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Abstract
BACKGROUND 
The immune-mediated invasion of IgG4-positive plasma cells in the liver is found 
in some autoimmune hepatitis. Giant-cell hepatitis (GCH) is a very rare patho-
logical feature in adults, and the clinical characteristics of the simultaneous 
appearance of the two pathological phenomena are not clear.

CASE SUMMARY 
A 68-year-old woman was hospitalized with fatigue, poor appetite, and yellow 
urine for 20 d. Liver function tests and immunological indexes were significantly 
abnormal and accompanied by elevated serum IgG4 levels. Liver pathology 
revealed severe inflammation of the interface between the portal tract and 
hepatocytes, portal area inflammation, plasma cell infiltration, formation of 
rosette cells, IgG4-positive plasma cells > 10/high-power field, IgG4/IgG > 40%, 
and multinucleated liver cell swelling. IgG4-related autoimmune hepatitis (AIH) 
combined with GCH was diagnosed, and methylprednisolone was administered 
at 40 mg/day. Two weeks later, the clinical symptoms disappeared, and the liver 
function and immunological indicators were significantly improved. Methylpred-
nisolone was reduced at a rate of 4–8 mg per week to 8 mg/day for maintenance. 
A second liver biopsy 48 wk later indicated that liver inflammation and fibrosis 
were significantly improved. IgG4-positive plasma cells and GCH were not 
detected. A literature search was conducted to analyze articles reporting similar 
pathological phenomena.

CONCLUSION 
AIH with simultaneous IgG4-positive plasma cell infiltration and GCH, liver 
inflammation, and fibrosis is possibly more severe than typical AIH but sensitive 
to corticosteroids.

Key Words: IgG4; Autoimmune hepatitis; Giant-cell hepatitis; Case report
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Core Tip: A 68-year-old woman was hospitalized for liver function tests. Her immuno-
logical indices differed significantly from normal, and were accompanied by elevated 
serum IgG4 levels. Liver pathology revealed severe inflammation at the interface 
between the portal tract and hepatocytes, plasma cell infiltration, formation of rosette 
cells, IgG4-positive plasma cells > 10/high-power field, IgG4/IgG > 40%, and mul-
tinucleated liver cell swelling. The patient was diagnosed as having IgG4-autoimmune 
hepatitis combined with giant-cell hepatitis (GCH), and 40 mg/day methylprednisolone 
was administered. A second liver biopsy 48 wk later indicated significant amelioration 
of liver inflammation and fibrosis. IgG4-positive plasma cells and GCHs were not 
detected. A literature search was conducted to analyze reports of similar pathological 
phenomena.

Citation: Tan YW, Wang JM, Chen L. Is simultaneous presence of IgG4-positive plasma cells 
and giant-cell hepatitis a coincidence in autoimmune hepatitis? A case report. World J Clin 
Cases 2021; 9(25): 7527-7534
URL: https://www.wjgnet.com/2307-8960/full/v9/i25/7527.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i25.7527

INTRODUCTION
IgG4-related disease (IgG4-RD) is a new autoimmune disease mediated by immunity
[1]. This kind of disease is closely related to IgG4 lymphocytes, with increased serum 
IgG4 levels and IgG4-positive plasma cells infiltrating many organs and tissues. The 
most common organs involved include the pancreas and salivary gland, followed by 
the bile duct, kidney, liver, lung, and lacrimal glands. It has been recently reported 
that in the diagnosis of IgG4-autoimmune hepatitis (IgG4-AIH)[2,3], whether IgG4-
AIH has independent subclass characteristics of classical AIH remains controversial.

Giant-cell hepatitis (GCH) or post-infantile GCH is an inflammatory disease of the 
liver characterized by the presence of large, thin-walled multinucleated (4-5 or more 
nuclei) liver cells. GCH is common in infants and young children but is very rare in 
adult liver diseases. In the past 30 years, scarcely more than 100 cases have been 
reported in the literature with an incidence of 0.1%–0.25%[4]. Therefore, the disease 
characteristics when the simultaneous presence of IgG4-positive plasma cells and 
GCH in liver tissue is accompanied by elevated serum IgG4 levels in patients with 
AIH are still unknown. We herein report a case of AIH with such characteristics and 
present the entire diagnosis and treatment process.

CASE PRESENTATION
Chief complaints
A 68-year-old woman was hospitalized with symptoms of asthenia, poor appetite, and 
yellow urine lasting more than 20 d.

History of present illness
The patient had no nausea, vomiting, epigastric pain, or other symptoms of dis-
comfort, including fever and joint pain.

History of past illness
The patient had no history of hepatitis, blood transfusions, contact with schistoso-
miasis contaminated water, alcohol abuse, or use of liver-damaging drugs. The patient 
reported no hypertension, diabetes, coronary heart disease, or other chronic diseases.

Personal and family history
The patient’s parents had no liver disease, and her siblings displayed no signs of liver 
disease.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i25/7527.htm
https://dx.doi.org/10.12998/wjcc.v9.i25.7527
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Physical examination
Physical examination revealed the following: Blood pressure, 106/88 mmHg; heart 
rate, 71 beats/min; and body temperature, 36.8 °C. The skin and sclera were slightly 
yellow, and no liver palms or spider nevi were found. The abdomen was flat and soft, 
and there was no tenderness or rebound pain throughout the abdomen, no palpation 
under the sternum or lower right ribs, no palpation under the left ribcage, no 
percussion pain in the liver area, negative mobility dullness, and no edema in either 
lower limb.

Laboratory examinations
A liver function test revealed the following: Total bilirubin (TBIL) 65.21 µmol/L; direct 
bilirubin 45.19 µmol/L; alanine aminotransferase (ALT) 441.2 U/L; aspartate 
aminotransferase (AST) 466.6 U/L; alkaline phosphatase (ALP) 330.4 U/L; γ-glutamyl 
transpeptidase (GGT) 489.6 U/L; lactate dehydrogenase 222.6 U/L; total cholesterol 
6.43 mmol/L; albumin 31.2 g/L; globulin 38.6 g/L; and prealbumin 102.3 mg/L. A 
blood test panel revealed the following: White blood cells 3.61 × 109/L; red blood cells 
3.38 × 1012/L; hemoglobin 89 g/L; platelets 75 × 109/L; neutrophil count 1.97 × 109/L; 
and neutrophil percentage 55.4%. Antinuclear antibody (85 U/L; < 10 U/L, enzyme-
linked immunosorbent assay), anti-smooth muscle antibody, anti-liver/kidney 
microsomal antibody type 1, anti-nuclear glycoprotein antibody, anti-soluble acid 
nucleoprotein antibody, anti-hepatocyte cytoplasmic antigen type 1 antibody, anti-
soluble liver antigen/hepatopancreatic antigen antibody, and other test results were 
negative. IgG, IgG4, and IgM levels were 29.4 g/L (< 17.1 g/L), 2.93 g/L (< 2.01 g/L), 
and 4.33 g/L (< 4 g/L), respectively. Viral hepatitis (A–E), Epstein–Barr virus (EBV), 
and cytomegalovirus (CMV) infections were ruled out.

Imaging examinations
Enhanced upper abdominal computed tomography, magnetic resonance imaging, and 
magnetic resonance cholangiopancreatography revealed splenomegaly but no lesions 
of the pancreas, bile duct, or other lesions.

FINAL DIAGNOSIS
A liver biopsy was performed, and the pathology showed extensive proliferation of 
fibrous tissue (Ishak’s fibrosis score, 5), moderate and severe interface hepatitis, 
bridging necrosis and fibrosis, edema of hepatocytes as evidenced by rosette 
formation, multinucleated hepatocytes in each portal area (Figure 1A and B), extensive 
monocyte lymph infiltration, dense plasma cells in the portal area, and positive plasma 
cells stained with IgG4 (≥ 10/high-power field, HPF; Figure 1C and D), and IgG4/IgG 
> 40%. The pathological diagnosis was IgG4-related AIH and GCH.

TREATMENT
Methylprednisolone (40 mg/d) was administered.

OUTCOME AND FOLLOW-UP
Two weeks after initial treatment, liver function moderately improved [TBIL, 45.3 
µmol/L; ALT, 113 U/L; ALP, 143 U/L; GGT, 332 U/L], and immunological indices 
began to decline (IgG, 21.4 g/L; IgG4, 2.21 g/L). After 4 wk, methylprednisolone was 
reduced by 4–8 mg per week, to reach a stably maintained dose of 8 mg/d. Liver 
function and immunological indicators were monitored every 4–12 wk (Figure 2). A 
second liver biopsy was performed after 48 wk. Liver pathology indicated significant 
improvement in liver inflammation and necrosis, no lobular inflammation, mild 
inflammation in the portal area (Figure 3A), and significantly ameliorated fibrosis 
(from stage 5 to stage 2 according to Ishak’s fibrosis scoring system, Figure 3B and C), 
and scattered plasma cells. IgG4-positive immunohistochemical staining was negative, 
and GCH was no longer detected (Figure 3A).
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Figure 1 Histological characteristics of the first liver biopsy. A: Severe portal inflammation and interface inflammation (arrow) are visible. Hematoxylin-
eosin (HE) staining, 200 × magnification; B: Giant-cell hepatitis (arrow). HE, 400 × magnification; C: Plasma cell infiltration (arrow). HE, 400 × magnification; D: IgG4-
positive plasma cell infiltration (arrow). IgG4 immunohistochemical staining, 200 × magnification.

Figure 2 Changes of main liver function and immunological indexes in the patient. MP: Methylprednisolone; LB: Liver biopsy; TBIL: Total bilirubin; 
ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; GGT: Gamma-glutamyltransferase.

DISCUSSION
Umemura et al[2] described the clinicopathological features of IgG4-related liver 
disease for the first time. A variety of histological manifestations was observed in 17 
patients with autoimmune pancreatitis (AIP), including portal vein inflammation 
(35%), interfaceinterface hepatitis (24%), lobular hepatitis (29%), bile duct injury (59%), 
and tubular cholestasis (53%). These pathological results strongly suggest that about 
20%–30% of patients with AIP have pathological manifestations similar to those of 
classic AIH.

Umemura et al[5] reported the first case of IgG4-AIH in 2007. Abnormal ALT, AST, 
and ALP levels and other abnormalities of the liver function were observed, as well as 
elevated serum IgG and IgG4. Typical pathological features of AIH were found in the 
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Figure 3 Characteristic pathological changes of liver tissue. A: The portal area and interface inflammation have improved significantly (arrow) in the 
second liver biopsy. HE, 200 × magnification; B: The portal area was enlarged and the hepatic lobules were surrounded by fibers in the first liver biopsy. Masson 
staining, 100 × magnification; C: The fiber spacing is also thinner and improved than before in the second liver biopsy. Masson staining, 100 × magnification.

liver biopsy histology, such as interface hepatitis, plasma cell infiltration, and 
formation of rosette cells. According to the diagnostic criteria of the International 
Autoimmune Hepatitis Group[6], our case was consistent with AIH. According to the 
simple AIH scoring standard introduced in 2008, we diagnosed the patient with AIH 
based on the following eight-point criteria: ANA+, 2 points; IgG, 2 points; typical 
pathological characteristics, 2 points; viral hepatitis exclusion, 2 points.

IgG4-AIH has only been reported in a few studies[7-11]. In these studies, the 
proportion of IgG4-AIH ranges from 3.3% to 34.6% in AIH. IgG4-AIH and AIH are not 
significantly different in terms of clinical characteristics, biochemistry, and 
immunology, including the efficacy of corticosteroids. However, the criterion for IgG4-
positive plasma cells differs in the diagnosis of IgG4-AIH. Chung et al[7] and 
Amarapurkar et al[9] used IgG4+/HPF > 5, whereas Umemura et al[8], Canivet et al
[10], and Aydemir et al[12] used IgG4+ > 10 as the diagnostic criterion. In 2016, a study 
summarized and analyzed published data that met the diagnostic criteria for IgG4-RD, 
and proposed diagnostic recommendations for IgG4-AIH[12] as follows: (1) Serum 
IgG4 ≥ 1.35 g/L; (2) IgG4-plasma cells/HPF in liver tissue ≥ 10 and the ratio of IgG4-
positive plasma cells to plasma cells infiltrated > 40%; (3) Chronic hepatitis with 
banding and bridging necrosis or apparent parenchymal collapse; and (4) 
Incorporation of other IgG4-RD. Complying with all four items is defined as 
confirmed IgG4-AIH, and complying with the first three items as highly likely IgG4-
AIH, whereas complying with any two items as possible IgG4-AIH. Diagnostic 
recommendations are still subject to clinical testing.

However, the diagnosis of IgG4-AIH is still not accepted. IgG4-AIH is not 
recognized as a diagnostic category in the AIH guideline specification[13]. IgG4-RD is 
an immune disease of the systemic system, and its pathological features include non-
infectious and non-neoplastic inflammation and fibrosis[1]. Therefore, it is reasonable 
to believe that the liver is not an organ that can avoid injury.

However, a newly published study found that 10 (11.9%) out of 84 patients with 
AIH had IgG4-AIH[14]. Although the biochemical characteristics of IgG4-AIH were 
similar to those of classical AIH, the pathological manifestations of IgG4-AIH were 
more severe interface hepatitis and lobular hepatitis and more progressive fibrosis 
than those of AIH. After a median of 139 mo of long-term observation, the recurrence 
rate of IgG4-AIH was lower than that of classical AIH. Xue et al[15] observed 152 
patients with AIH. They analyzed 111 patients with AIH in the low IgG4 group (< 135 
mg/mL) and 41 patients in the high IgG4 group (> 135 mg/mL) and found that those 
in the high IgG4 group presented a higher proportion of cirrhosis than those in the low 
IgG4 group. In our case, severe inflammation and fibrosis were also observed during 
the first histological examination. After 1 year of corticosteroid treatment, the second 
histological examination showed that the inflammation and fibrosis of the liver 
improved significantly, and the liver function remained normal.

Phillips et al[16] identified GCH in the early 1990s. They found that in 10 cases of 
GCH, individual hepatocytes had 30 nuclei, 5 out of 10 patients died, and 5 received 
liver transplantation, showing a very poor prognosis of the disease. Paramyxovirus 
antigens were detected in the cytoplasm of two patients, suggesting that GCH may be 
related to a viral infection.

GCH is a rare pathological feature of the liver. A total of 36726 liver biopsies 
sampled across 25 years from a single center showed 50 (0.14%) cases of GCH[17]. The 
reasons for its appearance may include infection (hepatitis A, B, C, EBV, CMV, 
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paramyxo-like virus, human immunodeficiency virus, HPS pulmonary syndrome, and 
human papillomavirus), autoimmune disease (AIH, ulcerative colitis, primary 
sclerosing cholangitis, primary biliary cholangitis, systemic lupus erythematosus, and 
rheumatoid arthritis), drugs (polyarteritis nodosa, methotrexate, mercaptopurine, 
amytriptyline, p-aminosalicylic acid, vinyl chloride, chropromazine, and metho-
trexate), hematologic diseases (chronic lymphocytic leukemia, lymphoma, sickle cell 
disease, hypereosinophilia, and autoimmune hemolytic anemia), endocrine disease 
(hypoparathyroidism), or infiltrative disease (sarcoidosis). Among more than 2000 
liver biopsies conducted in our center, two GCH cases were related to AIH.

The mechanism of GCH generation is not clear, and two explanations are accepted: 
One is the expression of immature cells[18], in which nuclear proliferation is not 
accompanied by cell membrane mitosis, resulting in nuclear accumulation[19]; the 
other is the nuclear overreaction of liver cells under abnormal stimulation[20,21].

To search for similar articles from the PubMed/Medline database, the time set was 
January 1, 1960 to December 31, 2020 and the keywords set as “IgG4 or AIH and 
GCH”. Three cases involving the coexistence of IgG4-AIH and GCH have been 
reported[5,8]. Umemura et al[8] reported 70 consecutive patients with type 1 AIH from 
a single center between June 1985 and December 2006. GCH was found in two cases of 
IgG4-AIH and in 58 cases of typical AIH. In addition to elevated IgG4 in serum and 
IgG4-positive plasma cell expression in liver tissue, these two patients had more 
serious portal inflammation (> 2/3 of periportal areas), interface hepatitis (> 2/3 of 
periportal areas), lobular hepatitis (zonal hepatitis), plasma cells (> 20/HPF), and 
bridging fibrosis compared with those with classic AIH. In one case, after 5 years of 
treatment and follow-up, ALP and GGT levels continued to rise to 622 and 936 IU/L, 
respectively. The disease eventually developed into IgG4-related sclerosing 
cholangitis. The second case was a 42-year-old male patient with a serum IgG4 level of 
642 mg/dL and a large number of IgG4-plasma cells expressed in liver tissue. After 
treatment with prednisone at 60 mg/d for 4 wk, the serum IgG4 level was reduced to 
452 mg/dL and became normal after 7 mo. A second liver biopsy was performed and 
the pathology showed that although portal sclerosis was still present, portal inflam-
mation and lobular inflammation improved markedly, and the GCH disappeared. The 
patient was followed for 13 years, and prednisone administration (5.0 mg/day) was 
maintained. Another case was reported as the first one of IgG4-AIH[5]. The authors 
did not emphasize the presence of GCH, but a large number of GCH hepatocytes were 
observed in the pathology images. The patient was sensitive to prednisone, and after 4 
wk, the dose was reduced to 5 mg/day. The serum IgG4 and ALT levels were normal.

From the reported three cases of IgG4-AIH accompanied with GCH together with 
our case, some common features were observed: (1) The pathological lesions including 
inflammation, necrosis, and fibrosis are more serious than the pathological character-
istics of classical AIH; (2) The disease is sensitive to corticosteroids. Except for one case 
that developed PSC, the other several cases had good histological improvement and 
biochemical response; and (3) Lastly, the more significant feature is that GCH 
disappears after corticosteroid therapy.

It is still difficult to explain the relationship between these two mechanisms. It can 
be assumed that: (1) The infection is the initiator; the evidence of not only the infection 
was found in GCH[16] but also the initiator of IgG4-RD. Toll-like receptors (TLRs) and 
nucleotide-binding oligomerization domain-like receptors (NLRs) are important 
receptors that mediate immune recognition of pathogenic microorganisms and are 
widely distributed on the surfaces of immune cells. Microbial antigens activating TLR 
and NLR on the surfaces of monocytes may promote the production of IgG4 by the B 
cell activating factor signaling pathway[22]; and (2) Large number of cytokines, such 
as IL-4, IL-5, IL-10, IL-13, and IL-21, which regulate the growth of various cells, and the 
transforming growth factor-β[23-26] are involved in the occurrence of IgG4-RD. 
Overexpression of these factors promotes the overdifferentiation of plasma cells and 
overproliferation of liver nuclei[27].

CONCLUSION
In conclusion, in our case and those from the literature, the simultaneous occurrence of 
IgG4 and GCH in AIH may reflect severe inflammation, necrosis, and fibrosis of liver 
injury, which may be sensitive to corticosteroid therapy, and the disappearance of 
GCH is evidence of pathological repair.
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