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ABSTRACT
Background and study aim  Immunoglobulin G4-
related disease (IgG4-RD) is a rare immune mediated 
fibroinflammatory condition. Pancreaticobiliary (PB) 
and head and neck (HN) are two of the most commonly 
involved anatomical sites. It has been postulated that 
PB IgG4-RD and HN IgG4-RD have distinct clinical 
phenotypes. Whether the optimum treatment regimen or 
response to therapy differs between them is unknown. We 
aimed to assess differences between PB and HN IgG4-
RD in a cohort of IgG4 disease managed by an IgG4-RD 
multispecialty team.
Methods  We performed a retrospective study of a 
prospectively maintained multidisciplinary IgG4-RD 
database to identify patients diagnosed with PB and HN 
IgG4-RD (based on initial presentation) between 2005 and 
2019. The electronic patient records were reviewed. Use 
of immunosuppressive agents and clinical course was 
analysed.
Results  60 patients with PB IgG4-RD and 14 with HN 
IgG4-RD were included in the study. PB IgG4-RD was 
associated with older age at diagnosis 64 versus 51 
years (p<0.001), higher serum IgG4 level as a multiple of 
upper limit of normal median (IQR) 2 (1–3.75) vs 1 (1–2), 
(p=0.04) and greater proportion with more than one organ 
involved 68% vs 33% (p=0.03). HN IgG4-RD was more 
likely to receive second-line therapy 71% versus 36% 
(p=0.03). Persistent elevation of serum IgG4 after therapy 
was more common in PB IgG4-RD 84% versus 43% 
(p=0.03).
Conclusion  These findings support the contention that PB 
IgG4-RD and HN IgG4-RD have different clinical profiles 
and represent distinct subtypes of IgG4-RD.

INTRODUCTION
Immunoglobulin G4-related disease (IgG4-RD) 
is a systemic fibroinflammatory condition char-
acterised by focal or diffuse organ infiltration 
by IgG4-positive plasma cells with or without 
elevated plasma levels of IgG4. It has charac-
teristic histological features with dense lymph-
oplasmacytic infiltration, storiform fibrosis and 
obliterative phlebitis1 . The disease is rare and 
has a prevalence of fewer than 1 per 100 0002 in 

the general population and was only identified 
as a distinct disease in 2003.3

Although IgG4-RD can affect virtually any 
organ, it has strong predilections for certain 
organs, including the major salivary glands, 
orbits and lacrimal glands, the pancreas 
and biliary tree and the aorta and retroper-
itoneum4 . The pathogenesis of the disease 
remains largely unknown, but data support 
the role of T-helper type 2 cells and regula-
tory T cells (T reg cells) in the initiation of 
the inflammatory and fibrotic process5 .

The clinical presentation of IgG4-RD is 
variable depending on the organs involved 
and can manifest synchronously or meta-
chronously in one or more organs.4 . About 
10%–20% of patients have single organ 
involvement6 . The disease process is often 
subacute or chronic and the patient may be 

WHAT IS ALREADY KNOWN ABOUT THE TOPIC
	⇒ Immunoglobulin G4-related disease (IgG4-RD) is a 
rare disease that can affect any organ, but the head 
and neck (HN) region and the pancreas are among 
the most affected organs. Recent studies postu-
lated that pancreatobiliary (PB) IgG4-RD and head 
and neck IgG4-RD have distinct clinical phenotypes 
but have not explored the difference in response to 
therapy.

WHAT THIS STUDY ADDS
	⇒ This study highlights the significant difference be-
tween the PB and HN IgG4-RD in clinical profiles 
including the response to therapy.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Recognising the difference in clinical profiles be-
tween the PB IgG4-RD and the HN group, leading 
to further studies, which might shape future clinical 
practice and guidelines.
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entirely asymptomatic or present with significant tissue 
damage and organ failure7 .

Early recognition and treatment are essential to prevent 
complications and irreversible organ damage. Corti-
costeroids are the first-line therapy for most patients.8 
Disease-modifying agents perform poorly in induction of 
remission but have a role in maintenance treatment for 
some patients or as steroid sparing agents.8 9 Rituximab 
was approved by National Health Service (NHS) England 
for treatment of refractory IgG4-RD in 2016.10

In recent years, several studies have described the 
different frequencies of manifestations of the disease, 
but the pattern of organ involvement still remains rather 
unclear.4 9 Defining typical patterns of organ involvement 
might identify homogenous groups of IgG4-RD patients, 
facilitating earlier recognition of the condition.

An analysis of two international cross-sectional cohorts 
published in 2018 has identified four distinctive IgG4-RD 
phenotypes according to organ involvement and being 
Asian or female may predispose individuals to head and 
neck (HN)-limited disease.11 A further study published in 
2019 has suggested that pancreaticobiliary (PB) and HN 
IgG4-RD have distinct clinical profiles with earlier age of 
onset and more even sex distribution in HN compared 
with PB.12 Whether response to therapy or need to esca-
late differs is unknown.

We aimed to assess the clinical presentations and 
response to therapy based on initial presentation 
between PB and HN IgG4-RD in a UK cohort of IgG4 RD 
managed by a tertiary IgG4-RD multispecialty team in the 
North East of England.

METHODS
The Newcastle upon Tyne NHS Foundation trust serves 
as the tertiary referral centre for IgG4-RD. Patients are 
referred from across the north east of England and North 
Yorkshire. The diagnosis of IgG4-RD was made according 
to the clinical history, laboratory investigations, imaging 
and histopathological features and in accordance with 
the international consensus diagnostic criteria (ICDC) 
for autoimmune pancreatitis13 and the 2019 American 
College of Rheumatology (ACR)/European League 
against Rheumatism (EULAR) classification criteria for 
IgG4-related disease.14

We performed a retrospective study using the IgG4-RD 
database. These included cases diagnosed from 2005 until 
the conduction of this study in 2019. The electronic records 
of all the patients in the database were screened. Patients 
were classified to the PB or HN IgG4-RD group based on 
which organ system involvement led to the initial presen-
tation. Patients presenting with other organ system involve-
ment which are not PB or HN involvement on their initial 
presentation were excluded from the study.

The medical records were reviewed, and data were 
collected on demography, age at the time of presenta-
tion, symptoms, clinical signs, history of atopy and labo-
ratory investigations including serum IgG4 levels and 

eosinophil count. Organ involvement was also recorded 
based on the clinical signs and the review of imaging 
results, including CT, MRI, fluorodeoxyglucose positron 
emission tomography-CT, endoscopic ultrasound as well 
as histological features. The medical therapy was reviewed 
and recorded, including first-line therapy (corticoste-
roids), the second-line agent used (azathioprine/myco-
phenolate mofetil (MMF) and/or methotrexate) and 
when treatment escalation was needed.

Rituximab was authorised for use in IgG4-RD by 
National Health Service England in 2016 for refractory or 
organ threatening disease.10 The clinical commissioning 
policy recommended case discussion and oversight of 
Rutuximab therapy by a multidisciplinary team (MDT) 
typically including rheumatologists, radiologists, gastro-
enterologists and hepatologists. Following this guid-
ance, we formalised our multispeciality IgG4-RD MDT. 
Complex cases were discussed in the MDT for decisions 
regarding diagnosis, treatment options and ratification 
of the use of Rituximab since the inception of the MDT 
was recorded.

PB IgG4-RD was defined as patients with established 
diagnosis of IgG4-related pancreatitis (type 1 auto 
immune pancreatitis (AIP)) and/or IgG4-related scle-
rosing cholangitis as per ICDC.13 Patients classified as HN 
IgG4-RD were those with established diagnosis of naso-
pharyngeal IgG4-RD, IgG4-related ophthalmic disease 
and IgG4-related sialadenitis.

For the laboratory investigations, serum IgG4 and 
peripheral blood eosinophil count were recorded. As the 
cut-off value of serum IgG4 differs depending on the assay 
used and different assays were used during the course of 
the study serum, IgG4 was reported in relationship to the 
upper limit of normal (ULN) of the assay used.

For IgG4-RD organ involvement, each organ involved 
in the different systems was recorded. The bile duct was 
considered as a separate organ regardless of the position 
of the stricture in those with pancreatic involvement. All 
the salivary glands were regarded as one organ regardless 
of the number or group. Lymph nodes were regarded as 
a single-organ entity when involved regardless of number 
or location.

Statistical analysis
Continuous variables were reported as mean and SD if 
normally distributed and the median and IQR other-
wise. The data were compared between the two groups 
(PB and HN IgG4-RD) using χ2 test or Fisher’s exact 
test to analyse categorical variables and student t-test for 
continuous variables. For all analyses, a p value <0.05 was 
considered statistically significant. Institutional authori-
sation to hold a prospective patient database for use for 
quality improvement was obtained.

RESULTS
60 patients were diagnosed with PB-IgG4-RD between 
2005 and 2019 while 14 patients were diagnosed with 
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HN-IgG4-RD between 2013 and 2019. Table 1 summarises 
differences in demographics and clinical parameters 
between the two groups. Compared with HN-IgG4-RD, 
patients with PB-IgG4-RD were significantly older at 
presentation (median age 64.4 years vs 51.1 years p=0.001) 
and had a higher proportion of men (81.7% vs 57.1%, 
p=0.023) and an older age at presentation (mean age 
(SD), 64.4 years (12.5) vs 51.1 years (15.5)) (p=0.001). 
22/60 (36.6%) in the PB group had a history of atopy 

compared with 4/14 (28.5%) in the HN group (with no 
significant differences between the two groups (p=0.76)). 
In 2/6 (33.3%) patients with confirmed nasopharyngeal 
IgG4-RD, cocaine use (snorting) was reported.

Serum IgG4 levels at the time of diagnosis were elevated 
in 44/59 (74.5 %) PB patients and 7/14 (50%) HN 
patients (p=0.10). However, those in the PB group had 
more cases with IgG4 levels elevated as higher multiples 
of the ULN compared with the HN group (2 (1.0–3.75) vs 
1 (1–2), p=0.036). Persistent elevation of IgG4 following 
successful therapy was significantly more common in 
the PB group than the HN group (37/44 (84%) vs 3/7 
(42.8%), p=0.0310). There was no significant difference 
in elevation of eosinophil count at the time of presenta-
tion between the two groups (13/60 (21.6%) in the PB 
group vs 5/14 (35.7%) in the HN group, p=0.31).

Of the 74 patients included in the study, 20 had PET 
CT. All patients in the HN group and the PB group had 
some form of cross-sectional imaging. Table 2 details the 
organ involvement at presentation and any other organ 
involvement that was subsequently identified.

Patients in the PB group had a greater number of 
organs involved compared with the HN group (41/60 
(68.3%) vs 5/14 (33.3%), p=0.033). The median number 
of additional organs involved was one in the HN group 
and two in the PB group.

In the HN group, 6/14 (42.8%) patients presented 
with orbital symptoms, of these, only 1/6 (16.6%) patient 
had other organ involvement (pterygopalatine fossa and 
retroperitoneum) in addition to the orbit. In the HN 
group 6/14 (42.8%) presented with nasopharyngeal 
symptoms, only 2/6 (33.3%) patients had other organs 
involved (lungs and salivary grands) in addition to the 
nasopharynx. One patient presented with salivary gland 
disease had pancreas and retroperitoneum involvement 

Table 1  Summary of the differences between the two 
IgG4-RD groups

Variable
PB group
(n=60)

HN group 
(n=14) P

Sex (male) 81.7% (n=49) 57.1% (n=8) 0.023

Age, mean (SD) 64.4 (12.5) 51.1 (15.5) 0.001

History of atopy 36.6% (n=22) 28.5% (n=4) 0.76

Eosinophil 
count>upper limit 
of normal (ULN)

21.7% (n=13) 35.7% (n=5)  �

Serum IgG4 as 
(ULN)

74.5% (n=44/59) 50% (n=7) 0.10

Serum IgG4 level, 
median (IQR) 
multiples of ULN

2 [1–3.75) 1(1-2)  �

Elevated serum 
IgG4 after therapy

84.1% (n=37/44) 42.8% (n=3/7) 0.031

Number of organs 
involved>1

68.3% (n=41) 33.3% (n=5) 0.033

Number of organs 
involved (median)

2 1  �

HN, head and neck; PB, pancreatobiliary; ULN, upper limit of 
normal.

Table 2  Organ involvement according to the initial presentation

Group
Organ involved at initial 
presentation

Number of patients 
with subsequent organ 
involvement identified 
following presentation Organs involved

Head and neck group
(n=14)

Orbit (n=6/14) 1/6 Pterygopalatine fossa and retroperitoneum

Nasopharynx (n=6/14) 1/6
1/6

Lungs
Salivary glands

Salivary gland (n=1/14) 1/1 Pancreas and retroperitoneal

Cervical lymph node (n=1/4) 1/1 Biliary tree

Pancreatobiliary group
(n=60)

Pancreas (n=56) 30/56
2/56
1/56
1/56
1/56
1/56
1/56
1/56
1/56

Biliary tree
Retroperitoneum
Gallbladder
Biliary tree and kidneys
Biliary tree and mediastinal lymph nodes
Retroperitoneum and biliary tree
Retroperitoneum, lungs and kidneys
Biliary tree, lungs and kidneys
Biliary tree, parotid, liver and mediastinum

Biliary tree (n=4) 1/4 Liver, duodenum lungs and
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while another patient presenting with cervical lymph 
node disease had biliary involvement.

In the PB group (n=60), the pancreas was involved 
in 56/60 (93.3%). In addition to the pancreas, 30/56 
(53.5%) patients had biliary tree involvement, 2/56 
(3.5%) patients had retroperitoneum involvement and 
1/56 (1.8%) patients had gallbladder involvement, while 
17/56 (30.3%) patients had only pancreas involvement. 
The remaining 5/56 (8.9%) patients had other organs 
involved in addition to the biliary tree (multisystem 
IgG4-RD) with lungs, kidneys, parotid gland, retroperi-
toneum, mediastinum and liver involvement while 1/56 
(1.8%) patient had retroperitoneum, lungs and kidney 
involvement. 3/60 (5%) patients had only biliary involve-
ment and 1/60 (1.6%) patients had biliary with liver, 
duodenum lungs and retroperitoneum involvement.

Regarding therapy, all 14 patients in the HN group 
received first-line therapy (corticosteroids) compared 
with 44/60 (73.3%) in the PB group (p=0.031). In the PB 
group, 2/60 (3.3%) patients received surgical resection 
and 14/60 (23.3%) did not receive any treatment. There 
was a significant difference between the two groups in 
escalation of therapy with only 16/60 (26.7%) of the PB 
group received at least one second-line therapy compared 
with the HN group (10/14 vs 16/60, p=0.036).

In the PB group, the most common second-line agent 
was azathioprine 13/60 (21.6%) followed by metho-
trexate 4/60 (6.6%), then MMF 2/60 (3.3%). In the HN 
group, MMF was used in 6/14 (42.8%), methotrexate 
in 5/14 (35.7%) and azathioprine in 3/14 (21.4%) as 
second-line therapy. There was a significant difference 
between the two groups regarding rituximab therapy as 
only 1/29 (3.4%) in the PB group received rituximab 
compared with 6/12 (50%) in the HN group (p=0.001). 
Table  3 summarises the treatment differences between 
the two groups.

DISCUSSION
The diagnosis of IgG4-RD can be challenging and 
often involves taking into consideration the clinical 

presentation, laboratory findings, imaging and histo-
pathological features. Elevated serum IgG4 levels are 
neither essential nor sufficient for the diagnosis of 
IgG4-RD but might have a role in disease monitoring.13 14 
The immunohistochemical demonstration of tissue infil-
tration by IgG4-bearing plasma cells and the morpholog-
ical evidence of lymphoplasmacytic infiltrates, storiform 
fibrosis and obliterative phlebitis remain key in the diag-
nosis.1 13 14 In 2019, the ACR and the EULAR developed 
and validated classification criteria for IgG4-RD. The 
criterion is a three-step process with organ involvement, 
exclusion and inclusion criteria.14

The ICDC were developed in 2011 to aid in the accurate 
diagnosis of AIP. The ICDC used five cardinal features of 
AIP, namely, imaging of pancreatic parenchyma and duct, 
serology, other organ involvement, pancreatic histology 
and an optional criterion of response to corticosteroid 
therapy.13

PB IgG4-RD is the most frequently observed presenta-
tion followed by HN.4 8 The present study compared the 
two groups and showed a distinct difference in regards 
to demographic and clinical profiles similar to some 
previous studies.11 12

In the PB group, the patients were older, predomi-
nantly above 60 years of age at the time of presentation, 
and men in keeping with various previous studies.11 12 
In the HN group, patients were mostly below 60 at the 
time of presentation, with the female predominance 
been reported in some previous studies not replicated 
here.11 12 The significance of the difference in age and 
sex between the two groups remains uncertain.

Some studies suggested a possible role of different 
genetic and environmental factors in the pathogenesis of 
the disease including smoking.15 It was difficult to assess 
all the different environmental factors in this retrospec-
tive study. There does not seem to be a clear associa-
tion with smoking as half of the patients in both the PB 
and HN group had no smoking history. Lazillotta et al16 
looking at a series of destructive and tumefactive lesions 
of the sinonasal and oral cavity suggested that histological 
examination was needed to differentiate IgG4 from gran-
ulomatosis with polyangiitis and cocaine-induced midline 
destructive lesions. In our study group, the two patients 
with nasopharyngeal IgG4-RD who reported cocaine use 
had histological features consistent with IgG4 disease, 
hence the association between the two remains unclear.

Although a study17 reported an association between 
atopic phenotypes and HN manifestation of IgG4 -RD, 
our study did not show any differences in the prevalence 
of a history of atopy. Nevertheless, the eosinophil count 
was elevated in 21.7% of the PB group and 35.7% of the 
HN group. In both groups, more than half of those with 
elevated eosinophil counts did not have a clear history 
of atopy similar to a previous study,18 suggesting periph-
eral blood eosinophilia might reflect processes inherent 
to the disease itself rather than an association with atopy.

Serum IgG4 levels can be a helpful marker and have 
been included in many IgG4 RD diagnostic criteria14 

Table 3  Differences in treatment between the two IgG4-RD 
groups

Variable PB group (x) HN group (Y) P

Initial steroid therapy 73.3% (n=44) 100% (n=14) 0.031

Second line therapy, 
at least one agent*
Azathioprine
MMF
Methotrexate

26.7% (n=16)
22% (n=13)
3.3% (n=2)
6.7% (n=4)

71.4% (n=10)
21.4% (n=3)
42.9% (n=6)
35.7% (n=5)

0.031

RTX therapy (in 
cases diagnosed 
since 2016)

3.4% (n=1/29) 50% (n=6/12) 0.001

*n=the number of times a second line agent was prescribed—
some individuals had more than one second line agent.
HN, head and neck; PB, pancreatobiliary; RTX, Rituximab.
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although it is not specific in the diagnosis of IgG4-RD.19 
Previous studies11 reported higher concentrations of 
serum IgG4 in the HN presentations compared with 
other presentations although this has not been the case 
in the present study as higher serum levels of IgG4 were 
seen in the PB group compared with the HN group. This 
was seen when comparing the degree of IgG4 elevation 
as multiples of the ULN. Mohapatra et al reported similar 
results although it was not statistically significant in their 
study group.12 The higher levels of serum IgG4 might 
be related to the number of organs involved with the 
disease.20 and this is supported by the fact that 68% of 
the patients in the PB group had more than one organ 
involvement compared with only 33% in the HN group. 
An analysis of two cross-sectional studies11 suggested 
that there might be an association between higher IgG4 
concentrations and more extensive disease and in those 
advanced imaging should be considered.

The pattern of organ involvement also differed between 
the two groups with only limited organ involvement 
outside the HN region in this group (lung and retroper-
itoneum outside the HN region) and with no PB involve-
ment. Meanwhile, a diffuse pattern of organ involvement 
was seen in the PB group and in only 1/60 had HN mani-
festation of the disease, in the context of multisystem 
IgG4-RD. These results might be related to our sample 
size, but several studies12 20 showed that HN involvement 
is not commonly seen in those with PB involvement. Simi-
larly, pancreatobiliary manifestations were uncommon in 
those with HN IgG4-RD.12 21 22

Corticosteroids remain the first line of treatment in 
IgG4-RD.4 23 The response to therapy differs depending 
on the organ involved and the degree of fibrosis7 and 
although corticosteroids are initially effective, disease 
can relapse once they are tapered, and they are associ-
ated with possible side effects.23 Immunosuppressant 
agents are commonly used with multiple reports of 
clinical improvement.8 In the present study, PB group 
73.3% of patients had their initial therapy with cortico-
steroid compared with 100% in the HN group, this is 
due to a number of patients in the PB group undergoing 
other interventions in the form of endoscopic/surgical 
resection. AIP generally responds well to corticosteroid 
therapy24 with only 36.3% of the PB group requiring 
escalation of therapy following initial oral corticosteroids 
compared with 71.4% in the HN group.

Rituximab (RTX), an anti-CD20 monoclonal antibody, 
was shown to be a safe and effective treatment in IgG4-RD 
for the induction and maintenance of remission25 by 
inducing B cell depletion, resulting in a decrease in IgG4 
plasma cells.26 It was approved in 2016 by NHS England 
as a third-line agent in patients with active disease refrac-
tory to corticosteroids and other immunosuppression or 
in patients with contraindications or who experienced 
adverse reaction to conventional therapies.10 Half of the 
patients in the HN group diagnosed since 2016 received 
RTX therapy compared with a much smaller percentage in 
the PB group, where only 1/29 received rituximab therapy.

One might argue that this difference might reflect 
the approach of the different teams in managing these 
patients. However, since 2016, MDT discussion was 
mandatory for all cases of IgG4-RD with organ threat-
ening or refractory disease in whom Rituximab therapy 
was under consideration. This difference in treatment 
may reflect true differences in the aggressiveness of 
disease activity between the two groups. A more rapid 
escalation of therapy in HN disease due to concerns 
about organ threatening disease is also a possibility.

There are several limitations to this study; as a retro-
spective study of a well-maintained cohort over a 14-year 
period, data collection was limited to the information 
available on the medical records for these patients. 
Although all cases had confirmed IgG4-RD, investiga-
tions have not been standardised across the cohort such 
as the use of advanced imaging, which might have under-
estimated the degree of other organ involvement. The 
establishment of the multidisciplinary team to discuss 
treatment escalation did not occur until 2016. Sample 
size is small reflecting the rarity of the condition. Due 
to the low incidence of the other organ presentations in 
our centre, including breast and retroperitoneum, these 
were excluded from our study.

In conclusion, the present study has identified signif-
icant differences between PB and HN IgG4-RD cohorts. 
PB IgG4-RD appears to be associated with an older age 
at diagnosis, higher serum IgG4 levels and greater risk of 
multiorgan involvement. A patient with HN IgG4-RD was 
more likely to receive second and third-line therapy and 
for treatment response to lead to a reduction in serum 
IgG4. The findings of this study provide support to the 
contention that PB IgG4-RD and HN IgG4-RD have 
distinct clinical profiles and represent distinct subtypes 
of IgG4-RD. The reasons for this are unclear and further 
prospective studies are required.
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