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Abstract

IgG4-related disease (IgG4-RD) is a fibroinflammatory disorder that can affect

virtually every organ system. T-helper type 2 responses have been presumed to be

pathogenic in this disease, and a high proportion of patients with IgG4-RD are

reported to have longstanding allergies, peripheral blood eosinophilia, and serum

IgE elevation. It has therefore been proposed that allergic mechanisms drive

IgG4-RD. However, no epidemiological assessment of atopy, peripheral blood

eosinophilia, and serum IgE concentrations has ever been undertaken in patients

with IgG4-RD. In this study, we evaluated these parameters in a large cohort of

patients with IgG4-RD in whom a wide range of organs were affected by disease.

Our results demonstrate that the majority of patients with IgG4-RD are nonatop-

ic. Nevertheless, a subset of nonatopic subjects exhibit peripheral blood eosino-

philia and elevated IgE, suggesting that processes inherent to IgG4-RD itself

rather than atopy per se contribute to the eosinophilia and IgE elevation observed

in the absence of atopy.

IgG4-related disease (IgG4-RD) is a fibroinflammatory

disorder characterized by tumefactive lesions in affected

organs, elevated serum IgG4 concentrations in the majority

of cases, and responsiveness to glucocorticoid treatment.

The typical histopathological features of IgG4-RD are a dif-

fuse lymphoplasmacytic infiltrate with an abundance of

IgG4-positive plasma cells, storiform fibrosis, obliterative

phlebitis, and a mild-to-moderate tissue eosinophilia (1).

Although the pathogenesis of IgG4-RD remains poorly

understood, several studies have suggested a causative role

for T-helper type 2 (Th2) cells (2, 3). It has also been

reported that a proportion of patients with type 1 autoim-

mune pancreatitis have longstanding histories of allergies,

peripheral blood eosinophilia (PBE), and serum IgE eleva-

tion or manifest atopic symptoms (rhinitis, atopic dermati-

tis, bronchial asthma) during the time that the full IgG4-

RD phenotype develops (4, 5). Moreover, allergic immune

responses can be induced by specific Th2 cytokines, such as

IL-4, IL-5, and IL-13, which promote PBE and the secre-

tion of IgG4 and IgE (6). Therefore, it has been proposed

that allergic mechanisms drive IgG4-RD in at least a subset

of patients (4), but no detailed assessment of atopy, PBE,

and serum IgE elevation in patients with IgG4-RD has ever

been undertaken.

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

Allergy



In this study, we investigated the prevalence of atopy,

PBE, and IgE elevation in a large, single-center cohort of

patients with IgG4-RD. Seventy sequential patients with

biopsy-proven IgG4-RD presenting to the Massachusetts

General Hospital Rheumatology Clinic between May 2011

and June 2013 were included. All subjects signed written,

informed consent for the investigations described. Using the

definitions of the European Academy of Allergy and Clinical

Immunology, we classified the subjects as either atopic or

nonatopic (7). The subjects’ peripheral blood eosinophils and

concentrations of IgE and IgG4 were measured at the time

of IgG4-RD diagnosis, before the institution of specific

therapies. The subjects’ mean age was 54.7 years (range:

24–82), and the male : female ratio was 1.9 : 1. The subjects’

clinical characteristics are summarized in Table 1. Skin prick

tests and specific IgE evaluations were performed in 10 atopic

patients.

The spectrum of organ involvement in atopic and nonatop-

ic individuals was generally similar across the two groups,

except for the higher percentage of patients in the nonatopic

group who experienced retroperitoneal fibrosis (29% vs 5%).

An atopic background was identified in 22 patients (31%),

with seasonal or perennial oculorhinitis being the most fre-

quently reported symptom. Skin testing and allergen-specific

IgE evaluation demonstrated sensitization to multiple anti-

gens including dust mite, mold, grass, ragweed, cat dander,

and shellfish.

Elevated serum IgE levels were observed in 35% of the

subjects in the overall cohort, with a mean concentration of

523 IU/ml (range: 129–1869 IU/ml; normal < 100 IU/ml).

Peripheral blood eosinophilia was present in 27% of the

overall cohort, with a mean of 1062 cells/ll (range: 600–
2000 cells/ll; normal < 500 cells/ll). The serum IgG4 level

was elevated in 43 patients (61%) (mean: 705 mg/dl; range:

132–4780; normal < 121 mg/dl).

The majority of atopic subjects presented with PBE (52%)

or elevated serum IgE levels (62%). Sixty-seven percent of

the nonatopic patients had normal concentrations of both

IgE and eosinophils, but 15% of the nonatopic patients had

PBE and 24% had elevated serum IgE concentrations. The

mean values of serum IgE and eosinophils were higher in

atopic patients than in nonatopic subjects (454 mg/dl vs

Table 1 Clinical characteristics of patients affected by IgG4-RD

Atopic patients (n = 22) Nonatopic patients (n = 48) All patients (n = 70)

Mean age in years (range) 49.4 (24–78) 57.1 (28–82) 54.7 (24–82)

Male/female ratio 2.6 1.6 1.9

Atopic symptoms, n (%)

Rhinitis 16 (73)

Conjunctivitis 5 (23)

Asthma 8 (36)

Hives 3 (13)

Oral allergic syndrome 1 (5)

Anaphylaxis 0

Organ involvement, n (%)

Salivary glands 13 (59) 19 (40) 32 (46)

Lacrimal glands 6 (27) 8 (17) 14 (20)

Orbit 4 (18) 4 (8) 8 (11)

Pachymeninges 1 (5) 1 (2) 2 (3)

Nasopharynx 4 (18) 4 (8) 8 (11)

Lymph nodes 5 (23) 7 (15) 12 (17)

Thyroid 1 (5) 0 1 (1)

Lung 4 (18) 8 (17) 12 (17)

Pericardium 1 (5) 0 1 (1)

Pancreas 7 (32) 11 (23) 18 (26)

Liver 1 (5) 2 (4) 3 (4)

Biliary tree 3 (14) 5 (10) 8 (11)

Retroperitoneum 1 (5) 14 (29) 15 (21)

Mesentery 1 (5) 2 (4) 3 (4)

Kidney 2 (9) 6 (13) 8 (11)

Aorta 4 (18) 2 (4) 6 (9)

Prostate 1 (5) 1 (2) 2 (3)

Skin 1 (5) 2 (4) 3 (4)

Laboratory analysis, mean (range)

Eosinophils (cells/ll) (<500 cells/ll) 641 (40–1500) 365 (20–2000) 463 (20–2000)

Serum IgE (IU/ml) (<100 IU/ml) 454 (5–1860) 153 (5–1360) 262 (5–1860)

Serum IgG4 (mg/dl) (<121 mg/dl) 742 (11–4780) 343 (3–2200) 489 (3–4780)
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153 mg/dl [P = 0.01] and 641 vs 365 [P = 0.02], respectively).

The mean serum IgG4 concentration was numerically higher

in the atopic group (742 mg/dl vs 343 mg/dl; P = 0.06), but

this comparison did not achieve statistical significance

(Fig. 1A).

There was no statistically significant difference in the

eosinophil counts or the serum concentrations of serum IgE

and IgG4 between IgG4-RD atopic and nonatopic patients

who presented with PBE, elevated IgE, or elevated IgG4

(Fig. 1B). Linear regression studies demonstrated a positive

correlation between serum IgG4 levels and both serum IgE

(correlation coefficient = 0.08; P = 0.03) and eosinophil

counts (correlation coefficient = 0.07; P = 0.02), but no

correlation was found between eosinophil counts and serum

IgE levels (P = 0.24) (Fig. 1C).

To our knowledge, the present work is the first to examine

the relationship between atopy and IgG4-RD systematically

and to assess the prevalence of PBE and IgE elevation in

patients with IgG4-RD. Despite the notion that the

prevalence of atopy is high among patients with IgG4-RD, in

fact the prevalence of atopy in our cohort was not different

from that of the US general population (8). Furthermore, the

allergenic sensitization profile, when measured by skin prick

test or specific IgE quantitation, failed to reveal a common

culprit allergen. These data argue against the concept that

allergic responses to specific allergens initiate and drive the

A
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Figure 1 Comparison of eosinophil count, serum IgE and IgG4

levels between atopic and nonatopic IgG4-RD patients. (A) Overall

atopic and nonatopic IgG4-RD patients. (B) Atopic and nonatopic

IgG4-RD patients presenting with PBE (>500 cells/ll), elevated

serum IgE (>100 IU/ml) and IgG4 (>121 mg/dl) levels. Horizontal

bars represent mean frequencies from studied patients � standard

error of the mean. P-values < 0.05 were considered as significant.

(C) Comparison of eosinophil count, serum IgE and IgG4 levels

by Pearson’s correlation test. P-values < 0.05 were considered as

significant.
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aberrant immune reaction for patients with IgG4-RD in

general. Among patients who presented with either an

elevation in IgE or PBE, the mean IgE concentrations and

eosinophil counts were similar regardless of whether patients

were atopic or nonatopic. These findings support the concept

that both elevated IgE concentrations and PBE are related to

inherent characteristics of the IgG4-RD immune response

itself rather than to an underlying atopic condition.

In conclusion, our work demonstrates that the majority of

patients with IgG4-RD are nonatopic and that the prevalence

of atopy in this disease is no higher than that expected in the

general population. Our data also imply that the inflamma-

tory milieu of IgG4-RD itself sustains the IgE elevation and

PBE observed, regardless of the antigenic trigger(s). These

studies suggest that the origin of T-helper type 2 (Th2) cells

in IgG4-RD and their contributions to the disease process

should be considered in a new light.
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