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Abstract 

Immunoglobulin G4-related disease (IgG4-RD) is a fibroinflammatory condition that becomes 

more recognized as multi-systemic disorders, characterized by three histological hallmarks of 

IgG4-positive lymphoplasmacytic tissue infiltrate, storiform fibrosis, and obliterative phlebitis. 

This disease has been reported in virtually every organ system, but the hepatic manifestations 

remain poorly defined. Moreover, IgG4-RD can mimic many malignancies, inflammatory dis-

orders and infectious diseases. This report revealed IgG4-related liver disease with atypical 

presentation presenting with multiple liver abscesses and linear tracts mimicking parasitic in-

fection. © 2020 The Author(s) 
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Introduction 

Immunoglobulin G4-related disease (IgG4-RD) is increasingly being recognized as an 
emerging disease entity and mostly prevalent in older males; it has specific histopathological 
features with or without elevation of IgG4 levels [1]. Multiorgan involvement has been re-
ported in more than 60% of patients with IgG4-RD. A wide range of organs may be affected, 
including the pancreas, kidneys, biliary tree, liver, salivary gland, orbit, aorta, and lungs [2]. 
The liver-related manifestations of IgG4-RD are heterogenous and less well described at pre-
sent. They are classified into hepatic inflammatory pseudotumor (IPT) or chronic active hep-
atitis that is much less prevalent than biliary involvement in IgG4-related sclerosing cholan-
gitis. The fundamental differential diagnoses of IgG4-IPT include lymphomas, hepatic ab-
scesses, and other malignancies such as hepatocellular carcinoma and metastases. The diag-
nosis requires typical histopathological findings, elevated serum IgG4 and an abundance of 
IgG4 positive plasma cells in tissue. 

Case Presentation 

A 50-year-old farmer presented with a 1-month history of chronic non-productive cough, 
and epigastric and right upper quadrant pain. The pain was dull aching in characteristic. He 
also had anorexia, 3 kg of weight loss in 1 month (5.7% from baseline) and fever at night. His 
symptoms were progressive during the month. On initial physical examination, he looked ca-
chexic but had neither fever nor obvious dyspnea. Abdominal examination exhibited mild he-
patomegaly (liver span 14 cm) without tenderness. The rest of his physical examination was 
unremarkable. 

Investigations 
Laboratory testing revealed mild transaminitis with elevated alkaline phosphatase and 

very high total globulin level (Table 1). The complete blood count showed mild anemia, 
whereas differential white blood cells were all normal. An abdominal ultrasound revealed 
multiple ill-defined lobulated contour hypoechoic lesions at subcapsular region of both he-
patic lobes containing internal cystic and necrotic portions. He was referred to our center due 
to high index of suspicion for malignant diagnosis. Abdominal CT scan (Fig. 1) showed multi-
ple subcapsular liver abscesses with linear tracts. Subsequent upper abdominal MRI (Fig. 2) 
was performed and demonstrated rapidly increasing size of rim-enhancing lesions. New le-
sions were developed and visible as multiloculated and serpentine well-defined lesions, show-
ing hypointense T1W and fluid signal in T2W, with septations scattering in both lobes. The 
largest one was up to 5.2 cm in size. They showed uniform rim enhancement and restricted 
DWI. Perilesional hemorrhage was also detected. Focal intrahepatic duct dilatation in seg-
ments 2 and 3, spleen 12.5 cm without focal lesion, a few aortocaval and paraaortic lymph 
nodes, about 1.0–1.4 cm, were detected. Chest CT scan (Fig. 3) illustrated migratory pulmo-
nary nodules with surrounding ground glass opacity at right lower lung. Three consecutive 
collections of sputum AFBs were negative. 
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Differential Diagnosis and Investigations 
Initially, the differential diagnosis was focused on infection, especially parasitic infection 

or melioidosis. Two consecutive percutaneous ultrasound-guided liver biopsies were per-
formed by radiological interventionist, but the pathological reports were inconclusive. Liver 
pathology demonstrated chronic abscess with massive plasmacytosis (kappa+, lambda+, IgG+, 
IgG4+ about 5–10% of total IgG). Since the liver imaging was typical for parasitic liver ab-
scesses, albendazole 800 mg/day was also prescribed from the beginning, but his significant 
symptom and imaging did not improve. 

As there was a strong suspicion of IgG4-related disease, adequate liver tissue pathology 
was necessary. Eventually, he underwent laparoscopic liver biopsy after an intense discus-
sion. Intraoperative findings demonstrated adhesion at liver surface to abdominal wall with-
out gross liver mass. Target biopsy was performed at hepatic segment 5 which revealed hard 
consistency. Liver pathology (Fig. 4) showed moderate portal inflammation with predominant 
plasma cell infiltrate in portal areas, liver parenchyma (IgG4-positive plasma cell >50 
cells/HPF and IgG4/IgG >40%), and focal portal fibrosis. Fibrosis and chronic inflammation 
with congestion were found at capsular surface. Markedly elevated serum IgG4 level was re-
ported (5,330 mg/dL). Finally, he was diagnosed with IgG4-related disease with atypical 
presentation; multiple liver abscesses with hemorrhagic tract and migratory pulmonary nod-
ules. 

Treatment and Follow-Up 
Prednisolone 40 mg/day orally was prescribed with a subsequent dose tapering. There 

was a rapid improvement of patient’s symptoms and imaging. He gained weight and was well 
within a couple months. The follow-up CT scan after 3 months of prednisolone showed a de-
crease in the size of multiple rim-enhancing lesions. Some lesions were stable in size and some 
lesions were improving. No new lesion was noted. Liver function test was normal in all areas 
at 3 months (Table 1). Azathioprine 50 mg/day was added on tapering prednisolone and was 
finally maintained at 5 mg/day. Serum IgG4 level dramatically decreased from 5,330 to 186 
mg/dL at 6 months after treatment, but the follow-up liver imaging still illustrated stable small 
residual disease (0.7–2.5 cm) without new lesion and near resolving in pulmonary nodules. 
Until now, he has strictly adhered to immunosuppressive agents for 2.5 years with normal 
clinical and laboratory parameters, but the latest liver imaging still has stable residual disease 
without active findings (Fig. 5). 

Discussion 

Although multi-organ involvement in IgG4-RD has been widely reported, the hepatic 
manifestations remain poorly defined and are usually classified into two forms, hepatic IPT or 
chronic active hepatitis. Patients can present with a subtle lymphoplasmacytic IgG4 infiltra-
tion on liver biopsy only. The most common site of IPT is lungs, and only 8% of extrapulmo-
nary IPTs were located in the liver [3]. Commonly, patients with IgG4-RD tend to present with 
mass-forming lesions and therefore are often suspected to have malignancy. This is contrary 
to our case report that presented with multiple liver abscesses. Extensive necrosis of IPTs 
might be responsible for this pathology. Moreover, the imaging also demonstrated 
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subcapsular tract with hemorrhage mimicking parasitic infection. Another organ in this case 
we have believed to be involved by IgG4 inflammatory process is migratory pulmonary nod-
ule. Zen et al. [4] classified hepatic IPT into two major subtypes based on histological features, 
namely, lymphoplasmacytic and fibrohistiocytic types. The lymphoplasmacytic type was de-
fined by an inflammatory process and corresponded to IgG4-RD demonstrating a dense IgG4-
positive plasma cell infiltrate, fibrosis, and obliterative phlebitis. 

Imaging findings of hepatic IPT are non-specific and tend to present with tumefactive le-
sions and therefore are often suspected to have malignancy. They can manifest as a single or 
multifocal mass. On ultrasound images, they show hypoechoic or hyperechoic masses with 
increase through transmission and septation. Several patterns of enhancement are demon-
strated on contrast-enhanced imaging. On MRI, these lesions are usually T1 hypointense and 
T2 hyperintense with heterogeneous enhancement [5]. Our case did not have typical imaging 
to diagnose IPT because of high signal intensity on diffusion-weighted images and perilesional 
edema resembling infectious liver abscess rather than tumor. 

Histology from biopsy specimens is the gold standard in diagnosis of IgG4-related disease. 
A variety of cutoff points for the number of IgG4-postive plasma cells have been suggested, 
ranging from 10 to 50 IgG4-positive plasma cells per high-power field [6]. In practice, needle 
biopsy findings may not be sufficient for diagnosis and resection may be required. As in our 
case report, more invasive tissue assessment by laparoscopic liver biopsy was applied. Other 
laboratory abnormalities commonly seen are high serum IgG4 levels; levels >182 mg/dL indi-
cate significant IgG4-RD activity, but about 30% of histologically confirmed cases have normal 
levels of IgG4 [7]. Our case report had a large quantity of IgG4 level (5,330 mg/dL), which has 
never previously been mentioned in IgG4-RD cases. 

Optimal treatment regimens, dosing and duration remain ill-defined according to retro-
spective studies. However, early aggressive treatment is suggested to prevent serious organ 
dysfunction and failure in late stage disease and in the case of extensive fibrosis. The mainstay 
of treatment is steroid therapy; a 2- to 4-week course of prednisolone 30–40 mg per day fol-
lowed by dose tapering [8]. A response is usually seen within 4–6 weeks and is determined by 
improvement in clinical symptoms and organ function, reduction in size of the lesions in the 
affected organ by radiological imaging and decrease in serum IgG4 levels. Because of multiple 
lesions, very high IgG4 level indicated significant disease activity and due to the concern of 
disease flares and relapse, we added azathioprine to low-dose prednisolone for maintenance 
therapy. 

Our case presented a diagnostic dilemma, as clinical presentation and imaging suggested 
an infectious etiology, and definite tissue pathology was not successful by fine needle biopsy. 
Moreover, divergent treatment strategies between infectious and immune-mediated inflam-
matory processes were influential in initiating immunosuppressive agents until definite diag-
nosis was confirmed. 

IgG4-RD with hepatic involvement is rare and heterogeneous in manifestation. Early 
recognition and therapy are important to prevent serious and irreversible tissue damage. 
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Fig. 1.  Contrast-enhanced axial CT image at portal venous phase shows clustered small low-attenuating 

lesions at the subcapsular area of the right hepatic lobe. Note linear low-attenuating tracks (red arrows). 

 

 

 

Fig. 2. a Axial T2-weighted MR image shows intermediate-signal-intensity perilesional edema surround-

ing hyperintense lesions. b Axial contrast-enhanced portovenous phase fat-suppressed T1-weighted MR 

image shows rim enhancement of the lesions, a finding consistent with hepatic abscesses. Diffusion-

weighted image (c) and apparent diffusion co-efficient image (d) show restriction of central core, a finding 

consistent with hepatic abscesses. 
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Fig. 3. A-64-year-old man with migratory pulmonary infiltrates. a The first CT chest (lung window) shows 

a subsolid nodule at the anterior basal segment of the right lower lobe. b, c One month later, repeated 

second CT of the chest shows a new subsolid nodule at the superior segment of the right lower lobe while 

the previously seen one at the anterior basal segment has disappeared. d Follow-up CT chest at 4 months 

after the first CT scan shows disappearance of the previously seen subsolid nodule at the superior seg-

ment of the right lower lobe. 
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Fig. 4. a–d Histological features of IgG4-related liver disease. Liver tissue from laparoscopic liver biopsy 

demonstrating extensive plasm cell infiltration. a H&E, ×100. b H&E, ×400. Immunostaining demonstrat-

ing plasma cells expressing IgG4 >50 cells/HPF, and the ratio of IgG4/IgG-positive plasma cells is greater 

than 40%. c IgG4 immunostaining. d IgG immunostaining. 

 

 

 

Fig. 5. a, b Follow-up MRI scans of the liver after prescribing immunosuppressants. Axial T2-weighted MR 

image (a) and axial contrast-enhanced portovenous phase fat-suppressed T1-weighted MR image (b) 

show a much smaller size of the hepatic lesion in the right hepatic lobe. 
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Table 1. Liver function test and serum IgG4 before and after prescribing immunosuppressive agents 

        
        
 At initial 

exam 

Before starting 

steroid 

1 month after 

steroid 

3 months after 

steroid 

6 months after 

steroid 

1 year after AZA 

maintenance 

2 years after AZA 

maintenance 

        
        
TB, mg/dL 1.27  0.50 0.43 0.39 0.43 0.24 0.17 

DB, mg/dL 0.96  0.32 0.21 0.20 0.20 0.11 0.40 

AST, U/L   54    32   32   21   25   21   18 

ALT, U/L   82    31   30   34   24   16   16 

ALP, U/L  493   319  147   84   77   73   75 

TP, g/dL 10.2  13.3  9.6  7.1  7.2  6.9  7.3 

Albumin, g/dL  2.7   2.9  4.0  4.5  4.4  4.3  4.9 

Globulin, g/dL  7.5  10.4  5.6  2.6  2.8  2.6  2.4 

IgG4, mg/dL  5,330    186   

Treatment  prednisolone 

40 mg/day 

 add AZA 

50 mg/day 

   

        
        
LFT, liver function test; AZA, azathioprine; TB, total bilirubin; DB, direct bilirubin; AST, aspartate transaminase; ALT, alanine transaminase; ALP, 

alkaline phosphatase. 
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