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Abstract

IgG4 related disease is a relatively recently recognized systemic entity, that
has been observed in nearly every organ system, with similar histopathologi-
cal features across all identified organs. IgG4 is an antibody molecule ac-
counting for less than 5% of the total IgG count in a healthy person. The mo-
lecule is implicated in numerous autoimmune diseases; however its role in
IgG4 related disease, whether primary or secondary, remains unknown. The
gold standard in the diagnosis of this condition is demonstration of organ
involvement from biopsy specimens. In this case report, the patient had exhi-
bited symptoms related mainly to the gastrointestinal tract for 12 years prior
to his diagnosis of IgG4 related disease. After this patient’s diagnosis of IgG4
related disease, he was commenced on Rituximab, a monoclonal antibody,
which was successful in subsiding his symptoms and he has remained symp-
tom free for the past two years of follow up since commencing treatment and
hadn’t developed any complications of the disease nor any complications re-
lated to treatment. IgG4 related disease is a systemic autoimmune disease that
involves multiple organs 60% - 90% of the time, therefore clinicians should be
aware that IgG4 related disease can mimic some autoimmune rheumatic dis-
eases and place it as a differential diagnosis when multi-organ disease with
systemic features is involved.
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1. Introduction

IgG4 related disease (IgG4-RD) is a spectrum of newly described conditions that
exhibit the features of: tumefactive lesions, a dense lymphoplasmacytic infiltrate
rich in IgG4 positive plasma cells, storiform fibrosis, and more often than not,

elevated serum IgG4 antibodies [1]. It was only at the time when extra-pancreatic
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manifestations were found in patients with autoimmune pancreatitis in 2003,
that the disease was recognized as a systemic condition. The disease has been
studied and observed in nearly every organ system, with similar histopathologi-
cal features across all identified organs, regardless of the site of disease [1] [2] [3]
[4] [5]. Organ systems like the biliary tree, salivary glands, periorbital tissues,
kidneys, lungs, lymph nodes, meninges, aorta, prostate, thyroid gland, pericar-
dium, and skin have all been identified in IgG4-related disease.

Many well-known medical conditions that have been described in the litera-
ture, are now believed to be part of the spectrum of IgG4-related disease. These
conditions include Mikulicz’s syndrome, Kuttner’s tumor, and Riedel’s thyroidi-
tis, to name a few.

IgG4 is an antibody molecule accounting for less than 5% of the total IgG
count in a healthy person, making it the least abundant antibody in the IgG sub-
class [6] [7]. Even with this molecule’s implication in many autoimmune condi-
tions, the behavior of 1gG4 in vivo as well as its role in IgG4 related disease
whether being primary or secondary, remains unknown.

The cornerstone method for diagnosis of IgG4 disease is the histopathological
analysis of sampled biopsy specimens. Elevated concentrations of IgG4 in tissue
and serum are helpful but are not specific diagnostic markers for IgG4 related
disease [8] [9]. Therefore, correlation with specific histopathological findings is
essential if plausible, regardless of the serum IgG4 concentration, the number of
IgG4 positive plasma cells in the tissue, or the ratio of IgG4/IgG in tissue [1].
However, obtaining the specific histopathological findings is not always feasible.
This is mainly due to the variety of ways and multiple organs this disease process
can present with, rendering suspicion of the disease less likely in its initial phas-
es. As the disease progresses, when there is a late phase of organ involvement,
there will be fewer plasma cells for analysis of the IgG4 molecule. In our case, the
patient had exhibited symptoms related mainly to the gastrointestinal tract for
12 years prior to a formal diagnosis. With the nature of his history of illness,
which involved multiple organs, that were not identifiable to a single unifying
systemic disorder, accompanied with the extremely high 1gG4 levels, a diagnosis
of IgG4 related disease had been made.

A study was conducted by Carruthers MN, Khosroshahi A, Augustin T, et a/,
over a 10-year period (2001-2011) on 380 patients, 72 of whom had either prob-
able or definitive IgG4-RD, 65 had elevated serum IgG4 concentrations, giving a
sensitivity of 90%. Among the 308 subjects without IgG4-RD, 125 had elevated
IgG4 and 183 had normal IgG4 concentrations, for a specificity of 60% [10].

2. Case Report

Mr. A is a 62-year-old from Kuwait. The patient’s history starts from the time he
was 50 years of age. At the time leading up to the diagnosis of 1gG4 related dis-
ease, he went to his healthcare provider with a three-month history of decreased

appetite, night sweats, change in bowel associated with weight loss. The weight
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loss was quantified as ten kilograms without any intention of weight loss. The
patient never complained of bleeding per rectum, melena or any abdominal
pain. Historically the patient had a recurrent urticarial rash in the upper limbs
and trunk, which appeared and could last for weeks, before self-resolving. Fur-
thermore, he also had recurrent angioedema which resolved on antihistamine
medications. He had no symptoms of hemoptysis, epistaxis, nasal polyp nor
bronchial asthma, or any allergies except for the fact that he noticed that multivi-
tamins preparations have exacerbated the rash. He reports no history of joint
stiffness, no pain, no bleeding tendency, and no hematuria. The patient is married
and lives with his extended family and works an office job in the ministry of edu-
cation as a director of a department. He was an ex-smoker with a twelve-year pack
smoking history. He travels annually to Germany during his vacation period.

On examination, the patient showed evidence of cervical, supraclavicular and
axillary palpable [ymph nodes, with sizes varying from 2 - 4 cm. He also showed
evidence of hepatosplenomegaly upon abdomen examination, without tender-
ness, any scratch marks or any palpable inguinal lymph nodes. Cardiovascular,
respiratory and neurological examination revealed no abnormalities. The pa-
tient’s sociodemographic and clinical features are summarized in Table 1.

Basic laboratory blood tests were obtained as part of the initial investigations,
including a full blood count, shown in Table 2 below. His electrocardiogram
showed a normal sinus rhythm, and his routine initial chest radiograph, shown

in Figure 1 below, was unremarkable.

Table 1. Patient’s sociodemographic and clinical features summarized.

Patient’s Sociodemographic

Patient’s Clinical Features:

Characteristics:
e 62-year-old male e History of recurrent urticarial rash in upper body,
e Married which was self-resolving.
e Works in an office in the local ministry of ® History of recurrent angioedema, resolving with
education. antihistamines.
e Former cigarette smoker, with a 12-year  ® Cervical, supraclavicular and axillary
pack history. lymphadenopathy.

e Non-alcohol consumer. ¢ Hepatosplenomegaly.

e NolIVDU.

Table 2. Complete blood count result (from patient’s own medical records).

White Blood Cell (WBC) 8 x 10° /L 3.7-10
Hemoglobin 105 g/L 130 - 170
Mean corpuscular volume (MCV) 68 fL 83 -101
Mean corpuscular hemoglobin (MCH) 21 pg 27-32
Platelets 390 x 10° /L 130 - 430
Neutrophil 4.4 x10° /L 1-7.6
Lymphocytes 3.3 x10° /L 1-3
Eosinophils 0.11 x10° /L. 0.02-0.5
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A blood film showed hypochromic microcytic anemia, anisopoikilocytosis in-
cluding a presence of target cells and moderate rouleaux formation.

The erythrocyte sedimentation rate was 120 mm/hr (0 - 20), total protein 107
g/L (66 - 83), abumin 21 g/L (35 - 52), urea, creatinine, liver enzymes, electro-
lytes, calcium, lactate, and coagulation profile were all within normal limits.

A virology screen was done and was negative for Cytomegalovirus, Eps-
tein-Barr virus, the human immunodeficiency virus, as well as for hepatitis B
and C. A purified protein derivative (PPD) skin test was 15 mm, with a negative
Polymerase chain reaction (PCR) for tuberculosis, and the Gamma Quantiferon
test also came back as negative.

The Immunology Screen was negative for Anti CCP, anti dsDNA, Anti pro-
teinase-3 antibody, anti-neutrophil cytoplasmic antibody, anti myeloperoxidase
antibody. However, it was positive for Antinuclear Antibody (ANA), in a ho-
mogenous pattern in a 1:640 titer. Serum Immunoglobulin levels were also ob-

tained, shown in Table 3 below, which had shown a very high IgG4 level.

i H'
;nJul‘fll-"”Ulm "4;

Figure 1. Chest X-ray obtained on first visit with no abnormalities (from patient’s own
medical records).

Table 3. Serum Immunoglobulin levels (obtained from patient’s own medical records).

Reference range:

I lobulin IgG 24 o/L
mmunoglobulin 1g g/ 616
IgGl 6929 mg/L Reference range:
3824 - 9286
Refi :
IgGZ 7860 mg/L eference range
2418 - 7003
Refi :
IgG3 1200 mg/L eference range
218.2 - 1761
Refi :
IgG4 6130 mg/L eference range
39 - 864
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Imaging was requested in the form of Computed Tomography of the chest,
abdomen, and pelvis, which showed bilateral cervical, supraclavicular, axillary
lymphadenopathy, diffuse abdominal lymphadenopathy, hepatosplenomegaly.
Figure 2 below shows CT image slices of the abdomen and pelvis. Endoscopy
showed evidence of Barrett’s esophagus, gastritis and duodenitis. A colonoscopy
revealed a rectal polyp, terminal ileitis, ileocecal ulcer, and two rectal ulcers size
of 3 cm each. Multiple biopsies were taken from the lesser curvature, antrum,
esophagus, rectum, terminal ileum and all were reported as inconclusive in rela-
tion to any systemic disorder. A right cervical lymph node was biopsied, result-
ing in a reactive lymph node.

With the clinical features as well as laboratory and imaging findings pointing
towards a multiorgan systemic disease, this patient was ultimately diagnosed
with IgG4-related disease. The treatment used to control his disease was Ritux-
imab, which is a chimeric monoclonal antibody against the protein CD20. Fol-
lowing his diagnosis and commencement of treatment, the patient has been on
the same treatment for the past two years. With follow up, since starting treat-
ment, he has been in remission and has remained symptom free. Furthermore,
upon follow up he has not developed any further complications related to his

disease process, nor has he developed complications related to his treatment.

3. Discussion

Overview of manifestations:

IgG4-related disease (IgG4-RD) can involve one or multiple organs, and ma-
nifestations of this disease have been demonstrated in nearly every organ system
[1] [11] [12] [13].

Multiple organs are affected in 60 to 90 percent of patients with IgG4-RD [14]
[15].

Figure 2. Some image slices of the computed tomography images of the abdomen and pelvis (obtained from

patient’s own medical records).
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Despite the multiorgan nature of the condition, four main clinical phenotypes
(ie., patterns of organ involvement) have been identified using latent class analy-
sis, a form of cluster analysis, to categorize 765 patients from two large
cross-sectional cohorts, which included patients with IgG4-RD from many dif-
ferent centers [16]. Each group, which comprised approximately 20 to 30 per-
cent of all the patients in the cohorts, was identified and named based upon the
most common manifestations and involved organs in the group.

These four phenotypes included the following groups:

Group 1—Pancreato-hepato-biliary disease

Group 2—Retroperitoneal fibrosis and/or aortitis

Group 3—Head- and neck-limited disease

Group 4—Classic Mikulicz syndrome with systemic involvement

The affected tissues share particular pathologic features, although some of
them, such as storiform fibrosis, are not encountered frequently in certain tis-
sues, including salivary glands and lymph nodes [17].

Lymphadenopathy is common complaint and physical finding, and symp-
toms of asthma or allergy are present in approximately 40 percent of patients
diagnosed with IgG4-RD. Patients often feel well at the time of diagnosis and
generally lack fever [18].

Asymptomatic IgG4-related lymphadenopathy is common, occurring in 80
percent of patients with autoimmune pancreatitis (AIP) [19]. Lymphadenopathy
is usually observed together with other clinical or laboratory manifestations of
the syndrome, but may be the initial or only manifestation [19].

Biopsies of lymph nodes are often problematic to interpret with regard to the
diagnosis of IgG4-RD because they seldom undergo the storiform fibrosis that is
so highly characteristic of IgG4-RD, and large numbers of IgG4+ plasma cells
can be found in multiple diseases in which IgG4-RD is not the diagnosis, result-
ing in poor specificity of this finding.

In a study of 114 patients with varied organ involvement, lymphadenopathy
was present in 41 percent of patients [20]. Symptoms occasionally occur due to
mass effect of the enlarging nodes; individual nodes are typically no more than 2
centimeters in diameter but may range up to 5 centimeters [20].

Multiple groups of lymph nodes are usually involved; the mediastinal, hilar,
intraabdominal, and axillary are most common and can be readily seen upon
scanning with gallium-67 [20].

The lymphadenopathy is generally non-tender and the nodes themselves are
rubbery rather than hard.

Patients with lymphadenopathy may exhibit elevated serum IgG4, serum IgG
and IgE, polyclonal hypergammaglobulinemia, and elevations in the erythrocyte
sedimentation rate (ESR).

Patients with multiorgan disease often lose substantial amounts of weight—20
to 30 pounds (approximately 9 to 14 kg) over months—before the correct diag-

nosis is identified.
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Clinicians should be alert to the possibility that IgG4-RD can mimic some
autoimmune rheumatic diseases such as Sjogren’s syndrome (SS), systemic lupus
erythematosus (SLE), and granulomatosis with polyangiitis, as well as a number
of other conditions

Additionally, IgG4-RD can overlap with other autoimmune diseases, includ-
ing antiphospholipid syndrome and rheumatoid arthritis [11].

In skin disease, including a subset of cutaneous pseudolymphoma, the lesions
typically appear on the scalp, face, neck, and pinna of the ear [21] [22] [23]. Pa-
pules, plaques, and nodules are common cutaneous manifestations, while ma-
cules and bullae are rarely seen [12].

IgG4-hepatopathy can also occur, resembling autoimmune hepatitis, and he-

patic inflammatory pseudotumor [23] [24].

4. Conclusion

IgG4 related disease is a systemic autoimmune disease that involves multiple or-
gans 60% - 90% of the time. Many organ systems have been implicated to be af-
fected by this disease process such as the biliary tree, salivary glands, periorbital
tissues, kidneys, lungs, lymph nodes, meninges, aorta, prostate, thyroid gland,
pericardium, and skin. It is also possible that IgG4 related disease can mimic and
overlap with a number of important autoimmune and systemic diseases. Four
main phenotypes of the disease have been identified, including: group 1: pan-
creato-hepato-biliary disease, group 2: retroperitoneal fibrosis and/or aortitis,
group 3: head- and neck-limited disease, group 4: classic Mikulicz syndrome
with systemic involvement. The mainstay in the diagnosis of this condition is via
demonstration of histopathologic characteristics in biopsy specimens, as well as
high levels of serum or tissue IgG4 levels to help guide towards the diagnosis in

the appropriate clinical context.
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