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Diagnosis and Management of
IgG4-associated Pouchitis
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Chronic pouchitis is an inflammatory complication of total proctocolectomy with ileal pouch-anal
anastomosis that can be difficult to manage. Pouchitis patients with elevated serum immunoglobulin G4
(IgG4) levels or increased numbers of IgG4-expressing plasma cells in the pouch mucosa are susceptible
to chronic antibiotic-refractory pouchitis (CARP), as well as to having concomitant autoimmune diseases
and extra-intestinal manifestations. Similar to autoimmune pancreatitis, IgG4-associated pouchitis may
respond favorably to corticosteroid therapy. IgG4-related disease should be a consideration in patients
with IgG4-associated pouchitis who have consistent histological changes and involvement of other organ
sites. Pouch endoscopy with mucosal biopsy, and histological analysis with IgG4 immunostaining, are
needed for the diagnosis. Oral budesonide may be an effective treatment option that should be considered
early in the management of patients with IgG4-associated pouchitis, especially those with CARP. The
effectiveness of B-cell targeting therapy, such as rituximab, has been established in principle in these patients.

INTRODUCTION

R

estorative proctocolectomy with ileal pouchanal anastomosis (IPAA) is currently the surgical
procedure of choice for medication-refractory
ulcerative colitis (UC) and UC-associated colonic
neoplasia as well as familial adenomatous polyposis.
A large portion of UC patients with IPAA will develop
inflammation of the ileal pouch reservoir, commonly
known as pouchitis.1 However, the exact etiology
and pathogenesis of ileal pouch inflammation are not
entirely clear. It is likely that pouchitis (especially
chronic pouchitis) arises due to similar factors that
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cause inflammatory bowel disease (IBD): for example,
predisposing genetic factors, aberrant microbiota-host
interactions, and immune-dysfunction.1 Indeed, this
possible overlapping etio-pathogenesis has led to the
notion that pouchitis can be useful as a model of IBD
with a defined starting point (the exposure of the pouch
to the fecal stream upon ileostomy reversal).2 Given
that pouchitis is responsive to antibiotic therapy in
many cases, it is presumed that a disruption of the
normal composition of commensal bacteria in the pouch
(“dysbiosis”) is a common causative factor.3 A subgroup
of pouchitis patients appears to have an immunemediated inflammatory process characterized by an
increase in the co-occurrence of autoimmune disorders
(AImD),4 extra-intestinal disease manifestations (EIM)
such as primary sclerosing cholangitis (PSC),5,6 and the
presence of serum autoantibodies.7–10 These patients
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with “immune-mediated pouchitis” (IMP) appear to
have a greater tendency to having chronic antibioticrefractory pouchitis (CARP) than patients without these
features.8–11
The role of immunoglobulin G4 (IgG4) in
immune function and disease pathology continues
to be defined. IgG4 has unique properties that likely
have a significant impact on its immuno-biology.12
The part played by IgG4 in autoimmune pancreatitis
(AIP) has been well characterized. It is now thought
that AIP consists of at least 2 subtypes, AIP type 1
and type 2.13 AIP type 1 is defined histologically by
an IgG4-enriched lymphoplasmacytic tissue infiltrate.
Elevated serum IgG4 and tissue infiltration by IgG4expressing plasma cells are hallmarks of AIP type 1, and
the histopathological measurement of IgG4-expressing
cell infiltration is incorporated in some diagnostic
criteria for AIP.13,14 In contrast, AIP type 2 is marked
by neutrophil infiltration and destruction of pancreatic
ducts, as well as a lymphoplasmacytic infiltrate lacking
a prominent IgG4-positive component.13
The association between IgG4 and AIP, as well as
IgG4-associated manifestations at other organ sites,
has led to the concept of IgG4-related disease (IgG4RD), of which AIP type 1 is thought to be a pancreatic
manifestation.15 Nearly every organ system can be
involved in the spectrum of this systemic disease,
including the salivary glands, pancreaticobiliary
system, and intestines.15,16 Our group has reported
that a subgroup of IPAA patients expressing elevated
serum levels of IgG4 17 or having a pouch inflammatory
process associated with infiltration by IgG4-expressing
plasma cells 18 is marked clinically by a propensity
for antibiotic-refractory disease. While the exact
role played by IgG4 in the pathogenesis of pouch
dysfunction remains undefined, it is becoming clear that
IgG4-associated pouchitis may have distinctive clinical
characteristics and response to therapy. The focus of
this review is on the emerging role of IgG4 in pouchitis
and the implications for diagnosis and management.

IgG4 Immunobiology and Pathogenesis
Properties of IgG4
Our current understanding of the part played by IgG4
in disease is incomplete. Typically, IgG4 constitutes
a minority of total IgG,19 and its production requires
long-term exposure to an inciting antigen.20 Based on
this observation, it has been suggested that IgG4 may
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take part in immune tolerance to chronic antigenic
stimulation 21 and attenuation of the allergic reaction.22
IgG4 is also notable for a poor ability to induce
complement-mediated cytotoxicity.23,24 In addition,
IgG4 may have anti-inflammatory actions.12,25 Based
on these purported functions, the question of how IgG4
takes part in disease pathogenesis remains unanswered.
Indeed, there is limited evidence of disease causation
despite a well-documented association between IgG4
and diseases such as AIP.

IgG4 and Autoimmune Pancreatitis

Elevated IgG4 has been observed in multiple immunemediated diseases, including known AImD such as
rheumatoid arthritis (RA).26,27 However, the association
of IgG4 with disease has been most extensively studied
in AIP. AIP type 1 is characterized by a prominent
IgG4-positive lymphocyte infiltration as well as
storiform fibrosis and obliterative phlebitis. Hypergammaglobulinemia is a common feature of AIP, and
elevated serum IgG4 has been recognized in a high
percentage of patients, specifically those with type 1.28
The sensitivity of elevated serum IgG4 in diagnosing
AIP was greater than 90% in some studies,29 and had
good accuracy in differentiating AIP from pancreatic
cancer.30 Serum IgG4 levels may also be useful as a
marker of steroid response in AIP.31 The infiltration
of IgG4-expressing plasma cells is more frequently
observed in pancreatic tissue from patients with AIP
type 1 than other etiologies of pancreatic pathology,
including pancreatic adenocarcinoma.32 Validated
criteria for the diagnosis of AIP, such as the Histology,
Serology, other Organ involvement, and Response to
therapy (HISORt) criteria, include the histological
parameter of “abundant” IgG4-positive plasma cells on
immunostaining (typically defined as >10 IgG4-positive
plasma cells per high power microscopy field [HPF]).14
However, a direct role of IgG4-expressing cells in the
pathogenesis of AIP has not been established.
The observation that manifestations of AIP type
1 outside of the pancreas are also associated with the
infiltration of IgG4-expressing plasma cells suggests that
this type of AIP is a systemic IgG4-associated disease.15
Indeed, over the last several years, IgG4 involvement
at many different organ sites has been recognized,
including the salivary glands,33 biliary tree,34 skin,35
kidneys,36 lungs,37 and thyroid gland,38 leading to the
notion of IgG4-related disease (IgG4-RD). However,
(continued on page 70)
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evidence that directly links IgG4 to the causation of
IgG4-RD is lacking, even though changes in serum
IgG4 levels can correspond to corticosteroid treatment
response.31 There is evidence that elevations of IgG4 in
the serum and at the tissue level can occur in association
with inflammation at intestinal sites, including the ileal
pouch, in the absence of other overt features of IgG4RD.

IgG4 and Pouchitis

An association between ileal pouch inflammation and an
elevated serum IgG4 level, or tissue infiltration by IgG4expressing plasma cells, has been noted in a subgroup
of IPAA patients. As will be discussed below, these
associations may have implications for the classification
and treatment of pouchitis in these patients. Our group
reported a case of a 27 year-old man with IPAA and a
background of UC and PSC, as well as Hashimoto’s
thyroiditis (but not AIP) that presented with diarrhea and
findings of pouchitis on pouch endoscopy. He was noted
to have an elevated serum IgG4 level (194 mg/dL), and
histologic evaluation of pouch and afferent limb biopsies
revealed a mixed lamina propria infiltrate of neutrophils
and lymphocytes, with immunohistochemical staining
of pouch biopsies showing greater than 10 IgG4expressing plasma cells per HPF.39 Of note, histologic
analysis of the terminal ileum samples from the same
patient obtained at the time of total colectomy showed no
evidence of IgG4-positive cell infiltration. The patient
responded clinically to budesonide therapy. This initial
report indicated that IgG4-associated inflammation
may take part in pouchitis, and also indicated that an
IgG4-associated inflammatory process can arise de
novo following surgery, and in association with other
features of autoimmunity.39 In addition, this case raised
the possibility that IPAA patients with “IgG4-associated
inflammation” may be more susceptible to CARP and
benefit from corticosteroid therapy.

Pouchitis and Elevated Serum IgG4 Levels

The clinical characteristics of patients with pouchitis
and concomitant serum elevation of IgG4 were further
assessed in a prospective study of symptomatic IPAA
patients. Among 124 pouch patients with underlying
UC, serum IgG4 was reported to be elevated (>114 mg/
dL) in 10 (8%) patients, of whom none had concurrent
AIP.17 The group of patients with pouchitis and elevated
serum IgG4 had higher Pouchitis Disease Activity Index
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AImD
AIP
CARP
CD
HISORt
EIM
HPF
IBD
Ig
IgG
IgG4-RD
IgG4-SC
IPAA
IMP
mPDAI
PDAI
PSC
PSC-UC
RA
TNF-α
UC

autoimmune disorder
autoimmune pancreatitis
chronic antibiotic-refractory
pouchitis
Crohn’s disease
Histology, Serology, other
Organ involvement, and
Response to therapy
extra-intestinal
manifestation
high-power field
inflammatory bowel
disease
immunoglobulin
immunoglobulin G
immunoglobulin G4-related
disease
immunoglobulin G4sclerosing cholangitis
ileal pouch-anal
anastomosis
immune-mediated
pouchitis
modified Pouchitis Disease
Activity Index
Pouchitis Disease Activity
Index
primary sclerosing
cholangitis
ulcerative colitis with
concomitant primary
sclerosing cholangitis
rheumatoid arthritis
tumor necrosis factor-alpha
ulcerative colitis
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(PDAI) symptom sub-scores. In addition, significantly
more patients with elevated serum levels of IgG4
(5/10 [50%]) had CARP compared to patients with
a normal serum IgG4 level (23/114 [20%]).17 In a
subsequent study of 97 IPAA patients with underlying
UC, a significantly higher median serum level of IgG4
was detected in patients with positive IgG4 histology
(defined as >10 IgG4-expressing plasma cells per HPF
on pouch biopsies) compared to those with negative
IgG4 histology.18 In that study, 4/28 (14%) patients
with positive IgG4 histology versus 3/69 (4%) patients
with negative IgG4 histology had elevated serum IgG4;
however, the difference was not statistically significant.
Overall, there was no correlation between elevated
serum IgG4 and tissue infiltration by >10 IgG4expressing plasma cells detected in the ileal pouch.18
These studies indicate that serum IgG4 elevation may
be a useful biological marker of an increased risk for
CARP. However, it is apparent that an elevated IgG4
serology does not reliably correspond to increased
IgG4-positive cell infiltration in the ileal pouch (and
vice versa). This is similar to the observations in AIP
type 1, in which a lack of concordance between IgG4
serology and histology has been noted in as many as
one-third of cases.15 As already mentioned, serum IgG4
levels mirrored corticosteroid response in some studies
of AIP type 1,31 but the reports have been conflicting.
Similarly, serum IgG4 levels may be useful in predicting
symptom relapse in some patients following successful
treatment, but relapse has been noted in the presence
of persistently normal post-treatment IgG4 levels as
well.40 Whether a higher concordance between serum
IgG4 and tissue infiltration is characteristic of IgG4-RD
(such as AIP type 1) compared to an “IgG4-associated”
inflammatory process has yet to be addressed.

IgG4 Histology in Pouchitis

The identification of increased numbers of infiltrating
IgG4-positive plasma cells in pouch biopsies appears
to be associated with an increased propensity for
refractoriness to antibiotic therapy. In the study by our
group noted above, 28/97 (29%) symptomatic IPAA
patients had >10 IgG4-expressing plasma cells in the
ileal pouch mucosa. Nineteen of these patients (68%)
with IgG4-positive immunostaining of pouch mucosal
biopsies had CARP, as compared to 30/69 (43.5%)
patients without IgG4-positive cells in the pouch.18 It
is noteworthy that there was no difference in regards
to the incidence of Crohn’s disease (CD) of the pouch
PRACTICAL GASTROENTEROLOGY • SEPTEMBER 2014

or irritable pouch syndrome (IPS) between patients
with and without increased numbers of infiltrating
IgG4-expressing cells in pouch tissues. In addition,
the incidence of PSC (29%) and concomitant AImD
(39%) were significantly greater among IPAA patients
with elevated tissue IgG4-expressing plasma cells than
those without elevated IgG4 histology (10% and 19%,
respectively).18 Thus, IgG4-associated pouchitis (as
defined by an increased number of infiltrating IgG4positive plasma cells) is characterized clinically by an
increased incidence of CARP as well as a concurrence
with clinical markers of an immune-mediated process.
The presence of IgG4-expressing plasma cells
in pouch biopsy specimens is relatively common in
symptomatic IPAA patients. In a recent study, among 98
IPAA patients with symptoms of pouch dysfunction and
immunohistochemical staining for IgG4-positive cells,
76 (78%) had one or more IgG4-positive plasma cells
per HPF in biopsy specimens.41 Tissue infiltrations by
>10 IgG4-expressing plasma cells per HPF was detected
in biopsy specimens from 27/98 (28%) patients. In
addition, similar to the prior study by Navaneethan et
al.,18 a significantly greater proportion of patients with
CARP had elevated IgG4 histology (17/31, 55%) as
compared to all other etiologies of pouch dysfunction
(10/67, 15%).41 It is tempting to conclude that elevated
IgG4 in these patients is a by-product of an underlying
aberrant immune response. However, we have found
that while there is marked overlap between elevated
IgG4 expression (either in the serum or in plasma cells
infiltrating the pouch tissue) and other immune markers,
there is more pronounced concurrence with autoimmune
thyroid disease, microsomal antibody expression, and
PSC in patients with CARP. This association between
certain immune markers may explain the observation
that microsomal antibody expression and increased
tissue infiltration by IgG4-expressing plasma cells are
risk factors for CARP rather than an increasing number
of immune markers per se.41 A summary of the studies
investigating the association between elevated IgG4
and pouch dysfunction is shown in Table 1.

Pouchitis and IgG4-related Disease

It is not clear if any of the cases of “IgG4-associated
pouchitis” represent an ileal pouch manifestation of
IgG4-RD. As alluded to above, IgG4-RD is comprised
of an ever-increasing group of systemic inflammatory
disorders whose diagnosis depends primarily on the
finding of characteristic histologic features (including
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Table 1. Studies Investigating Immunoglobulin G4 in Patients with Ileal Pouch-Anal Anastomosis
Study

Patients and
Design

Patient
Characteristicsa

Shen
et al. 201139

27 y/o M
(case report)

UC background,
Yes
Hashimoto’s
thyroiditis; diarrhea

Yes

Pouchitis; clinical
response to budesonide
(Serum IgG4 level did not
respond to therapy)

Navaneethan
et al. 2011a17

124 patients
(prospective)

UC background;
symptomaticd

10 (8%)

NP

IgG4+ serology: higher
PDAI symptom subscore, 50% CARP IgG4serology: 20%

Navaneethan
et al. 2011b18

97 patients
(prospective)

91% UC
background, 9%
indeterminate
colitis or
Crohn’s colitis;
symptomatic

7 (7.2%)

28 (29%)

IgG4+ histology: 68%
CARP, 29% PSC, 39%
AImD

UC background;
symptomatic

5 (5.1%)

Seril et al.
201441

98 patients
(retrospective)

Elevated
Serum
IgG4b

Elevated Findings or Outcome
IgG4
Histologyc

IgG4- histology: 43.5%
CARP, 10% PSC, 19%
AImD
27 (28%)

IgG4+ histology: 63%
CARP, 15% PSC, 15%
AImD
IgG4- histology: 20%
CARP, 8.5% PSC, 24%
AImD

No patients had concomitant autoimmune pancreatitis
Defined as a serum IgG4 level greater than 114 mg/dL
c
Defined as tissue infiltration by greater than 10 IgG4-expressing plasma cells per high power microscopy field in pouch biopsies
d
Diarrhea, blood in stool, abdominal pain, pelvic pain, or fatigue
Abbreviations: AImD, autoimmune disorder; AIP, autoimmune pancreatitis; IgG4, immunoglobulin G4; NP, not performed; PDAI, Pouchitis Disease
Activity Index; PSC, primary sclerosing cholangitis; UC, ulcerative colitis
a

b

elevated IgG4-expressing plasma cells), and often multiorgan involvement. The frequent use of corticosteroids
in patients with pouchitis may confound the signature
histological findings of IgG4-RD. To date, none of
the cases of pouchitis with elevated IgG4 that have
been reported had extra-intestinal features that can
be defined as IgG4-RD.17,18,41 The exception may be
the concurrence of “IgG4-associated pouchitis” with
PSC.18,41 It is possible that some of these cases had
undiagnosed IgG4-sclerosing cholangitis (IgG4-SC)
rather than PSC,42,43 thus establishing a case for IgG4RD in pouchitis. The distinction may be more than
semantic in nature. The prominence of IgG4-expressing
plasma cells may imply corticosteroid sensitivity as
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well as responsiveness to therapy targeting B-cells,
analogous to the case in AIP and other IgG4-RD.
However, whether “IgG4-pouchitis” and “IgG4associated pouchitis” are distinct entities with differing
clinical features and response to therapy has yet to be
established.

Diagnosis Of IgG4-Associated Pouchitis
Measurement of Serum IgG4 Levels
If there is sufficient clinical suspicion for IgG4associated pouch inflammation, screening for IgG4
levels can be sought by checking of serum IgG
(continued on page 74)
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subclasses. In published studies, the cut-off value for
elevated serum IgG4 has varied from 114 to 140 mg/
dL. However, the incidence of elevated serum IgG4
underestimates the frequency of IgG4-associated
inflammation as defined by tissue infiltration by
IgG4-expressing plasma cells,18,41 which is used in
the criteria for IgG4-RD. The response of IgG4 serum
levels to treatment has yet to be studied in patients with
pouchitis. Prospective studies are needed to determine if
changes in IgG4 levels correspond to clinical response
to therapy, as well as loss of response or relapse, as was
the case in some reports of AIP.31 However, in a case
report of an IPAA patient with pouchitis and elevated
IgG4, clinical response to budesonide therapy was not
associated with a reduction in the serum IgG4 level.39

Pouch Endoscopy and IgG4 Histology

While serum IgG4 level can be used as a non-invasive
screening test, endoscopy with biopsies should be
performed in IPAA patients in whom IgG4-associated
inflammation (as well as IgG4-RD) is suspected. In
the case of the ileal pouch, biopsies of the afferent
limb, pouch body, and the anal transition zone (or
cuff) should be obtained. Infiltrating IgG4-expressing
plasma cells are detected in biopsy specimens by
standard immunohistochemical staining methods, and

Figure 1.Proposed algorithm for the diagnosis and management
of immunoglobulin G4-associated pouchitis. Abbreviations: ANA,
antinuclear antibody; CD, Crohn’s disease; Cdiff, Clostridium difficile;
HLA-B27, human leukocyte antigen B27; IgG, immunoglobulin G;
IgG4-RD, immunoglobulin G4-related disease; O&P, ova and parasites.
*Concomitant immune features: concurrent autoimmune disorders,
extra-intestinal manifestations of inflammatory bowel disease, or serum
autoantibody expression.
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are typically expressed as the number of immunostainpositive cells per HPF. There are currently no
standardized criteria for the number of HPF that
should be viewed to obtain the number of infiltrating
IgG4-positive plasma cells. Similarly, the number
of infiltrating IgG4-expressing plasma cells that is
used to define a “positive” sample has for the most
part been extrapolated from the reports in AIP. Some
studies in AIP have utilized a 4-tiered scoring system
of IgG4-positive cell numbers: for example, 0 to 5
IgG4-positive cells per HPF (regarded as negative),
6 to 10 cells (mild), 11 to 30 cells (moderate), and
greater than 30 cells (severe). IgG4-expressing plasma
cell levels defined as “moderate to severe” (i.e., >10
positive cells/ HPF) have been associated with a
diagnosis of AIP.32 The Mayo Clinic HISORt criteria
for AIP utilizes a cut-off of >10 IgG4-positive cells/
HPF.14 However, the recommended cut-off for IgG4positive cell number used in defining IgG4-RD varies
bases on the organ site, with the number varying from
>10 IgG4-positive cells/HFP in the liver and bile duct
to greater than 200 in the skin.16 In addition, an IgG4RD consensus group recommended an IgG4-to-total
IgG-positive cell ratio greater than 0.4 in establishing
the diagnosis of IgG4-RD.16 It is not clear if these
same thresholds are valid in the small intestine and
ileal pouch. Furthermore, the usefulness of these cutoffs in the setting of “IgG4-associated” inflammation
in the absence of other features of IgG4-RD (i.e., other
characteristic histological features and multi-organ
involvement) is undefined. The diagnostic value of
the IgG4-to-total IgG-positive cell ratio in those organ
sites is also unknown. The studies examining IgG4
histology in pouchitis reported on IgG4-positive cell
numbers alone. Further prospective studies are needed
to correlate IgG4-positive plasma cell numbers with
disease activity and relevant clinical endpoints in IPAA
patients. This would permit a standardized approach
to the quantitation of IgG4-expressing cell numbers,
including the quantitation of total IgG-expressing
cells and the number of HPF utilized in the analysis.
Still, based on the studies to date, the use of greater
than 10 IgG4-expressing plasma cells as a definition
of elevated IgG4-positive cell infiltration appears to
delineate a group of pouchitis patients at increased risk
for CARP.18,41
While useful for diagnosing IgG4-associated
inflammation, mucosal biopsies may underestimate the
prevalence of IgG4-positive cell infiltration. In a report
PRACTICAL GASTROENTEROLOGY • SEPTEMBER 2014
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by Hartman et al. in IBD patients, IgG4- expressing
plasma cells were present in the submucosa or muscularis
mucosa in 86% of resection samples, but were detected
in the lamina propria in 23% of resection samples, and
in only 25% of biopsy samples.44 Despite this possible
limitation, immunohistochemical staining for IgG4expressing plasma cells in biopsy samples is likely a
more sensitive measure of IgG4-associated inflammation
in the ileal pouch than IgG4 serology. Indeed, our group
has noted a lack of correlation between the presence of
elevated IgG4-expressing plasma cells in the ileal pouch
and serum IgG4 levels.18 Furthermore, in the recent
study of 98 IPAA patients with IgG4 immunostaining
mentioned above, 27 (27.5%) patients had greater than
10 IgG4-expressing plasma cells per HPF on biopsy
histology, and only 2/27 (7%) patients with elevated
tissue infiltration by IgG4-expressing plasma cells had
concomitantly elevated serum IgG4 (including 1/17
(6%) patients with CARP).41 Thus, pouch endoscopy
with biopsy and staining for IgG4 is warranted if serum
IgG4 is normal (or low) but suspicion for an IgG4associated process remains. Of course, the diagnosis
of “IgG4-associated pouchitis” is not complete in the
absence of endoscopic findings consistent with ileal
pouch inflammation. The modified Pouchitis Disease
Activity Index (mPDAI) is useful in this regard, with a
score of greater than 5 being diagnostic of pouchitis.45
In addition to facilitating a diagnosis of pouchitis and
IgG4-associated inflammation, pouch endoscopy can
also be used to assess for mechanical abnormalities of
the pouch (e.g., pouch strictures and sinuses) that may
be alternative causes of symptoms or suggestive of an
alternate diagnosis, such as Crohn’s disease (CD) of
the pouch.1 It should also be noted that inflammation
of the anal transition zone (cuffitis) can be a cause of
symptoms in IPAA patients and can also be associated
with a prominent IgG4-associated inflammatory
process, although this relationship has yet to be studied
in depth.

Other Serologic and Radiologic Evaluations

Other serologic measures are for the most part of
limited value in evaluating a patient with suspected
or confirmed IgG4-associated pouchitis. However,
given the overlap between IgG4 and PSC in a
subgroup of patients, it would be appropriate to check
a comprehensive metabolic panel to assess for liver
enzyme or total bilirubin abnormalities that may be
due to an early onset of hepato-biliary disease.42,43
PRACTICAL GASTROENTEROLOGY • SEPTEMBER 2014

It may also be useful to measure select autoimmune
serology, especially if there is clinical suspicion for
concomitant AImD; for example, anti-nuclear antibody,
rheumatoid factor, and (in the case of joint symptoms)
HLA-B27. Furthermore, assessment for microsomal
antibody expression may be particularly useful. Our
group has found that microsomal antibody expression
17
and concomitant autoimmune thyroid diseases 4 are
increased in symptomatic IPAA patients with CARP as
compared to those without CARP, and there appears to
be an overlap of these immune markers with IgG4 in
some patients with refractory pouchitis.41
As is the case for other etiologies of pouchitis,
imaging studies are not routinely used in the diagnosis of
IgG4-associated pouchitis. If there is concern for pouchrelated obstruction or a mechanical pouch complication,
then abdominal x-ray, computed tomography, or pelvic
magnetic resonance imaging may be indicated.

Clinical Presentation and Disease Course

Patients with IPAA and IgG4-associated inflammation
can present with typical symptoms of pouchitis,
including increased stool frequency, urgency, stool
blood, abdominal pain, pelvic pain, and fatigue. Other
systemic features such as fevers, night sweats, and
weight loss would be atypical findings, and should
raise concern for a superimposed infectious process
such as Clostridium difficile infection of the pouch 46
or cytomegalovirus infection of the pouch,47 as well as
pouch-associated sinus tract or fistula with abscess. As
noted above, mechanical complications of the pouch
can mimic some of the clinical features of pouchitis;48
however, pain in the region of the sacrum and coccyx
that sometimes accompanies a posterior pouch sinus
tract would not be typical of IgG4-associated pouchitis.
If IgG4-associated pouchitis occurs in the setting of
IgG4-RD, the patient may have diverse symptoms based
on the involvement of other organs in the IgG4-related
disease process.15 For example, IgG4-SC may present
more often with obstructive jaundice than PSC.49
The natural history of IgG4-associated pouchitis
has yet to be fully characterized. There is some evidence
that IgG4-associated pouchitis is marked by a more
severe clinical presentation: pouchitis patients with
elevated serum IgG4 had significantly greater PDAI
symptom sub-scores as compared to those with normal
serum IgG4.17 Furthermore, as described above, there
is evidence that IPAA patients having an elevated
serum IgG4 level or increased tissue infiltration by
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IgG4-expressing plasma cells are at increased risk for
CARP, and therefore more frequently require antiinflammatory or immunosuppressive therapy.18,41
Whether these patients are at risk for other adverse
outcomes, including more frequent hospitalization or
pouch failure,50 is an area of ongoing research. It has been
reported that elevated serum IgG4 adversely impacts
the disease course of PSC: IgG4-positive individuals
had a shorter interval until liver transplantation,42,51
and patients with PSC-UC were reported to have
reduced colectomy-free survival.52 The impact of IgG4associated pouchitis on the occurrence of mechanical
complications of the pouch has yet to be studied as well.

IgG4 and Implications for Treatment
Corticosteroid Therapy
A characteristic feature of AIP (as well as other IgG4RD) is responsiveness to corticosteroid therapy.40,53
Indeed, corticosteroid responsiveness is among
the criteria for AIP.14 This may have implications
for the treatment of IgG4-associated inflammation
in intestinal sites, including in pouchitis. As noted
above, pouchitis patients with elevated serum IgG4
and increased tissue infiltration by IgG4-expressing
plasma cells are at an increased risk for CARP and
the need for immunosuppressive therapies in order
to achieve symptom remission.18,41 While the efficacy
of corticosteroid therapy in this context has yet to be
substantiated by large clinical studies, our group reported
a case of IgG4-associated pouchitis that responded
clinically to budesonide therapy.39 Furthermore,
observation in our clinical practice indicates that, in
general, these patients respond favorably to budesonide
therapy, such that in many cases it is considered the 2nd
line of therapy if they have demonstrated dependence
on or refractoriness to standard antibiotic regimens.
An area of ongoing study is the clinical response of
IPAA patients with IgG4-associated pouchitis to oral
budesonide therapy. The response of serum IgG4
levels to corticosteroid therapy has not been studied in
pouchitis patients; however, our group has observed
that budesonide therapy may be associated with a
reduction in the number of IgG4-expressing plasma
cells infiltrating the pouch mucosa (unpublished data).
The rate of clinical relapse following corticosteroid
therapy is similarly unexplored in pouchitis patients.
The reports in AIP patients indicate that relapse is
common following treatment with corticosteroids. In
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a large study in Japan, more than 90% of AIP patients
treated with corticosteroids had experienced disease
relapse at 3 years of follow-up.40 Patients with AIP type
1 have been reported to be more susceptible to disease
relapse following corticosteroid treatment compared
to those with AIP type 2.54 Similarly, in one study, half
of the corticosteroid-responsive PSC patients with
elevated IgG4 had biochemical relapse after treatment.43
In the study of a French cohort of patients with IgG4RD, 90% (19/21) had response to corticosteroid therapy
as defined by clinician survey responses, but 12 of the
corticosteroid-responsive patients eventually required
other immunosuppressive therapies.55 Thus, perhaps
analogous to other chronic inflammatory diseases such
as IBD, corticosteroids are useful in inducing IgG4-RD
remission but not in maintaining remission.

Immunomodulators and Anti-TNF-α Therapy

Medications that are routinely used in the management of
IBD, including immunomodulators (e.g., azathioprine,
methotrexate, and mycophenolate mofetil), have also
been employed in patients with IgG4-RD.56 However,
assessments of their efficacy have been limited to case
reports and series, and the usefulness of these agents in
the treatment of IgG4-associated pouchitis has not been
explored. Anti-tumor necrosis factor-α (TNFα) therapy
has been employed in the treatment of IgG4-RD as
well. For example, a patient with features suggestive of
IgG4-RD consisting of pancreatic pseudo-tumor (likely
AIP type 1), elevated serum IgG4, and severe IgG4associated pan-colitis experienced symptom relapse
following corticosteroid and azathioprine therapy,
and had lost response to infliximab. The patient was
eventually treated successfully with adalimumab.57
Similarly, a case of severe IgG4-related ocular adnexal
disorder, refractory to corticosteroids, was responsive
to infliximab.58 In a report by Hartman et al., greater
than 80% of surgical resection specimens from IBD
patients who were refractory or intolerant of anti-TNFα
therapy contained elevated IgG4-expressing plasma
cells.44 This may suggest that IBD with IgG4-associated
inflammation is prone to treatment refractoriness,
similar to the case of IgG4-associated pouchitis.
Alternatively, the IgG4-expressing plasma cells in
these patients may play a role in the host response
to biological therapy. The elaboration of antibodies
against anti-TNFα biologics (especially infliximab, as
well as adalimumab) is a cause of infusion reactions
(continued on page 78)
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and loss of treatment response.59 The host response to
those biologics may be mediated in part by an IgG4
response. For example, IgG4 was reported to constitute
a considerable portion of anti-adalimumab antibodies
in patients with RA.60 It remains to be determined if
elevated IgG4 in pouchitis patients is a determinant
of reduced responsiveness to anti-TNFα therapy, or is
itself a response to therapy that results in medicationneutralization and loss of response.

B-cell Targeting Therapy

The presence of an IgG4-associated inflammatory
process in the pouch, including in the setting of IgG4RD, suggests that a B-cell targeting approach would
be useful. In fact, rituximab therapy was successful
in the treatment of 9 of 10 patients with IgG4RD who had persistence of disease despite diverse
immunosuppressive therapies (including prednisone,
azathioprine, 6-mercaptopurine, methotrexate, and
mycophenolate mofetil).61 Treatments like rituximab
may be particularly beneficial in IgG4-associated
diseases by reducing memory B-cells.62 Further studies
are needed to explore the effectiveness of targeted
therapies in patients with IgG4-associated pouchitis,
including rituximab. This approach has been established
in principle by the favorable response of an IPAA
patient with IgG4-expressing plasma cell infiltration
of the pouch and the thyroid to rituximab therapy
(unpublished data).

SUMMARY
The role of IgG4-associated inflammation in pouchitis
is continuing to emerge. A proposed algorithm for
the diagnosis and management of IgG4-associated
pouchitis is shown in Figure 1. Elevated serum levels
of IgG4 occur in a minority of symptomatic ileal pouch
patients, but are associated with an increased prevalence
of CARP. Similarly, a subgroup of chronic pouchitis
patients has increased pouch tissue infiltration by IgG4expressing plasma cells and a predilection for CARP.
However, the correspondence between IgG4 serology
and IgG4 histology is poor. “IgG4-associated pouchitis”
appears to have clinical features of an immune-mediated
process, having a greater prevalence of concomitant
AImD, as well as extra-intestinal manifestations of IBD
(notably PSC) than those without elevated IgG4. IgG4RD should be a consideration in patients with IgG4associated pouchitis with typical histologic changes
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and involvement of other organ sites. Pouch endoscopy
with mucosal biopsy, and histologic analysis with
IgG4 immunostaining, are essential for the diagnosis
of IgG4-associated pouchitis. The implications of an
IgG4-associated inflammatory process for the treatment
of pouchitis are continuing to be studied. Budesonide
therapy may be an effective option that should be
considered early in the management of pouch patients
with established IgG4-associated pouchitis. n
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