

Histochemical study: deposits of copper and/or ~ Absent

copper-binding protein
Additional immunohistochemical studies

proliferation

Hepatocellular edema or marked ballooning,
lobular inflammation and derangement

with fragmentation of the reticular branch,
Intracanalicular cholestasis and damage to
hepatocytes, Periportal sinusoidal fibrosis

Cytokeratin 7 (CK7) +/- in intermediate cells
or periportal hepatocytes (CK7) +++ ductal

Portal edema,

Cholangitis and acute cholangiolitis,

Dilated bile ducts with intracanalicular
cholestasis, Bile infarcts, Cholangiolar
proliferation, Periductal fibrosis

Abundant deposits of periportal hepatocytes in
cytoplasm

Cytokeratin 7 (CK7) ++++ in bile ducts,

cholangioles and intermediate cells or periportal
hepatocytes

Table 3. Comparison of histopathological findings from recurrent hepatitis C and acute cellular rejection

Morphological Changes

Recurrent Hepatitis C

Acute Cellular Rejection

Lobular Necrosis and Inflammation Present
Apoptotic bodies, Councilman bodies
Cholestasis

Interface Hepatitis

Lymphoid follicles and aggregates

Inflammatory Portal Infiltrate

Frequent

Present, may be important
Present

Present

some plasma cells
Steatosis
genotype 3
Central Venulitis
Ductal Reaction
Bile duct damage
Portal or periportal fibrosis

Absent or unusual
Frequent

Predominantly mononuclear lymphocytes with
Present, especially in patients with HVC

Infrequent, only in plasma-cell-rich hepatitis
Variable, Variable, present in cholestatic forms

Absent

Scarce

Mild or absent

Absent, except in severe rejection including focal rejection
Absent

Heterogeneous with activated lymphocytes, plasma cells,
polymorphonuclear neutrophils and eosinophils

Absent. Occasionally present in patients receiving steroids

Present, especially in severe rejection
Absent
Present
Absent
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they are, it is recommended that the predominant morpho-
logical picture be emphasized. The diagnosis is confirmed
by a liver biopsy, but the best treatment for this condition
has yet to be determined. (35, 36)

Figure 12. H & E 10X. Marked portal inflammation with interface and
lobular hepatitis

Table 3 shows a comparison of the major histopatho-
logical changes in recurrent hepatitis C and acute cellular
rejection.

Various systems for measuring how aggressive recurrent
hepatitis C is have been used. Regardless of the observed
variation, these systems can be used to identify individuals
who are at increased risk of progression to fibrosis which
is the best predictor of graft loss. Table 4 provides an over-
view of the parameters evaluated in this semi-quantitative
measurement. If the biopsy score is 0, it is considered to be
non-aggressive hepatitis C. A score of 1 or 2 corresponds to
aggressive hepatitis C, and a score of 3 or 4 suggests fibro-
sing cholestatic hepatitis C. (37)

Table 4. The Hepatitis Aggressiveness Score (HAS) for recurrent
hepatitis C after transplantation. (37)

Score Histological finding
0-1 Prominent ductal reaction with expansion of portal space
0-1 Edema or hepatocellular ballooning
0-1 Intracanalicular cholestasis of any grade
0-1 Periportal, pericellular or subsinusoidal fibrosis

Recurrent Viral Hepatitis B (HVB)

The post-transplantation recurrence rate of hepatitis B is
over 80% if proper preventive treatment is not administe-
red. However, in more than 90% of transplant recipients
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it is possible to achieve clinical control with combination
therapy using immunoglobulin and nucleotide analogs.
Recurrent viral hepatitis B is diagnosed when the recu-
rrence of surface antigen (HBsAg) is detected with or
without detection of HBV DNA by PCR. PCR can some-
times detect HBV DNA years before surface antigen can
be detected. Similar to HCV, HBV has a wide spectrum
of histopathological expressions including acute hepatitis,
chronic hepatitis, cirrhosis, minimal changes in the carrier,
viral fibrosing cholestatic hepatitis B. Before the introduc-
tion of prophylactic treatment, the recurrence rates of HVB
infections after transplantation were very high. Risk factors
favoring recurrence include HBeAg, high levels of viral
DNA at the time of transplantation (even when HBeAg
cannot be detected), hepatocellular carcinoma associated
with cirrhosis, patients with histories of resistance to antivi-
ral drugs prior to transplant, and post-transplant absence of
prophylaxis. It must be added that patients are considered
to be low-risk when they have low viral loads, are HBeAg
negative, and when they have acute liver failure due to
HBV infections at the time of transplantation. Hepatitis
D coinfections have the lowest recurrence rates of chronic
hepatitis which is explained by the fact that HDV inhibits
replication of HBV even in immunocompromised patients.
The exact mechanism of recurrence is not well understood
but is probably related to the requirement for immunosup-
pression, especially the use of steroids, or to extrahepatic
infections. (38-40)

Histopathological changes are very similar to those des-
cribed for recurrence of HCV. The cells with ground glass
patterns may be present in large numbers, especially in
fibrosing cholestatic hepatitis. This pattern of cytopathic
damage in ballooning cells, severe cholestasis, hepatoca-
nalicular fibrosis and periportal fibrosis is associated with
high rates of liver failure. (41)

Recurrent Autoimmune Hepatitis (AIH) and de Novo
Hepatitis

Autoimmune hepatitis (AIH) is a progressive chronic
inflammatory liver disease which responds to immunosup-
pressive therapy. Despite the good post-transplant results,
and in the absence of HCV infection, recurrence in the allo-
graft occurs in nearly a third of the cases: up to 12% in the
first year and from 36% to 68 % within 5 years. Percentages
vary from study to study depending on the diagnostic cri-
teria used, the protocols for immunosuppression and the
use of protocol biopsies. Though not yet universally con-
firmed, factors that have been considered to be risk factors
for recurrence include the presence of human leukocyte
antigen DR3 (HLA-DR3) or HLA-DR4 in the recipient,
early discontinuation of corticosteroids, severe necroin-
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flammatory activity in the explant or recipient at the time

of transplantation, and patients with chronic AIH that is

resistant to steroids. Patients transplanted for fulminant

autoimmune hepatitis also have lower risks of recurrence.

(42-44)

« Successful treatment depends on early diagnosis of
recurrence, the criteria for which include

« History of ATH as etiology of transplant

« Dependence and response to steroids

« Presence of specific autoantibodies (ANA, SMA and/
or LKM1)

« Elevated serum aminotransferases

« Hypergammaglobulinemia G

« Histological characteristics of interface hepatitis and
portal inflammation with predominance of plasma cells.

«  Exclusion of other causes of graft dysfunction, including
typical, late, and atypical acute cellular rejection. (43)

Between 5% and 10% of children and 1% to 2% of adults
transplanted for any etiology other than ATH or HVC deve-
lop de Novo autoimmune hepatitis which can occur several
years after transplantation. The presence of specific antigens
histocompatibility complex, HLA-DR3 in the recipient
and HLA-DR4 in the donor, have been described in both
children and adults. Up to 50% of patients have experien-
ced one or more previous episodes of acute cellular rejec-
tion and steroid dependency, so these are considered to be
risk factors for the development of de novo AIH in chil-
dren and adults. In adults, the use of allografts from elderly
and female donors is also considered to be a risk factor. De
Novo autoimmune hepatitis has the same clinical, serolo-
gical and histological features as AIH: it is plasma-cell-rich
and has a necroinflammatory pattern with interface hepa-
titis and rose shaped formations (Figure 13). Especially in
the pediatric population, de Novo autoimmune hepatitis
can have central-lobular necrosis, inflammation, central
plasma-cell-rich perivenulitis, prominent lobular hepatitis,
and minimal or no interface hepatitis. As in recurrent ATH,
early diagnosis and treatment lead to success and survival
of the transplanted organ and the patient. The differential
diagnosis must consider acute cellular rejection, mainly in
plasma-cell-rich hepatitis, and recurrence of other autoim-
mune diseases. (45, 46)

Recurrent Primary Biliary Cirrhosis (PBC)

PBC is one of the most common indications for liver trans-
plantation. It may have a high recurrence rate between
21% and 37% at 10 years after transplantation and bet-
ween 40% and 50% at 10 years after transplantation. Some
authors have asserted that recurrence occurs in 100% of
patients, with 3 to 5.5 years median time to recurrence.

Histopathology, and therefore biopsies, is indispensable for
diagnosis during follow-up. (43, 47)

The diagnosis of recurrence is usually very difficult partly
because the diagnostic criteria used prior to transplantation
cannot be used. Antimitochondrial antibodies (AMA) may
persist or recur rapidly in the receiver, and liver function tests
may continue to show activity of alkaline phosphatase or
elevated serum immunoglobulin M and GGT from prior to
transplantation. Symptoms of recurrence are usually not spe-
cific and can be found in many other conditions, including
acute or chronic rejection, viral infections, injury to the bile
duct and hepatic artery pathologies. Because they lose value
for diagnosis, histopathology becomes essential. (47, 48)
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Figure 13. H & E. Necroinflammatory pattern of plasma-cell-rich
hepatitis. Arrows point to rose-shaped hepatocyte clusters.

Histopathological diagnostic criteria for recurrence of

PBC are:

« Confirmation of PBC prior to transplantation and in
the explant.

«  Graft biopsy with predominantly lymphocytic portal
infiltrates, formation of lymphoid aggregates or epithe-
lioid granulomas, and evidence of biliary injury with
lymphocytic ductulitis (Figure14).

« DPersistence of AMA or AMA-M2

« Complete exclusion of other causes of graft dysfunction
including acute rejection, chronic rejection, graft disease,
host disease, vascular complications, biliary complica-
tions, cholangitis, viral hepatitis and drugs. (43, 49)

Parietal cells antibodies have been detected in 41% of pre-
transplant PBC cases, in 47% of PBC cases immediately
after transplantation, and in 100% of patients who deve-
lop recurrences which makes these antibodies potentially
useful as markers of recurrence. Many other factors have
been described as having probable associations with recu-
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rrence. These include advanced age of the recipient, large
differences in ages between donor and recipient, prolonged
warm ischemia time, donor-recipient HLA compatibility,
male recipients, immunosuppression based on tacroli-
mus, suspension of steroids, and acute rejection episodes.
Recurrence does not seem to affect the long-term outcome,
and the need for retransplantation is very small. (50).

Figure 14. H & E 10X. Lymphocytic ductulitis (blue arrow) with portal
inflammation and cholangiolar proliferation (white arrow).

Primary Sclerosing Cholangitis (PSC)

There recurrence rate ranges from 20% to 30% and occurs
between six months and ten years after transplantation
with an average of S years. Ulcerative colitis, elderly donors
and prolonged INR at the time of transplantation are con-
sidered to be independent risk factors that identify patients
with more aggressive disease and increased risk of graft
failure and death and higher rates higher retransplantation.

A history of poor immunosuppression and rejection epi-

sodes also contribute to the recurrence of the underlying

disease. Pretransplant colectomy for the management of
chronic inflammatory bowel disease factor that mitigates

against recurrence. (51,52)

The criteria for the diagnosis of recurrent PSC are

« Confirmation of diagnosis of primary sclerosing cho-
langitis before transplantation and in the explant.

« Cholangiography or magnetic resonance cholangio-
pancreatography (MRCP) showing non-anastomotic
hepatic biliary stenosis and/or extrahepatic stenosis
with irregularities and characteristic rose shape 90 days
or more after transplantation.
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« Histopathological findings of the typical PSC image
of fibrous cholangitis or fibro-obliterating cholangitis,
portal fibrosis, portal inflammation and ductal reaction
which may be focal (Figures 15A and B).

« Exclusion of all causes of non-anastomotic strictures of

the bile duct. (43)

Figure 15 A. H & E 20X. Recurrent sclerosing cholangitis. Typical
image of lymphocytic cholangitis with circular arrangement of collagen
around the duct.

A diagnosis of recurrent PSC is often very difficult to make
and requires differentiating from other conditions that can
produce stenosis of the bile duct. These conditions include
surgical causes, mechanical causes, by ischemic events of
the bile ducts, thrombosis of the hepatic artery, stenosis of
the hepatic artery, chronic ductopenic rejection and infec-
tious cholangitis.

Figure 15 B. Masson trichrome 20X. Recurrent sclerosing cholangitis
periductal obliterating fibrosis.
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CONCLUSION

Liver transplantation is an effective treatment for the vast
majority of terminal liver diseases and acute fulminant kid-
ney failure of any etiology. Survival rates are excellent for
both grafts and patients with liver disease. For diagnosis,
monitoring and understanding of the pathology prior to,
during and after transplantation, a liver biopsy is still consi-
dered to be a fundamental tool that requires proper corre-
lation with a complete medical history, diagnostic imaging
and morphological study.
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