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Immunoglobulin G4-related disease 
(IgG4-RD) is an immune-mediated fi-
broinflammatory condition that involves 

multiple organs and appears as syndromes 
that were once thought to be unrelated. 
This disease leads to mass lesions, fibrosis, 
and subsequent organ failure if allowed to 
progress untreated.1 Involvement of gas-
trointestinal (GI) organs, salivary glands, 
lacrimal glands, lymph, prostate, pulmo-
nary, and vascular system have all been 
reported.2 Elevated IgG4 serum levels are 
common, but about one-third of patients 
with biopsy-proven IgG4-RD do not mani-
fest this characteristic.3,4 

Diagnostic confirmation is with biopsy, 
and all patients with symptomatic, active 
IgG4-RD require treatment. Glucocorticoids 
are first-line treatment and are utilized for 
relapse of symptoms. In addition to gluco-
corticoids, steroid-sparing medications, 
including rituximab, azathioprine, mycophe-
nolate mofetil, tacrolimus, and cyclophos-
phamide have all been used with successful 
remission.5,6 Here, the authors discuss a case 
of IgG4-RD that presented with intrahepatic 
biliary obstruction (mimicking cholangiocar-
cinoma) and subsequent development of cor-
onary arteritis despite treatment. 

CASE PRESENTATION 
In June 2015, a 57-year-old Air Force vet-
eran presented to Eglin AFB Hospital with 
pruritic jaundice and acute abdominal pain. 
He was found to have elevated bilirubin lev-
els (total bilirubin 10 mg/dL [normal range 
0.2-1.3 mg/dL], direct bilirubin 6.6 mg/dL 
[normal range 0.1-0.4 mg/dL]). Alanine 

aminotransferase (ALT) and aspartate ami-
notransferase (AST) also were moderately el-
evated (147 U/L and 337 U/L, respectively). 
Computed tomography (CT) and mag-
netic resonance cholangiopancreatography 
(MRCP) showed intrahepatic biliary tree dil-
atation with prominent enhancement of the 
bile duct and gallbladder as well as portal 
lymph node enlargement (Figure 1). Can-
cer antigen 19-9 was elevated at 1,915 U/mL 
(normal range < 37 U/mL). 

Prior to this presentation, the patient had 
been in his usual state of health. His past 
medical history was notable only for mini-
mal change kidney disease (MCD). MCD is 
defined as effacement of the podocyte seen 
on electron microscopy, which allows the 
passage of large amounts of protein. The pa-
tient’s kidney biopsy stains were negative for 
IgG at this time. His MCD, diagnosed 2 years 
before, resolved after treatment with steroids.

A cholangiogram showed abnormal fill-
ing into the left main intrahepatic duct and 
obvious obstruction at the bifurcation of the 
bile duct. A biliary drainage catheter was 
placed, and a repeat cholangiogram 2 days 
later showed involvement of both right and 
left intrahepatic ducts. The distal common 
bile duct appeared uninvolved as did the 
pancreas. Lymphadenopathy was noted at 
the liver hilum. Klatskin cholangiocarcinoma 
(type IIIB) was the presumed diagnosis. 
Based on these findings, tumor resection was 
performed 3 weeks later, including left hep-
atectomy, caudate lobe resection, complete 
bile duct resection, cholecystectomy, with  
reconstruction by Roux-en-Y intrahepatico-
jejunostomy. In addition, portal and hepatic 
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artery lymph node dissection was 
completed.

Surgical specimens were sent 
for pathologic evaluation and were 
found negative for malignancy. 
Patchy areas of storiform fibrosis, 
obliterative phlebitis, and lympho-
plasmacytic infiltrate were noted. 
IgG4 immunostain highlighted the 
presence of IgG4 positive plasma 
cells with a peak count of 145 IgG4 positive 
plasma cells/hpf. About 80% of the plasma 
cells were positive for IgG4. Unusually dense 
eosinophilic infiltrate with plasma cells and 
regions of dense fibrosis that strongly con-
tributed to the masslike appearance on CT 
imaging also were noted. Final histology 
confirmed the diagnosis of IgG4-RD. Ele-
vated levels of total IgG in the serum were 
observed without elevation in serum IgG4 
(Table).

The patient was started on prednisone  
40 mg and azathioprine 150 mg daily, with 
subsequent taper of prednisone over the next 
6 months. After prednisone was discontin-
ued, the patient reported new symptoms of 
lower extremity pain, neuropathy, and swell-
ing of his face. Laboratory results were no-
table for elevated erythrocyte sedimentation 
rate. The patient was restarted on prednisone 

40 mg daily. Azathioprine was replaced with 
a regimen of 4 doses every 6 months of IV 
rituximab 700 mg q week and mycopheno-
late mofetil (1,000 mg bid).  After remission 
was induced, the patient was slowly weaned 
off prednisone again.

Following 6 months of successful dis-
continuation of prednisone and contin-
ued rituximab and mycophenolate mofetil 
therapy, the patient presented to the emer-
gency department with new onset chest pain 
and shortness of breath. A CT angiography 
of the chest showed right upper and mid-
dle lobe infiltrate, and he was treated for 
community acquired pneumonia. Addition-
ally, he was noted to have elevated tropo-
nin levels suggestive of myocardial infarction 
(MI). Initial troponin was 1.23 ng/mL (nor-
mal range < 0.015 ng/mL), which trended 
down over the next 18 hours. A bedside  

FIGURE 1 MRCP-MIP Images Demonstrating Periductal Inflammation (Marked) 

Left side T1 weighted fat-saturated (FS) and right T1 FS postcontrast. Focal findings very suggestive of cholangiocarcinoma. Note dilated biliary 
duct, which is circled in red on the right. 
Abbreviation: MRCP-MIP, magnetic resonance cholangiopancreatography-maximum intensity projection.

Table IgG Levels in the Serum

Values, mg/dL
IgG, Qn, 
Serum

IgG  
Subclass 1

IgG  
Subclass 2

IgG  
Subclass 3

IgG  
Subclass 4

Laboratory results 4,225 2,100 1,600 163 22

Reference 700-1,600 422-1,292 117-747 41-129 1-291

Abbreviation: IgG, immunoglobulin G; Qn, quantitative.
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echocardiogram showed a normal left ven-
tricular ejection fraction without wall motion 
abnormalities. Etiology for his acute MI was 
presumed to be demand ischemia from fixed  
atherosclerotic plaque. Further inpatient car-
diac risk stratification was changed to the 
outpatient setting, and he was started on 
medical management for coronary artery dis-
ease with a beta blocker, a statin, and aspirin. 
He was discharged home on 10 mg predni-
sone daily, which was subsequently tapered 
over several weeks. 

In follow-up, a Lexiscan myocardial per-
fusion imaging was conducted that demon-
strated an inferolateral defect and associated 
wall motion abnormalities (Figures 2 and 3). 
An electrocardiogram showed nonspecific ST 
segment changes (Figure 4). A CT angiogram 
of his coronary circulation demonstrated 

no identifiable atherosclerotic 
plaque, with a coronary calcium 
score of 0. Coronary catheteriza-
tion was not performed in this 
patient because these findings 
supported the diagnosis of IgG4-
RD coronary arteritis. 

DISCUSSION
IgG4-related disease has been 
found to be a systemic disorder. 
Typical characteristics include 
predominance in men aged  
> 50 years, elevated IgG4 lev-
els, and findings on histology.1 
It has been reported to involve 
many organs, including pan-
creas, liver, gallbladder, salivary 
glands, thyroid, and pleura of 
the lung.2,5 

This case report begins with a 
presumptive diagnosis of cholan-
giocarcinoma, which was treated 
aggressively with extensive sur-
gery. Several case reports of com-
plex tumefactive lesions in the GI 
area (mostly pancreatic and bil-
iary) have detailed IgG4-RD as 
both a risk factor for subsequent 
development of cholangiocar-
cinoma and as a separate entity 
of IgG4-related sclerosing chol-
angitis.7-9 It is hypothesized that 
the induction of IgG4- positive 

plasma cells has been intertwined with the 
development of cholangiocarcinoma. Dif-
ferentiation between IgG4 reaction that is 
scattered around cancerous nests and IgG4 
sclerosing cholangitis without malignancy 
is challenging. It has been documented 
that both elevated IgG4 levels and hilar he-
patic lesions that resemble cholangiocarci-
noma frequently accompany those cases of 
IgG4 sclerosing chlolangitis without pancre-
atic involvement.9 The histologic features of 
IgG4-RD need to be identified with multiple 
biopsies and cytology, and superficial biopsy 
from biliary mucosa cannot reliably exclude 
cholangiocarcinoma. 

Lymphoplasmacytic aortitis and arteri-
tis have been documented in IgG4-RD. In 
2017, Barbu and colleagues described how 
one such case of coronary arteritis presented 

FIGURE 2 Polar Maps of a Myocardial Perfusion Scan Showing a 
Partially Reversible Perfusion Defect in the Inferolateral Wall

FIGURE 3 Cardiac Short Axis Views of a Myocardial Perfusion Scan 
Demonstrating the Inferolateral Wall Perfusion Defect
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with typical angina and coronary catheter-
ization revealing coronary artery stenosis.10 
However, during coronary artery bypass sur-
gery, the aorta and coronary vessels were 
noted to be abnormally stiff. A diffuse fibrotic 
tissue was identified to be causing the sig-
nificant stenosis without evidence of athero-
sclerosis. Pathology showed typical findings 
of IgG4-RD, and there was a rapid response 
to immunosuppressive therapy. Involvement 
of coronary arteries has been described in 
a small number of cases at this time and is 
associated with progressive fibrotic changes 
resulting in an MI, aneurysms, and sudden 
cardiac death.2,10,11 

IgG4-RD can be an extensively systemic 
disease. All presentations of fibrosis or vascu-
litis should be viewed with heightened sus-
picion in the future as being a facet of his 
IgG4-RD. Pleural involvement has been re-
ported in 12% of cases presenting with sys-
temic presentation, kidney involvement in 
13%.2,12  

Unfortunately, there is no standard lab-
oratory parameter to date that is diagnos-
tic for IgG4-RD. The gold standard remains 
confirmation of histologic findings with bi-
opsy. According to an international consen-
sus from 2015, 2 out of the 3 major findings 
need to be present: (1) dense lymphoplas-
macytic infiltrate; (2) storiform fibrosis; and 
(3) obliterative phlebitis in veins and arter-
ies.1,5 Most patients present with symptoms 
related to either tumefaction or fibrosis of an 
organ system.1 Peripheral eosinophilia and 
elevated serum IgE are often present in IgG4-
RD.13 Although IgG4 values are elevated in 
51% of biopsy-proven cases, flow cytometry 
of CD19lowCD38+CD20-CD27+ plasmablasts 
has been explored recently as a correlation 
with disease flare.3,14 These particular plas-
mablasts mark a stage between B cells and 
plasma cells and have been reported to have 
a sensitivity of 95% and a specificity of 82% 
in association with actual IgG4-RD.14 Fur-
thermore, blood plasmablast concentrations 
decrease in response to glucocorticoid treat-
ment, thereby providing a possible quanti-
fiable value by which to measure success of 
IgG4 treatment.5,12

Treatment for this disease consists of im-
munosuppressive therapy. There is documen-
tation of successful remission with rituximab 

and azathioprine, as well as methotrexate.1,5 

Both 2015 consensus guidelines and a recent 
small single-center retrospective study sup-
port addition of second-line steroid sparing 
agents such as mycophenolate mofetil.5,6 For 
acute flairs, however, glucocorticoids with 
slow taper are usually utilized. In these cases, 
they should be tapered as soon as clinically 
feasible to avoid long-term adverse effects. 
Untreated IgG4-RD, even asymptomatic, has 
been shown to progress to fibrosis.5 

CONCLUSION
IgG4-RD is a complicated disease process 
that requires a high index of suspicion to 
diagnose. In addition, for patients who are 
diagnosed with this condition, its ability to 
mimic other pathologic conditions should 
be taken into account with manifestation of 
any new illness. This case emphasizes the 
ability of this disease to localize in multi-
ple organs over time and the need for life-
time surveillance in patients with IgG4-RD 
disease.
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FIGURE 4 Electrocardiogram Showing Nonspecific  
ST-segment Abnormalities
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