
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=irhe20

Scandinavian Journal of Rheumatology

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/irhe20

A case report on the cytokine signature profile of
immunoglobulin G4-related disease

J Dällenbach, L Moi, G Humair, I Letovanec, M Perreau, S Cherix, D Comte & J
Vaucher

To cite this article: J Dällenbach, L Moi, G Humair, I Letovanec, M Perreau, S Cherix, D
Comte & J Vaucher (2020) A case report on the cytokine signature profile of immunoglobulin
G4-related disease, Scandinavian Journal of Rheumatology, 49:4, 332-333, DOI:
10.1080/03009742.2020.1711964

To link to this article:  https://doi.org/10.1080/03009742.2020.1711964

Published online: 17 Apr 2020.

Submit your article to this journal 

Article views: 83

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=irhe20
https://www.tandfonline.com/loi/irhe20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/03009742.2020.1711964
https://doi.org/10.1080/03009742.2020.1711964
https://www.tandfonline.com/action/authorSubmission?journalCode=irhe20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=irhe20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/03009742.2020.1711964
https://www.tandfonline.com/doi/mlt/10.1080/03009742.2020.1711964
http://crossmark.crossref.org/dialog/?doi=10.1080/03009742.2020.1711964&domain=pdf&date_stamp=2020-04-17
http://crossmark.crossref.org/dialog/?doi=10.1080/03009742.2020.1711964&domain=pdf&date_stamp=2020-04-17


LETTER
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Our patient was a 52-year-old woman admitted for inves-
tigations of a left lumbosacral paravertebral mass and
high-grade fever of unknown origin. Baseline blood tests
showed a slightly elevated neutrophilia (12 070 cells/µL).
C-reactive protein was elevated at 355 mg/L (reference
< 10 mg/L) and erythrocyte sedimentation rate was
> 110 mm/h (reference < 20 mm/h). Computed tomogra-
phy and magnetic resonance imaging of the lumbar ver-
tebral column showed a mass effect of 8 × 3.5 × 4.5 cm on
the left paravertebral musculature at the level of L5–S1.
[18F]Fluorodeoxyglucose (FDG) positron emission tomo-
graphy revealed intense FDG uptake by the left paraver-
tebral mass. Tissue biopsy of the mass revealed a dense
lymphoplasmacytic infiltration with storiform fibrosis and
obliterative phlebitis, compatible with a diagnosis of
immunoglobulin G4 (IgG4)-related disease. Further ana-
lyses showed an elevated serum IgG4 level (1.720 g/L;
reference range 0.011–1.04 g/L). Analysis of the B-lym-
phocytes subpopulation showed an increased number of
circulating plasma cells (6255 cells/mL; reference range
1–653 cells/mL) with 5.9% plasmablasts, of which 0.3%
(18 cells/mL) were IgG4-plasmablasts. A diagnosis of
IgG4-related disease was made. The patient received
a 3 day course of intravenous glucocorticoids, followed
by oral prednisone. Symptoms and systemic inflammation
subsided within a week. Rituximab was then added as
a glucocorticoid-sparing agent.
This research has been performed in accordance

with the Declaration of Helsinki, and written, signed
informed consent has been obtained from the
patient.
The pathogenesis of IgG4-related disease is poorly

understood. The disease can affect virtually any organ
through a chronic fibroinflammatory process (1). Cur-
rently, evidence points towards a complex interplay
between T cells and innate immune cells with the partici-
pation of activated B cells. Knowing that IgG4 antibodies
have anti-inflammatory properties, the presence of IgG4-
secreting plasmablasts may represent a response to inflam-
matory stimuli (1). These processes are controlled by the

production of a large range of proinflammatory and anti-
inflammatory cytokines (1). We thus aimed to determine
the cytokine profile of a patient with IgG4-related disease.
Cytokines were measured based on Luminex xMAP®
Technology using a sandwich enzyme-linked immunoas-
say approach (ProcartaPlex™; Thermo Fisher, Switzer-
land), before and 24 h after administration of intravenous
glucocorticoids. The cytokine profile of the patient was
compared to those of 44 controls free from inflammation
and obtained using the same approach. The selection of
presented cytokines was restricted to those higher than 2
standard deviations from the controls.
Elevated cytokines were implicated in different func-

tional pathways linked, among others, to T-cell polarization
and innate immune system activation (Figure 1). Levels of

TN
F-a
lph
a

IL
-1b
etaIL
-6
IL
-8
IL
-18

GM
-C
SF
IL
-10

IL
-12
p7
0
IL
-5
IL
-13

IL
-17
A
IL
-21
IL
-23

IFN
-ga
mm
a
IL
-2
IL
-15

0

50

100

150

200

250

Cytokines

pg
/m
L

Controls
Before
After

Figure 1. Cytokine elevation in immunoglobulin G4-related disease
and controls. Cytokines were measured based on Luminex xMAP
Technology before (circles) and 24 h after administration of intrave-
nous glucocorticoids (squares). The cytokine profile of the patient was
compared to those of 44 controls (boxes with central bars indicating
the median). TNF, tumour necrosis factor; IL, interleukin; GM-CSF,
granulocyte–macrophage colony-stimulating factor; IFN, interferon.
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inflammatory cytokine, comprising tumour necrosis factor-
α, interleukin-1β (IL-1β), IL-6, IL-8, IL-18, and granulo-
cyte–macrophage colony-stimulating factor, were relatively
high, which was consistent with the high degree of inflam-
mation. Among these, IL-6 is an upstream inflammatory
cytokine that has a central role in inflammatory response
propagation, and functionally promotes B-cell differentia-
tion to mature plasma cells. Inflammatory cytokines,
including IL-6 upregulation in the adventitia, have been
shown to contribute to the pathogenesis of aortic aneurysms
in IgG4-related disease (2).
There was also a significant elevation of interleukin

IL-5 and, to a lesser extent, IL-13, both produced by
T-helper type 2 (Th2) cells. This is consistent with
previous findings showing that affected tissues are pre-
dominantly infiltrated by Th2 cells in IgG4-related dis-
ease (1, 3). In addition, IL-5 and IL-13 play a role in
IgG4-related disease through activation of IgE produc-
tion and eosinophilic infiltration (4). IL-13 also induces
fibrosis, another hallmark of IgG4-related disease. Other
profibrotic cytokines, such as IL-1β and interferon-γ,
were elevated in this case (5).
In association with IL-10, which was also elevated

here, Th2 cytokines support IgG4 production by plas-
mablasts and plasma cells (6). In vitro, IL-13, IL-10,
and IL-21 have also been shown to influence IgG4

production (6).
This case illustrates that a wide range of functional

pathways are implicated in IgG4-related disease patho-
physiology. The number of elevated cytokines, and
consequently inflammatory responses, appears to be
larger than in other inflammatory diseases, such as
systemic lupus erythematosus (7, 8). In the onset of
complex multisystem autoimmune disorders, cytokine
multiplex analysis may thus represent a useful test to
characterize the immune pathways involved in the
pathogenesis of the disease. Further studies are needed
to examine its potential implication as a diagnostic tool
and as a predictor of the response to specific treatments,
such as IL-6 blockade or even Th2 cytokine blockade
(anti-IL-5 or anti-IL-4/IL-13 receptor monoclonal anti-
bodies).

We postulate here that the cytokine signature profile is
a key element in understanding the underlying IgG4-anti-
body biology, explaining the particular dynamics of
IgG4-antibodies leading to a fibroinflammatory response
and, finally, predicting the potential effects of different
kinds of treatment.
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