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Immunoglobulin G4-related disease (IgG4-RD) is a systemic fibroinflammatory 
condition of which IgG4-related sclerosing cholangitis (IgG4-SC) is the biliary 
manifestation. In this review, we provide an overview of IgG4-RD, with a focus on 
the biliary manifestations. In particular, we describe the important differential 
diagnoses of IgG4-SC, namely, primary sclerosing cholangitis and cholangio-
carcinoma, outline diagnostic criteria for IgG4-SC, provide insight into possible 
pathophysiological mechanisms underlying the disease and discuss short and 
long-term management options of this recently described disease.
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INTRODUCTION

Immunoglobulin G4-related disease (IgG4-RD) is a 
multi-system immune system-mediated disorder of 
unknown etiology. IgG4 sclerosing cholangitis (IgG4-
SC) is the biliary manifestation of IgG4-RD. Awareness 
of IgG4-SC is important as it may mimic other benign 
and malignant conditions, including primary scleros-
ing cholangitis (PSC) and cholangiocarcinoma (CCA), 
but the management of the various conditions differs 
greatly. The diagnostic criteria for IgG4-SC include clin-
ical, radiological, serological, and histological features. 
Corticosteroids (with or without immunosuppressants) 
are the mainstay of IgG4-SC treatment, although the 
optimal treatment regimen for maintenance of disease 
remission remains unclear. Rituximab, which depletes 
CD20-positive plasmablasts, is a novel treatment option 
that may induce and maintain remission in patients 
with IgG4-SC who have failed treatments with conven-
tional agents. This review offers a broad overview of 
IgG4-RD and discusses the specific diagnostic and ther-
apeutic challenges.

IgG4-RELATED DISEASE

IgG4-RD is a recently defined multisystem fibroinflam-
matory condition that has been described in almost ev-
ery organ [1]. Many diseases that have long been viewed 
as specific entities (e.g., Küttner’s tumor, Mikulicz’s dis-
ease, retroperitoneal fibrosis, and Riedel’s thyroiditis) 
are now considered to be part of the IgG4-RD spectrum. 
Classic sites of involvement include the pancreas, bili-
ary tract, salivary and lacrimal glands, kidneys, thyroid 
gland, lungs, retroperitoneum, and aorta [2]. The clin-
ical features depend largely on the organ(s) involved, 
although the most common presentation is the devel-
opment of a tumefactive (mass) lesion or swelling of one 
or more organs, with misdiagnosis of malignancy being 
commonplace [3]. In one early series, 18/53 patients (34%) 
undergoing surgical resection of presumed pancreato-
biliary malignancies were found to have IgG4-RD [4]. 

Pathogenesis
The pathophysiological mechanisms underlying IgG4-
RD remain incompletely understood. Current evidence 
suggests roles for both autoimmunity and allergy (in 
genetically susceptible individuals) in disease develop-
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ment. Several human leukocyte antigen (HLA) associ-
ation studies in Japan, the United Kingdom (UK), and 
Korea have identified region-specific HLA molecules 
and other immunoregulatory genes as determinants of 
disease susceptibility [5]. It is likely that abnormal innate 
and acquired immunity, reduced levels of regulatory 
T-cells, and specific B-cell responses, are all involved 
in disease development [6]. Indeed, B-cell depletion fol-
lowing rituximab-induced disease remission was the 
first pathophysiological finding of IgG4-RD [7]. Affected 
organs are heavily infiltrated with both T and B lym-
phocytes, indicating that an antigen-mediated response 
may be in play. The fact that oligoclonal IgG4 is present 
in the cerebrospinal fluid of patients with IgG4-related 
pachymeningitis further supports the existence of an 
antigen-driven immune response in such patients [8]. 
Later studies used next-generation sequencing to iden-
tify oligoclonal expansions of somatically hypermutat-
ed IgG4+ B-cell clones from affected tissue and blood 
[9]. An IgG4 antibody is presumed to be involved in the 
development of IgG4-RD, due to the characteristic infil-
trates found in involved tissue. However, it remains to 
be determined whether the antibody is directly patho-
genic, plays a protective role, or is merely an incidental 
marker of an aberrant inflammatory response [10]. Oth-
er cell lines of interest in terms of IgG4-RD pathophys-
iology include CD4+ cytotoxic T lymphocytes, which 
are expanded in both tissues and the plasma of patients 
with IgG4-RD and which decline in number following 
rituximab treatment [11], and T follicular helper cells 
(Tfh cells). In healthy individuals, such cells control 

B-cell differentiation but, in IgG4-RD patients, the cells 
contribute to class-switching and expansion of IgG4+ 
plasma cells [12-14].

Diagnosis
IgG4-RD appears to be a disease of predominantly older 
males (the male:female ratio, 3:4) and the mean age of 
onset is 70 to 80 years [15]. These demographics seem to 
be particularly true of a form of autoimmune pancreati-
tis (AIP): type 1/IgG4-related pancreatitis (IgG4-RP). In 
2011, the prevalence of AIP in Japan was 4.6/100,000 of 
the population [16]. The diagnosis of IgG4-RD remains 
problematic because of the diverse range of clinical pre-
sentations, poor recognition by physicians, and misdi-
agnosis. It is thus challenging to give accurate estima-
tions of the disease prevalences in other organs [15]. 

 Several diagnostic criteria have been developed to aid 
in the diagnosis of IgG4-RD. The most widely used are 
the HISORt (Histology, Imaging, Serology, other OR-
gan involvement and response to therapy) criteria of 
the Mayo Clinic. This tool was initially used to diagnose 
AIP but can be adapted to diagnose IgG4-SC (Table 1) 
[4]. The required features include positive imaging find-
ings, characteristic histological presentations, elevated 
serum IgG4 levels, extra-biliary organ involvement, and 
a response to steroid treatment [17]. Serum IgG4 levels 
are elevated (> 1.4 g/L) in up to 70% of all patients [18] 
and may correlate positively with the number of organs 
involved [19]. It is well-documented that elevated serum 
IgG4 levels are of limited utility when employed to dis-
tinguish IgG4-RD from inflammatory and malignant 

Table 1. HISORt criteria for the diagnosis of IgG4-SC

Histology bile ducts Lymphoplasmacytic sclerosing cholangitis on resection: LP infiltrate > 10 IgG4+ cells/hpf, 
storiform fibrosis, phlebitis

Imaging bile ducts One or more strictures involving intra- or extra-hepatic bile ducts 
Fleeting/migrating biliary strictures

Serology IgG4 > 2 × ULN

Other sites Pancreas: classic features of AIP on imaging or histology
Retroperitoneal fibrosis
Renal: parenchymal low-attenuation lesions
Salivary/lacrimal gland enlargement

Rt response to treatment Normalisation of LFTs or resolution of biliary stricture

Adapted from Ghazale et al., with permission from Elsevier [4].
IgG4-SC, immunoglobulin G4 sclerosing cholangitis; LP, lymphoplasmacytic; hpf, high powered field; ULN, upper limit of 
normal; AIP, autoimmune pancreatitis; Rt, response to treatment; LFT, liver function test.
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disease [19-21]. A large UK cohort study recently found 
that only 22.4% of patients with elevated serum IgG4 
levels (> 1.4 g/L; n = 264) met the IgG4-RD diagnostic cri-
teria [22]. Doubling the cutoff to > 2.8 g/L increased spec-
ificity from 85% to 96% but with an associated reduction 
in sensitivity (to 57% from 83%). The positive predictive 
value of 45% was not impressive. Furthermore, serum 
IgG4 levels are elevated in up to 5% of healthy controls 
[19-21].

Histopathology is the gold standard for diagnosis of 
IgG4-RD, often supported by elevations in the numbers 
of blood and/or tissue IgG4-positive plasma cells. The 
three histological hallmarks of IgG4-RD are: IgG4-pos-
itive lymphoplasmacytic tissue infiltrates; storiform fi-
brosis (exhibiting a cartwheel or whorled appearance); 
and obliterative phlebitis (partial or complete oblitera-
tion of a vein) [1]. The presence of at least two of these 
histological features supports a diagnosis of IgG4-RD, 
with the cutoffs for the number of IgG4-positive plas-
ma cells being defined for each organ. The IgG4:IgG 
ratio must be > 40% [1]. It should be noted that lymph-
oplasmacytic infiltrates coupled with high numbers of 
IgG4-positive plasma cells are evident in a those with 
a variety of inflammatory and malignant conditions 
[23,24]. Therefore, the histology should be cautiously in-
terpreted in the context of the clinical picture as well as 
the serological and radiological investigations [15].

Computed tomography (CT) and magnetic resonance 
imaging (MRI) both detect organ enlargement and 
therefore play important roles in defining the extent of 
disease and assessing the response to treatment. Posi-
tron emission tomography (PET)/CT detects clinically 
silent organ involvement; a recent study found that 90% 
of patients with “single-organ involvement” initially en-
rolled in an IgG4-RD had multi-organ disease on PET/
CT using the glucose analog 2-[(18)F]-fluoro-2-deoxy-d-
glucose (FDG), highlighting the value of PET in detect-
ing other organ involvement [25].

Treatment
The aims of IgG4-RD treatment are to improve symp-
toms, restore organ function, and prevent progression 
to irreversible fibrosis. Treatment is usually required 
by patients in whom IgG4-RD is accompanied by organ 
involvement, but, in patients with mild disease (for ex-
ample, asymptomatic lymphadenopathy), watchful wait-

ing may be reasonable. Corticosteroids are the mainstay 
of treatment; the first prospective, randomized, place-
bo-controlled trial of such drugs in patients with AIP 
type 1 disease has recently been published. In this study, 
remission was induced in both groups and corticoste-
roids were then withdrawn (at 26 weeks) in 19/49 patients 
but maintenance treatment continued for 36 months in 
30/49. The relapse rate was significantly lower in the 
maintenance group, 7/30 patients (23.3%) relapsed com-
pared with 11/19 (57.9%) in the cessation group (p = 0.011) 
[26]. A typical adult induction regimen featured prednis-
olone 30 to 40 mg/day for 4 weeks, followed by tapering 
every 2 weeks (depending on the response) by 5 mg/day 
over 3 to 4 months. A response was usually evident with-
in 4 to 6 weeks as evidenced by improved organ func-
tion, radiological improvement, a decrease in serum the 
IgG4 level, and improvement of symptoms. It is unclear 
whether maintenance therapy should be commenced in 
all patients or solely in those with multiorgan involve-
ment and/or relapse. Maintenance options include sin-
gle-agent low-dose corticosteroids (ideally at no more 
than 5 mg/day), with or without second-line immuno-
suppressive therapy [27] featuring either azathioprine 1.5 
to 2 mg/kg/day or mycophenolate mofetil [28]. A novel 
(promising) option is rituximab, an agent that depletes 
CD20-positive plasmablasts. This drug has been given 
to patients who were steroid-intolerant or dependent, 
and to those who failed to enter remission when on ste-
roids only. The drug effectively induced and maintained 
remission in IgG4-RD patients, but was associated with 
high rates of serious infections [29-31]. 

A recent systematic review and meta-analysis (SRMA) 
of 62 studies involving 3,034 patients emphasized the key 
role for corticosteroid treatment; 1,186 of 1,220 patients 
(97%) who received steroid monotherapies experienced 
therapeutic responses, but these were incomplete in 35% 
of patients. The study also evaluated relapse treatments. 
Relapses were reported in 464/1,395 patients(33%), de-
spite the typically short follow-up periods. Corticoste-
roids were effective in 219/231 (95%) of such patients, in 
56/69 (81%) of those treated with azathioprine, in 16/22 
(72%) of those treated with other immunosuppressive 
agents, and in all nine cases treated with rituximab 
(100%) [32]. In patients with AIP type 1/IgG4-RP, any as-
sociated proximal IgG4-SC predicted an increased risk 
of post-steroid relapse [33].

www.kjim.org


844 www.kjim.org https://doi.org/10.3904/kjim.2018.018

The Korean Journal of Internal Medicine Vol. 33, No. 5, September 2018

Prognosis
The natural history of IgG4-RD remains unclear; long-
term data are lacking. Some patients improve sponta-
neously; many exhibit a benign disease course; but oth-
ers relapse several times. There is some evidence that 
prompt treatment may be associated with better out-
comes, possibly due to fewer inflammatory and fibrotic 
complications [5]. The risk of any malignancy (partic-
ularly lymphomas) appears to be increased by > 2-fold 
in patients with IgG4-RD compared with age- and sex-
matched controls [34].

IgG4-RELATED SCLEROSING CHOLANGITIS

The biliary manifestation of IgG4-RD is IgG4-SC. This 
the most common extra-pancreatic manifestation of 
AIP type 1 disease; estimates of the prevalence vary wide-
ly. In UK and United States cohorts, the prevalence of 
isolated IgG4-SC was < 10% that of IgG4-RD [4,18], and 
60% to 80% of AIP patients had evidence of IgG4-SC 
[35,36]. IgG4-SC has a preponderance for older males 
and may exhibit a variety of presentations; a very recent 
retrospective study of 527 patients with IgG4-SC in Japan 
found that 35% presented with jaundice and 13% pruri-
tus, whereas 28% were asymptomatic [37]. Other presen-
tations include abdominal pain and weight loss.

Diagnosis
The HISTORt criteria can be used to diagnose IgG4-SC. 
Serum IgG4 levels are elevated in about 75% of patients 
[38]. Initial imaging may include abdominal ultraso-
nography, which may reveal biliary dilatation, stones, 
or a pancreatic mass lesion suggesting either AIP or a 
pancreatic tumor. Cross-sectional imaging is mandato-
ry when further evaluating biliary strictures, bile duct 
wall thickening, and inflammation (enhancement); the 
involvement of other organs, and lymphadenopathy [39]. 
Magnetic resonance cholangiopancreatography (MRCP) 
and endoscopic retrograde cholangiography (ERC) are 
both important when evaluating IgG4-SC. MRCP may 
reveal segmental strictures, lower bile duct strictures, 
and long strictures with pre-stenotic dilatations; all are 
more common in IgG4-SC than CCA patients. Any part 
of the biliary tree can be affected in IgG4-SC patients; 
however, the lower bile duct tends to be the most com-

monly involved (often in conjunction with AIP type 1/
IgG4-RP). IgG4-SC has been classified into four subtypes 
based on the anatomical positions of the strictures (Fig. 
1) [40]. MRCP also allows evaluation of the main pancre-
atic duct (MPD) in patients with suspected AIP; diffuse 
irregular narrowing of the MPD or a long stricture (> 1/3 
the length of the MPD) with a lack of upstream dilata-
tion are both suggestive of AIP [41]. IgG4-SC may present 
with no identifiable biliary stricture on cross-sectional 
imaging or ERC, in which case endoscopic ultrasonog-
raphy may play a role in further evaluation [42]. 

Endoscopic retrograde cholangiography 
Endoscopic retrograde cholangiopancreatography (ER-
CP) is a useful initial evaluation of IgG4-SC because 
tissue samples are acquired; the procedure also plays 
a therapeutic role. Cytological examination of samples 
from biliary brushings are essential to exclude malig-
nancy in the setting of a dominant stricture, but are not 
sufficient for diagnosis of IgG4-SC [43]. Ampullary bi-
opsies are technically simple and the tissue may exhibit 
features diagnostic of IgG4-RD. In one study, ampullary 
biopsies stained positive for IgG4 in 18/27 patients (67%) 
with symptomatic AIP, compared to no sample from pa-
tients without the disease [44]. Endobiliary fluoroscop-
ic biopsies may also reveal the characteristic features of 
IgG4-SC [38]. Recent advances in cholangioscopy have al-

Cholangiographic classification of lgG4-SC

Common differential diagnoses

Pancreatic cancer
CCA
AIP
Acute/chronic pancreatitis

PSC PSC
CCA CCA

PSC

Type 1 Type 2 Type 3 Type 4

Figure 1. Cholangiographic classification of immunoglob-
ulin G4 sclerosing cholangitis (IgG4-SC). Adapted from Na-
kazawa et al., with permission from Wolters Kluwer Health, 
Inc. [40]. PSC, primary sclerosing cholangitis; CCA, cholan-
giocarcinoma; AIP, autoimmune pancreatitis.
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lowed the characteristic mucosal features of IgG4-SC to 
be evaluated via visually directed histological sampling 
[45]. A liver biopsy is sometimes diagnostically useful in 
patients with intrahepatic bile duct involvement or a hi-
lar pseudotumor [36]. Biliary stenting may not be man-
datory for all cases of obstructive jaundice secondary to 
known IgG4-SC and AIP. Corticosteroid therapy alone 
(thus without any need for biliary stenting) has been 
shown to be a safe and effective treatment for obstruc-
tive jaundice attributable to major biliary strictures in 
this group of patients [46,47]. Biliary stenting remains 
important for patients with unclear diagnoses or chol-
angitis.

Differential diagnosis
The cholangiographic features of IgG4-SC are similar to 
those of both PSC and CCA [6]; diagnosis based on ERC 
appearances alone may be unreliable [48]. The possibly 
confusing conditions are described separately below.

Primary sclerosing cholangitis
IgG4-SC accompanied by diffuse stenosis of the intra-
hepatic/proximal bile ducts (type 2 disease) is similar to 
PSC, being a progressive fibrosclerotic condition char-
acterized by intra- and/or extra-hepatic structuring that 
does not respond to steroids. Expert interpretations 
of IgG4-SC and PSC cholangiograms suggest that the 

cholangiographic features revealed by ERCP alone are 
associated with a high IgG4-SC diagnostic specificity 
(88%) but a low sensitivity (45%) [49]. Cholangiograph-
ic features that may favor a diagnosis of IgG4-SC rath-
er than PSC include longer strictures and the presence 
of both intra-hepatic and low bile duct strictures; the 
strictures of PSC tend to be shorter and the biliary tree 
appears beaded. Apart from bile duct stenosis, IgG4-SC 
may be associated with circular symmetrical thicken-
ing of the bile duct wall, smooth outer and inner wall 
margins, and homogenous internal echoing on abdom-
inal CT, MRI, endoscopic ultrasound, and intraductal 
ultrasonography [36]. These features are apparent not 
only in stenotic areas but also in areas lacking stenosis 
(that thus appear normal on cholangiograms). Dynam-
ic changes in biliary stricturing over weeks or months, 
steroid responsiveness, and the presence of associated 
pancreatic abnormalities, all favor a diagnosis of IgG4-
SC compared to PSC. Other relevant factors are listed in 
Table 2 [50].

Elevated serum IgG4 levels have been recorded in up 
to 15% of patients with PSC; therefore, the serum IgG4 
level does not appear to be helpful when seeking to dif-
ferentiate PSC from IgG4-RD [20]. It remains unclear 
whether PSC and IgG4-SC represent different ends of 
the same disease spectrum or separate clinical entities. 
It may be reasonable to trial corticosteroids in all pa-

Table 2. Comparison of PSC and IgG4-SC

PSC IgG4-SC

Sex, male:female 1.5:1 7:1

Age of onset Young (< 40) Older (> 50)

Presentation Cholestatic liver biochemistry Obstructive jaundice

Biliary abnormalities Beading, short band-like strictures, 
peripheral pruning 

Long smooth strictures, low CBD stricture, 
prestenotic dilatation

Raised serum IgG4 levels < 20% > 70%

Pancreatic involvement < 5% > 80%

Multiorgan involvement No Yes

Association with IBD 80% < 10%

Histology ‘Onion-skin’ fibrosis Lymphoplasmacytic infiltrate, obliterative 
phlebitis

Response to steroids Rare Yes

Adapted from Joshi et al., with permission from John Wiley and Sons [50].
PSC, primary sclerosing cholangitis; IgG4-SC, immunoglobulin G4 sclerosing cholangitis; CBD, common bile duct; IBD, in-
flammatory bowel disease. 
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tients with presumed PSC and elevated serum IgG4 lev-
els, to assess the extent of cholangiopathic reversibility.

Cholangiocarcinoma
IgG4-SC with isolated stenosis of the distal common 
bile duct (type 1 disease) may be difficult to differentiate 
from distal CCA, whereas IgG4-SC accompanied by ste-
nosis of the hilar hepatic bile duct (types 3 and 4 disease) 
can be difficult to differentiate from hilar CCA (Fig. 2) 
[36]. A review of 185 patients who underwent liver resec-
tion to treat presumed hilar CCA found that 17% had 
no evidence of malignancy, and of these, almost 50% 
exhibited histological features consistent with those of 
IgG4-SC [51]. Only a few studies have explored how to 
differentiate IgG4-SC from CCA [52]. IgG4-SC is partic-
ularly difficult to differentiate from hilar CCA when the 
former condition is not associated with AIP, or when the 
AIP diagnosis is unclear [53]. The vastly different treat-
ment algorithms appropriate for IgG4-SC and CCA ren-
der accurate and timely differentiation essential. 

In cases with suspect CCA, when ERCP fails to yield 

confirmatory cytological data, cholangioscopy plays a 
role in differentiating CCA from IgG4-SC. Peroral chol-
angioscopy accompanied by visually targeted biopsies af-
fords a greater diagnostic accuracy than standard ERCP 
(with non-targeted biopsies) [54]. In a multicenter pro-
spective study on 105 patients, the sensitivity and speci-
ficity of visual impressions of malignancy during cholan-
gioscopy were 90% and 96%, respectively. The sensitivity 
and specificity of cholangioscopy guided biopsies in 
terms of malignancy diagnoses were 85% and 100%, re-
spectively [55]. A later SRMA (10 studies, n = 456) report-
ed pooled sensitivity and specificity of 66% and 98% 
for CCA diagnosis by cholangioscopic biopsy [56]. Thus, 
cholangioscopy has a particular role to play when ERCP 
alone fails to yield confirmatory cytological data, and the 
diagnosis thus remains unclear. Neither the serum IgG4 
nor carbohydrate antigen (CA) 19-9 level accurately dis-
tinguish IgG4-SC from CCA [57,58].

Secondary sclerosing cholangitis
Secondary sclerosing cholangitis is a chronic disease 
that is phenotypically, clinically, and cholangiograph-
ically similar to PSC, and therefore IgG4-SC. The de-
scriptor encompasses a broad spectrum of diseases in-
cluding infection (e.g., AIDS cholangiopathy), congenital 
conditions (e.g., Caroli’s disease), trauma, bilestones, in-
filtrative disease (e.g., histiocytosis X), and vascular con-
ditions (e.g., post-liver transplantation hepatic arterial 
thrombosis). The exact cause can usually be elucidated 
by clinical history-taking.

Treatment
The goals of IgG4-SC treatment are to prevent irrevers-
ible fibrosis and biliary sepsis, both of which compli-
cate untreated IgG4-SC [59]. Spontaneous remission 
is well-documented in AIP patients but spontaneous 
improvement of IgG4-SC disease of types 2 to 4 ap-
pears to be unusual [60]. The mainstay of treatment is 
a tapering course of corticosteroids, as supported by 
the abovementioned, recent, prospective, randomized 
placebo-controlled trial of the utility thereof in AIP pa-
tients [26]. In terms of IgG4-RD disease, a typical regi-
men might include prednisolone 30 to 40 mg daily for 
4 weeks, with initial tapering over 2 weeks (depending 
on the response), followed by tapering of 5 mg/day over 
3 to 4 months, before maintaining a dose of 5 mg/day for 

Figure 2. Cholangiogram showing central hilar stricturing 
secondary to immunoglobulin G4 sclerosing cholangitis 
disease.
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36 months. A response is usually evident within 4 to 6 
weeks, evidenced by normalization of liver biochemistry 
and improvements in bile duct strictures. Patients with 
biliary obstructions should be closely monitored during 
corticosteroid therapy for signs of biliary sepsis. Serum 
IgG4 levels often fall during corticosteroid therapy and 
may then normalize. A recent retrospective study on 527 
patients with IgG4-SC found that 90% exhibited excel-
lent responses to corticosteroid therapy; the alkaline 
phosphatase levels fell to < 50% of the pre-treatment val-
ues in 87% of cases and biliary strictures were alleviated 
in 90% [37]. Another study, which defined remission as 
complete resolution of strictures and/or normalization 
of liver function, reported remission in 67% of IgG4-SC 
cases [4] (vs. 99% of AIP cases) [61]. A non-response to 
steroid therapy may be characteristic of a less inflam-
matory, fibrotic “burnt-out” IgG4-SC phase, or an alter-
native condition. 

Relapse
Patients with IgG4-SC are at high risk of relapse. In an 
early University College Hospital, London cohort of pa-
tients with IgG4-SC and AIP, 57% (13/23) relapsed [27]. 
Other studies have reported similar relapse rates [61]. 
Factors predictive of relapse include the presence of 
proximal strictures (IgG4-SC of types 2 to 4) and high 
serum IgG4 levels [4,22]. In patients who relapse, the 
treatment options include up-titration or re-introduc-
tion of corticosteroids with or without the addition of 
second-line immunosuppressants. Azathioprine is the 
drug most commonly prescribed, although it remains 
unclear whether the addition of an immunomodula-
tor to a low-dose steroid affords any clinical benefit in 
terms of extending the time to further relapse. Another 
option is mycophenolate mofetil (750 to 1,000 mg twice 
daily). Factors predictive of resistance to immunomod-
ulators include other organ involvement (thus, disease 
other than IgG4-SC) and retroperitoneal fibrosis [30]. 
Rituximab effectively treated IgG4-SC in patients with 
aggressive disease; those who were intolerant of immu-
nomodulators; and those who exhibited steroid-depen-
dence. A nationwide French study of 33 patients (includ-
ing those with IgG4-SC) recorded clinical responses in 
29/31 symptomatic patients (93.5%). Glucocorticoid with-
drawal was achieved by 17 patients (51.5%) [29]. Anoth-
er prospective open-label study that included patients 

with IgG4-SC given rituximab found that 97% achieved 
a response, 77% were able to stop steroids and had not 
relapsed by 6 months later, and 46% were in remission 
at 12 months [31]. As experience grows, a more top-down 
approach may be considered in high-risk patients (such 
as those with multi-organ or steroid-resistant disease); 
it may be best to target disease early to prevent fibrotic 
complications [5].

CONCLUSIONS

IgG4-RD is a rare and under-recognized multi-systemic 
disease; IgG4-SC is the biliary manifestation thereof. It 
is important to consider IgG4-RD in any patient pre-
senting with obstructive jaundice or tumefactive lesions. 
IgG4-SC may mimic a number of other conditions in-
cluding PSC and CCA; therefore, a high index of suspi-
cion is required. Our understanding of the pathophys-
iological processes underlying IgG4-SC has improved 
dramatically in recent years, but the precise mechanism 
underlying this fibroinflammatory condition remains 
enigmatic. Recently, novel diagnostic and therapeutic 
strategies have markedly improved the management 
of patients with IgG4-SC. Ongoing research and future 
clinical studies are likely to further shape our under-
standing of this recently described disease. 
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