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Abstract: Giant cell hepatitis associated with autoimmune hemolytic anemia (GCH-AHA) is a rare and
severe disease characterized by autoimmune hemolysis associated with acute liver injury, histologically
defined by widespread giant cell transformation. It occurs after the neonatal period, most commonly in the
first year of life and uniquely affects pediatric patients. It is still poorly understood and likely underdiagnosed,
although in recent years there have been advances in the understanding of its pathogenesis and the liver
injury is now hypothesized to be secondary to a humoral immune mechanism. Although no laboratory
test specific for the diagnosis currently exists, given its severity, it is fundamental to rule out GCH-AHA
when evaluating a patient in the first year of life presenting with AHA and/or with acute liver disease of
unknown etiology. While GCH-AHA is progressive in nature as other autoimmune liver disorders, it
differs significantly from juvenile autoimmune hepatitis (JAIH) in that a cure can be achieved after several
years of intensive treatment in a portion of patients. Conventional first line therapy consist of prednisone/
prednisolone combined with azathioprine, however, several immunosuppressive drugs, commonly used in
the treatment of JAIH have been tried as second line therapy, including cyclosporine, cyclophosphamide,
mycophenolate mofetil, 6-mercaptopurine, calcineurin inhibitors, and sirolimus. Intravenous
immunoglobulins have also been used in cases of severe liver dysfunction and/or severe anemia allowing for
transitory remission. More recently treatment with B-cell depletion has been attempted in some patients and
encouraging results have been reported in refractory cases. Although what constitutes optimal treatment has
yet to be determined, the recent progress in the understanding of the pathogenetic mechanisms of GCHAHA have made positive strides, cautiously pointing toward a hopeful prognosis for some of these patients.
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Introduction
Giant hepatitis associated with autoimmune hemolytic
anemia (GCH-AHA) is a rare disease characterized
by autoimmune hemolysis associated with acute liver
injury histologically defined by widespread giant cell
transformation (1,2). It is a severe and progressive
disease exclusively affecting infants and young children.
Mechanism of liver injury is hypothesized to be secondary
to an autoimmune process, however, GCH-AIH has a
less favorable response to immunosuppressive treatment
compared to classical juvenile autoimmune hepatitis (JAIH)
and it is burdened by high mortality despite aggressive
immunosuppression and recurrence after liver transplant
(Table 1).
It was first described in 1981 by Bernard et al., who
reported four young children with giant cell hepatitis and
Coombs-positive hemolytic anemia of the immunoglobulin
G-positive (IgG+) C type (1). Although three of the patients
died of liver failure, in one child immunosuppressive
treatment with prednisone and azathioprine was beneficial.
Since its first description, 54 cases have been reported in the
English medical literature from Europe, North America,
Asia, Africa and Oceania mainly in the forms of single case
reports and more recently as small case series.
Insight into GCH-AHA pathogenesis
In the neonatal period the transformation of hepatocytes
into giant multinucleated cells is considered a nonspecific reaction of immature hepatocytes. Outside of the
neonatal era, this condition occurs more rarely and it can
be idiopathic or secondary to different forms of aggression
such as viral (Paramixovirus, HCV, HEV, HHV-6, HIV),
autoimmune and toxic (herbal remedies) insults and in some
genetic cholestasis (PFIC 2). Regardless of the etiology it is
considered a poor prognostic factor (1,2).
Although autoantibodies classically seen in autoimmune
hepatitis are usually absent, GCH-AHA is thought to be
immune-mediated due to (I) the constant association with
an autoimmune disease (hemolytic anemia) and occasionally
with other immune-mediated disorders; (II) the strong
family history of immune-mediated disorders in fist degree
relatives; (III) the response to immunosuppressive treatment
and relapse on its withdrawal (3).
However, GCH-AGA liver disease does not share the
same histologic characteristics as JAIH. Specifically, classical
interface hepatitis is rarely present and the portal infiltrate
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of GCH-AHA consists of macrophages and neutrophils
rather than of lymphocytes and monocytes suggesting a
different pathogenesis (1,2,4-7).
In 2014, Whitington et al. significantly advanced the
understanding of this rare disease (4). Given that gestational
alloimmune liver disease (GALD), the cause of liver
injury in neonatal hemochromatosis is also characterized
by a widespread giant cell transformation, these authors
hypothesized that a similar humoral immune mechanism
is responsible for the similarity in liver histopathology
in GCH-AHA and GALD. In the latter, maternal IgG
bind to fetal liver target antigens resulting in pathological
amounts of C5b-9 complex on the hepatocytes and driving
the progressive hepatocyte injury. In order to test their
hypothesis, the authors compared liver biopsies of 6 patients
with GCH-AHA and 6 patients with JAIH.
Interestingly, C5b-9 staining showed high-grade
complement- mediated pan-lobular hepatocyte injury in
GCH-AHA patients, which was not seen in the JAIH ones.
Such finding suggested that systemic B-cell autoimmunity
has a fundamental role in GCH-AIH. Further studies
will be helpful to give more insight into GCH-AHA
pathogenesis.
Clinical and biochemical manifestations
GCH-AHA occurs after the neonatal period, most
commonly in the first year of life and within 4 years of age
and it affects both sexes indistinctively. Onset is usually
sudden with signs and symptoms of anemia (pallor, asthenia,
occasionally fever) that, in about half of patients, are
associated with findings suggestive of acute liver disease. In
less than 10% of patient a seizure disorder is present early
on or during follow up. Regardless of type of onset, nearly
all patients at diagnosis have jaundice and hepatomegaly,
and about half of them have fever, pallor and splenomegaly.
When the diagnosis of anemia precedes that of hepatitis,
liver disease is diagnosed within 1 month to 4 years (median
2 months); however, interestingly, about 90% of these
patients already have evidence of increased aminotransferase
levels at diagnosis.
An infectious process such as acute otitis media, urinary
infection, Mycoplasma, EBV, VZV, and Parvovirus B19
infection, was found to precede GCH-AHA diagnosis in
about a quarter of patients.
Blood work is consistent with normocytic anemia
with high reticulocyte count (although a transient
reticulocytopenia may be observed in some patients) and
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Table 1 Difference between JAIH and GCH-AHA

Age of onset

JAIH

GCH-AHA

AIH type 1: at any age (often around puberty)

First year (within 4 years)

AIH type 2: childhood
Clinical
presentation

Acute or insidious onset; 10% of patients may be
asymptomatic

Sudden anemia, in about half of cases with acute liver
disease

Laboratory

Elevated aminotransferases and serum immunoglobulins G;

Normocytic anemia with high reticulocyte count;

Typical autoantibodies (ANA, SMA for AIH type 1, LKM, LC-1 Positive direct Coombs test;
for AIH type 2)
Elevated aminotransferases;
Autoantibodies occasionally identifiable
Histology

Interface hepatitis, characterised by a dense mononuclear
and plasma-cell infiltration of the portal areas, expanding
into the liver lobule

Hepatocytes giant cell transformation, mild portal and
periportal inflammation (polymorphonuclear neutrophils and
macrophages)

Treatment

Conventional therapy induces remission in >80% of cases

Often refractory to conventional therapy, requiring
second-third line treatment

Outcome

Usually good

Rapidly fatal course if untreated

JAIH, juvenile autoimmune hepatitis; GCH-AHA, giant hepatitis associated with autoimmune hemolytic anemia.

Standard of diagnosis: role of currently
performed liver tests in assessing GCH-AHA

Figure 1 Widespread giant cell transformation of hepatocytes
in GCH-AHA. GCH-AHA, giant hepatitis associated with
autoimmune hemolytic anemia. Picrosirius staining; magnification
×125.

positive direct Coombs test (IgG + C’). Mild leukocytosis and
thrombocytosis are common, but thrombocytopenia can also
occur. Aminotransferases levels can be markedly elevated to
almost 200 times the upper limit of normal with GGT within
reference range or only mildly elevated. Total bilirubin and
its direct fraction are usually elevated and in case of severe
liver damage decreased PT and albuminemia occur. Total
gamma globulin levels can be high, usually moderately, or
even normal. Typical JAIH autoantibodies such as ANA,
SMA, LKM are only identifiable occasionally (1,2,4-7).
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Unfortunately, no laboratory test specific for the diagnosis
of GCH-AHA exists. However, GCH-AHA must always
be suspected when evaluating a patient in the first year
of life presenting with AHA and/or with acute liver
disease of unknown etiology (1,2). A direct Coombs test
should be ordered even if overt anemia or reticulocytosis
are lacking and any increase in aminotransferase level
should be taken into account even if mild when in
presence of hemolytic autoimmune anemia. Liver biopsy
helps making the diagnosis due to the presence of the
characteristic widespread giant cell transformation of the
hepatocytes (Figure 1), and the mild portal and periportal
inflammation with an infiltrate consisting predominantly of
polymorphonuclear neutrophils and macrophages. Fibrosis
can be severe, with distortion of the lobular architecture.
The association with other immune-mediated disorders,
which can be observed at any stages of the disease, can also
point toward GCH-AHA.
Existing and emerging therapies
GCH-AHA is a serious, potentially lethal disease, even with
prompt diagnosis and treatment. Main causes of mortality
are liver failure, complications of liver transplantation,
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bacterial sepsis, and epileptic encephalopathy.
Conventional first line therapy for GCH-AHA, as
reported since the first description by Bernard et al. in
1981, consisted of prednisone/prednisolone (in some case
IV methylprednisolone) at 2–3 mg/kg/day, combined with
azathioprine (1 to 2 mg/kg/day) (1,2).
Prednisone has been used as first line treatment with
varying degrees of success and with high risk of relapses
during tapering, as well as severe side effects related to its
prolonged use.
Azathioprine has been used in association with steroids
as a steroid-sparing agent leading, in some cases, to
complete remission (1,2,5,6,8). However, the clinical
course of GCH-AHA is generally aggressive. In most
patients there is an initial response to first line therapy,
but relapses occur commonly, and second line therapy is
required. Several immunosuppressive drugs, commonly
used in the treatment of JAIH, have been tried as second
line therapy for GCH-AHA, such as cyclosporine (2,7,919), cyclophosphamide (2,11), mycophenolate mofetil
(10,12,14,15,20,21), 6-mercaptopurine (14,22), tacrolimus
(10,15,16,20) and sirolimus (15,16,23), not always
successfully (Table 2).
GCH-AHA has been associated with high mortality,
related not only to severe liver failure or anemia, but also to
sepsis in the setting of high-dose immunosuppressive drugs
use.
In a few children with persistent hemolysis,
plasmapheresis (7,17,20) and splenectomy (2,10,17,24,25)
have been reported. Plasmapheresis can lead to a temporary
improvement in severe AHA, possibly by removing
antibodies and toxic substances.
In case of severe liver dysfunction and/or severe anemia,
transitory remission has been achieved with intravenous
immunoglobulins (IVIg) (2,9-11,13-15,17-23,26-29).
IVIg has been used mainly at replacement dose and in
single administration, for treating AHA before the onset
of liver disease or in case of hepatitis relapses. The largest
series of patients treated with IVIg has been reported by
Marsalli et al. (16). The authors described 7 patients: three
already treated with different immunosuppressive drugs,
who received IVIg for GCH-AHA relapse, and four newly
diagnosed. All patients received one to three IVIg infusions
at variable doses (0.5 to 2 g/kg) and five of the seven patients
received sequential IVIg infusions (mean of 13.4 doses) once
a month, in addition to their immunosuppressive treatment.
Of these latter 5 patients, three normalized ALT activity
allowing prednisone tapering, while in the other two, ALT
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decreased but not normalized and immunosuppressive
therapy was maintained, in one case with rituximab. IVIg
infusions were well-tolerated with mild, and reversible side
effects. This study supports the use of IVIg as second line
rescue therapy in the presence of severe liver disease and/or
hepatitis relapse, in association with prednisone and other
immunosuppressive drugs, due to their temporary efficacy
(Table 2).
Since, Whitington et al. (4) hypothesized a humoral
immune mechanism for hepatocyte injury in patients with
GCH-AHA, encouraging results have been reported in
several refractory cases treated with B-cell depletion with
chimeric anti-CD20 monoclonal antibody (rituximab) and
anti-CD52 monoclonal antibody (alemtuzumab) (2,4,7,1216,21,23,27,30). Because both of these drugs have anti-Bcell actions, the favorable outcomes of the treated patients
seems to confirm that humoral immunity plays a key role in
the mechanism of liver injury in GCH-AHA.
As proposed by Paganelli et al. (15), relapses of disease
are possible during rituximab treatment because depletion
of B lymphocytes is not complete with survival of memory
B cells. In fact, in the cases reported, patients often need
repeated infusions to treat and or prevent relapses, even
if the exact duration of treatment and the frequency of
infusions remains to be defined.
As of now 22 patients have been reported in literature as
being treated with RTX (2,4,7,12-16,21,23,27,30). RTX was
administered either for hepatic and/or hematologic relapse
(375 mg/m2 once a week for 4 weeks) often with multiple
infusions. Rituximab allowed, in most patients, tapering or
discontinuation of others immunosuppressive drugs, most
commonly prednisone. Rituximab was usually well tolerated
and the most significant side effects include persistent
hypogammaglobulinemia during RTX infusions in two
patients, one episode of seizures secondary to possible
viral encephalitis one year after the last RTX infusion and
one asymptomatic adenovirus reactivation with centralline infection in a patient who received rituximab and
alemtuzumab treatment (12,15,30) (Table 2).
In cases of liver failure, liver transplantation has been
used as a rescue treatment; however, transplant is burdened
by risk of recurrence of hepatitis in the graft and death
(2,4,9,24,31-33). Of the 11 transplant recipients reported
in the literature, 6 are alive (data concerning follow-up
were available only for 10 patients) but only 2 did not have
recurrence of GCH-AHA (32,33). Moreover, one of these
patients developed bullous pemphigoid and autoimmune
neutropenia after liver transplant (33).
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Table 2 Overview of medical treatments reported in the literature for GCH-AHA
Drug

First/second/third
line treatment

Prednisone/azathioprine First

Outcome

Side effects

Initial response,
frequent relapses

Prednisone: obesity, impaired height growth, cataracts, osteoporosis,
diabetes, hypertension, cutaneous striae and acne, psychosis
Azathioprine: cytopenia, pancreatitis, abdominal pain, hepatotoxicity,
malignancy

Cyclosporine

First/second/third

Mainly relapse

Hypertrichosis, gingival hypertrophy, hypertension, nefrotoxicity,
neurological effects

Cyclophosphamide

Second/third

Remission
(1 case)/relapse

Bone marrow suppression, haemorrhagic cystitis, nephrologic and
neurological side effects, infertility

Mofetil mycophenolate

Second/third

Relapse

Leukopenia, headache, dizziness, alopecia, diarrhea

Vincristine

Second/third

Relapse

Hair loss, gastrointestinal effects, bone marrow suppression,
peripheral neuropathy

Tacrolimus

Second/third

Relapse

Bone marrow suppression, neuro and nephrotoxicity, infections

Sirolimus

Third

Relapse

Bone marrow suppression, pulmonary effects, hyperlipidemia,
stomatitis, edema, skin rash

IVIg

First (anemia)

Temporary
efficacy

Flushing, headache, fever, urticaria, fatigue

Infections, persistent hypogammaglobulinemia, seizures

Second/third
(hepatitis)

Rare: renal toxicity, thrombosis, arrhythmia, aseptic meningitis,
hemolytic anemia, transfusion-related acute lung injury

Rituximab

Second/third

Remission

Alemtuzumab

Third

Remission (1 case) Asymptomatic adenovirus- reactivation and central-line infections

GCH-AHA, giant hepatitis associated with autoimmune hemolytic anemia.

Proposed management
Two forms of GCH-AHA can be identified: a mild form
that usually responds to first line treatment with prednisone
and azathioprine and a more severe form often refractory
to conventional therapy and characterized by multiple
relapses, requiring second line treatment with different
immunosuppressive drugs and/or rescue liver transplant
and, unfortunately, often with a rapidly fatal course.
Immunosuppressive therapy should be instituted as soon
as possible and tapered very slowly due to the high risk
of relapses. No clear indications regarding the duration
of immunosuppressive therapy are reported. Based on
literature data and similarly to JAIH prednisone and
azathioprine withdrawal could be attempted after at least
3 to 5 years of persistent and stable remission, monitoring
serum transaminases before each attempt of tapering.
Periodic controls of blood cell counts, direct Coombs test
and serum aminotransferase activities are recommended for
several years after treatment discontinuation.
We proposed the following approach based on the
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current state of knowledge:
(I) Immediately start first line therapy with prednisone
and azathioprine. Prednisone should be maintained
at standard dose until normalization of serum
transaminases, followed by a very slowly steroid
tapering while keeping azathioprine at maintenance
dose. Steroids should be stopped only after several
years of persisting normal aminotransferases
because early or rapid discontinuation can result in
severe relapse;
(II) In light of the humoral mechanism of GCHAHA and the reported efficacy of rituximab, the
anti-CD20 monoclonal antibody can be used
as the treatment of choice from the outset in
case of severe presentation or when steroids and
azathioprine appear ineffective. At least 4 doses
of RTX are initially required (375 mg/m 2 once
a week for 4 weeks), with additional doses in
case of relapses or incomplete remission. Early
administration of rituximab can lead to complete
remission, allowing for early steroid withdrawal,
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immunosuppressive treatment is withdrawn without
relapse of the liver disease after a median treatment
duration of 6 years (range, 1.5–19 years) (2,6,7,11,12). Liver
histology prior to treatment withdrawal in 10 children
shows a range of finding from a virtually normal liver, to
residual portal or septal fibrosis and an occasional giant cells
(2,11,12). Although numbers are small, such results point
toward a cautiously hopeful prognosis for some of these
patients.

100%
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40%
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0%
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At risk:

54
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9

7

Figure 2 Twenty-year probability of survival of the entire
population of 54 children reported in the literature was 66%.

thus decreasing steroid-related side effects. In
case of partial response to the initial treatment,
or in case of a relapse after an initially complete
remission of hepatitis repeating RTX, increasing
the dose of prednisone and/or adding cyclosporine
or IVIg infusions are options that can be used to
allow for a complete remission of hepatitis. In case
of lack of response but preserved liver function,
rituximab could be continued with the hope of a
slow improvement over time while in case of liver
failure, liver transplantation should be considered;
(III) Although IVIg treatment is limited by its temporary
efficacy, IVIg could be administered as a rescue
therapy both at diagnosis, in case of severe liver
function impairment prior to RTX administration,
or in case of relapse, for instance while
attempting discontinuation of immunosuppressive
drugs.
Medium and long-term outcomes
Despite the fact that GCH-AHA has a severe and
progressive nature as other autoimmune liver disorders,
it differs significantly from JAIH in that a true cure can
occur after several years of intensive treatment in a portion
of patients. Of the 54 children described in literature
who underwent treatment, 36 are alive at the time of
report (Figure 2). Deaths occurs within 3 years of the
diagnosis of hepatitis, secondary to liver failure, sepsis,
hemophagocytosis, status epilepticus or liver transplantation
(1,2,4,5,9,14,20,22,27,28). In about a third of the survivors
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Conclusions and future directions
In conclusion, GCH-AHA is a rare disease of early
childhood, which is still poorly understood and likely
underdiagnosed. A dysregulation of the immune response
to multiple organs and tissues is thought to be at the root
of this disorder, which can be transient and limited to two
targets (red blood cells and hepatocytes), or can persist
over time and possibly extend to other organs. Optimal
treatment of GCH-AHA is still controversial, although
recent progress in the understanding of its pathogenetic
mechanisms have positively influenced its treatment and in
turn its prognosis.
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