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ABSTRACT

Dupilumab (DUP) is a monoclonal antibody that acts on the
interleukin (IL)-4 receptor alpha, which inhibits IL-4 and
IL-13 signalling and is approved for type 2 inflammatory
diseases such as asthma, chronic rhinosinusitis with nasal
polyposis and atopic dermatitis; however, the efficacy of
DUP to IgG4-related disease (IgG4-RD) is under discussion
due to the controversial outcomes based on the several
case reports. Here, we reviewed the efficacy of DUP in four
consecutive patients with IgG4-RD in our institute and the
previous literature.

All patients administered DUP fulfilled the 2019 ACR/
EULAR classification criteria for IgG4-RD complicated

with severe asthma and chronic rhinosinusitis with nasal
polyposis. Two cases were administered DUP without
systemic glucocorticoids (GCs), and in 6 months, the
volume of swollen submandibular glands (SMGs) was
reduced by approximately 70%. Two cases receiving GCs
successfully reduced their daily dose of GCs (10 and 50%
reduction, respectively) with dupilumab in 6 months. In

all four cases, serum 1gG4 concentration and IgG4-RD
responder index decreased in 6 months.

DUP reduced the volume of the swollen SMGs, serum

IgG4 levels, responder index and the daily dose of GCs in
patients with IgG4-RD with severe asthma or eosinophilic
rhinosinusitis in 6 months.

The efficacy of DUP to 1gG4-RD is under discussion due to
the limited case reports with controversial outcomes. Here,
we demonstrated that two patients with IlgG4-RD treated
by DUP without systemic GCs, showed volume reduction of
swollen SMGs and two cases showed GC-sparing effects
by DUP. DUP can ameliorate the disease activity and be a
steroid-sparing agent in patients with IgG4-RD.

INTRODUCTION

IgG4-related disease (IgG4-RD) is a progres-
sive fibrosing condition characterised that can
affect various organs with relapsing-remitting
progression, typically occurring in middle-
aged to elderly. Glucocorticoids (GCs) are
the firstline therapy for IgG4-RD and have
promising effects; however, the relapse rates
are relatively high, 34%-53% after discon-
tinuation of GCs.! Therefore, patients often
need to be treated with the maintenance

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Dupilumab (DUP) is a monoclonal antibody, which
inhibits interleukin (IL)-4 and IL-13 signalling, is
approved for type 2 inflammatory diseases such as
asthma, chronic rhinosinusitis with nasal polyposis
and atopic dermatitis. The efficacy of DUP to IgG4-
related disease (IgG4-RD) is under discussion due
to the controversial outcomes based on the several
case reports.

WHAT THIS STUDY ADDS

= The efficacy of DUP was reviewed by a case series
with 19G4-RD and the previous literature.

= Two cases without systemic glucocorticoids (GCs)
reduced the volume of swollen submandibular
glands, and two patients receiving GCs success-
fully reduced their daily dose of GCs with DUP in
6 months.

= Serum IgG4 concentration and 19G4-RD re-
sponder index can decrease in 6 months by DUP
administration.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICGE OR POLICY
= DUP can be a potential biological treatment of

patients with 1gG4-RD with type 2 inflammatory
diseases.

dose of GCs to reduce relapse. On the other
hand, GC has numerous adverse effects’ and
to reduce them, novel molecular targeted
therapies, such as anti-CD20 antibodies,” and
anti-CD19 antibodies (NCT04540497), are
under the investigation. Although, there are
no established molecularly targeted therapies
in IgG4-RD.

DUP inhibits IL-4 and IL-13 signalling,
approved for type 2 inflammatory diseases
such as asthma, chronic rhinosinusitis
with nasal polyposis. A total of 19%-31%
of patients with IgG4-RD have histories of
allergic disorders® * and IL-4 plays a vital
role in the production of IgG4 in IgG4-RD.”
In addition, there are several studies IL-13
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relates to IgG4-related sialadenitis.® 7 Therefore, DUP
seems adequate to IgG4-RD; however, the efficacy of DUP
to IgG4-RD is under discussion.*"! Here, we report four
consecutive cases with IgG4-RD administered DUP for
severe asthma or chronic rhinosinusitis with a review of
the literatures.

CASE REPORTS

Case 1

A b53-year-old woman presented with recurrent nasal
closure with high serum IgG4 levels on January 2021.
A nasal polyp biopsy indicated eosinophilic chronic
rhinosinusitis (ECRS). The physical examination
revealed swollen SMGs, and CT showed swollen SMGs
with enlarged submandibular lymph nodes. A right SMG
biopsy revealed storiform fibrosis, IgG4"/IgG" ratio >0.4
and IgG4" cells >10/HPF. Laboratory tests revealed high
serum IgG4 levels (360 mg/dL) with eosinophilia (671/
pL). She was diagnosed as IgG4-RD according to the 2019
ACR/EULAR classification criteria'® (table 1). A 300 mg
of DUP was administered every 2weeks without systemic
GCs for ECRS. Nasal closure disappeared in several
months. The volume of left SMG decreased to 77% (from
9.658 to 7.418 mL, using the volume analyser, SYNAPSE
VINCENT, Fujifilm, Tokyo, Japan), and multiple hypo-
echoic foci and heterogeneous echotexture disappeared
in 6months (figures 1A,B and 2E). Serum IgG4 levels
changed by 133% and 77% (479, 278 mg/dL) (figure 2A)
and IgG4-RD responder index (RI)" declined from
9 to 7 and 5 (78, 56%) in 3 and 6 months, respectively
(figure 2G,H).

Case 2

A b6-year-old woman presented to our department with
recurrent nasal closure with swollen eyelids and SMGs
on March 2021. The nasal closure was started in 2010,
and systemic GCs were often prescribed. A nasal polyp
biopsy indicated ECRS. CT showed swollen lacrimal
glands and SMGs with enlarged submandibular and neck
lymph nodes. She suffered from dry coughs and lung CT
revealed peribronchovascular and septal thickening in
the lung. A right SMG biopsy revealed IgG4"/IgG" ratio
>0.5 and IgG4" cells >100/HPF. Laboratory tests revealed
high serum IgG4 levels (477mg/dL) without eosino-
philia. A 300mg of DUP was administered every 2weeks
without systemic GCs for ECRS. Nasal closure and dry
coughs were disappeared in several months. Swollen
eyelids were shrunken (figure 1C,D), and the volume of
left SMGs decreased to 71% (from 9.71 to 6.925mL) in
6months (figures 1E,F and 2E). Serum IgG4 levels were
reduced by 76 and 28% (364, 134mg/dL) (figure 2B)
and IgG4-RD RI declined from 15 to 9 and 3 (60, 20%)
in 3 and 6 months, respectively (figure 2G,H).

Case 3

A 67year-old man presented with swollen SMGs on
February 2014. He had an asthma history. He was a rice
farmer. CT revealed diffuse enlargement of the pancreas

and capsule-like rim with decreased enhancement, fluid
retention in the maxillary sinus and SMGs’ enlarge-
ment. Laboratory tests revealed high serum IgG4 levels
(716 mg/dL) without eosinophilia. A right SMG biopsy
showed IgG4"/IgG" ratio >0.5 and IgG4" cells >100/HPF.
He was treated with prednisolone (PSL, 40 mg/day) from
July 2014, showing a favourable response. PSL was tapered
to 7mg/day on March 2015. Afterwards, serum IgG4
level increased up to 528 mg/dL until September 2017
with the enlargement of para-aortic arch lymph nodes
and fluid retention in the maxillary sinus. Dry coughs
with wheeze started in December 2017, and the symptom
worsened when he started to harvest rice. Combination
therapy of inhaled GCs with long-acting beta-agonists,
theophylline and anti-allergic drugs were not effective
enough. A 100mg of mepolizumab was administered
from November 2018. On November 2019, he became
organising pneumonia, and mepolizumab was changed
to DUP on January 2020. A 300mg of DUP was admin-
istered every 4weeks for severe asthma and it controlled
the asthma attacks. His serum IgG4 level kept decreasing
and the swollen para-aortic arch lymph nodes and organ-
ised pneumonia were resolved on February 2021. PSL
was reduced gradually to 9mg/day 6 months after the
administration of DUP and to 3mg/day on January 2023
(figure 2C,F). IgG4-RD RI declined from 3 to 1 and 1 (33,
33%) in 3 and 6 months, respectively (figure 2H).

Case 4

A 50-year-old woman presented with swollen eyelids on
May 2011. Seven months before, she was diagnosed as
dacryoadenitis and was treated by GCs; however, a month
after the withdrawal of GCs the swollen eyelids recurred.
A right lacrimal gland biopsy revealed IgG4"/IgG" ratio
>0.5. Laboratory tests revealed high serum IgG4 levels
(163mg/dL), without eosinophilia. There was no other
interorgan involvement by IgG4-RD. She was treated with
PSL (30mg/day) on June 2012 showing a favourable
response and PSL was tapered to 6 mg/day on January
2017. In 2020, she started to suffer from coughs with
wheezing and CT revealed a thickening of bronchial
walls, and fractional exhaled nitric oxide was 60 ppm.
She was diagnosed with asthma and then inhaled GGCs
with long-acting beta-agonists were started; however,
it cannot control the attacks completely. A 300mg of
DUP was administered every 4weeks on January 2022
for severe asthma. It controlled asthma attacks and her
serum IgG4 level kept decreasing. PSL was reduced grad-
ually to 3mg/day in 6months (figure 2D,F). IgG4-RD RI
changed from 3 to 3 and 1 (100, 33%) in 3 and 6 months,
respectively (figure 2H).

DISCUSSION

The efficacy of DUP to IgG4-RD is under discussion with
the controversial outcomes.” " In this study, we demon-
strated four patients with IgG4-RD administered DUP
for coincident severe asthma or chronic rhinosinusitis.
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Our case 4
Effective to GC
sparing

None

Our case 3
Effective to GC
sparing

None

Our case 2

None

Effective to organ
involvement

Our case 1

None

Effective to organ
involvement

Nakajima et
al

None
Effective

to organ
involvement

None
Effective to GC

Otani et al®

organ involvement sparing

Ebbo et al®
Salivary glands
Ineffective to

Simpson et al'!
sinus

Effective

to organ
involvement

Continued
*The originally reported units for serum IgG4 levels were written in the table because the methods of the measurement were estimated to be different.

Summary table of the cases with IgG4-RD administered dupilumab.
GG, glucocorticoid; IgG4-RD, IgG4-related disease ; n/a, not available.

responded to dupilumab glands paranasal lympho nodes

Organ involvements not n/a for parotid

Table 1
Author
Outcome

Figure 1 Changes in CT or sonography during dupilumab
administration (A, B) Images of sonography around the left
submandibular glands in case 1 at the baseline (A) and

6 months after the first administration of dupilumab (B). The
yellow dashed lines show left submandibular glands. (C,

D) Horizontal images of CT around the lacrimal glands

in case 2 at the baseline (C) and 6 months after the first
administration of dupilumab (D). The yellow arrowheads
show left lacrimal glands. (E, F) Horizontal images of CT
around the submandibular glands in case 2 at the baseline
(E) and 6 months after the first administration of dupilumab
(E). The yellow arrowheads show left submandibular glands.

Two cases without systemic GCs reduced the volume of
swollen SMGs and two cases receiving GCs successfully
reduced their daily dose of GCs by DUP.

To better understand the efficacy of DUP to IgG4-RD,
we collected the features of the reported cases ! and
our cases in table 1. It is crucial to consider the reporting
bias to interpret the reported cases; however, the majority
of the patients showed favourable outcomes in both
IgG4-RD and asthma or chronic rhinosinusitis by DUP. GC
therapy in IgG4-RD starts to be effective within a month,
typically. Compared with GC therapy, the response of
DUP monotherapy in IgG4-RD is relatively slow, and it
took 3—6months to get the apparent effects.” In our four
cases, serum IgG4 concentration and IgG4-RD RI was
reduced in 6months (figure 2G,H). Considering of the
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Figure 2 Changes in serum IgG4 concentration, glucocorticoids (GC) dosage and volume of submandibular glands around
the dupilumab administration serum IgG4 concentration (mg/dL) and GC dosage in case 1 (A), case 2 (B), case 3 (C) and case
4 (D). (E) Volume changes of the left submandibular glands from the baseline measured by the volume analyser, SYNAPSE
VINSCENT. P1 is case 1 and P2 is case 2 in the main text; (F) Changes of the daily dose of glucocorticoids from the baseline.
P3 is case 3 and P4 is case 4 in the main text. (G) Changes of serum IgG4 levels from the baseline of the four cases. The bar
indicates SD. Significance levels are indicated as *p<0.05 by paired t-test. (H) Changes of IgG4-RD responder index from the
baseline of the four cases. Significance levels are indicated as **p<0.01 by paired t-test.

relatively slow effects of DUP, it should not be considered
in patients with the manifestations (eg, ureteral obstruc-
tion, proximal biliary strictures) in which urgent treat-
ment is recommended.'* The reported cases might have
a selection bias in patients of IgG4-RD because all cases
were administered DUP for severe asthma or chronic
rhinosinusitis. It should be carefully examined if DUP
is effective and safe for IgG4-RD, especially in cases with
interorgan involvement (eg, pancreas, kidney, aortitis),
which were not yet evaluated (table 1). Long-term use of
DUP for patients with asthma or atopic dermatitis seems
safe'® 1 5o that it can be safer than the long-term use of
GGs in patients with IgG4-RD, but it is still unclear if the
efficacy of DUP will prolong or not. At least, in case 3,
DUP kept administered for 3years without adverse events
with a favourable outcome.

The immunopathogenesis of IgG4-RD is not fully
uncovered; however, at least, IL-4 is closely related to
IgG4 production in IgG4-RD, inducing IgG4 class-switch
mediated by T follicular helper (Tth) cells.” " "® In addi-
tion, DUP can reduce the number of circulating Tth
cells.® These can explain why DUP suppressed the serum
IgG4 levels and IgG4-mediated inflammation. IL-13 also
relates to IgG4-related sialadenitis® by promoting cellular
senescence through inducing mitochondrial dysfunc-
tion.” It is unclear if IL-13 relates to fibrosis in IgG4-RD

or not, but IL-13 is a fibrosis related cytokine19 2050 that

blocking IL-13 signalling might be effective in the fibrotic
condition of IgG4-RD.

This is the first case series and a literature review of
patients with IgG4-RD who were administered DUP.
There are still limited in case reports, but DUP can
ameliorate the disease activity and be a steroid-sparing
agent in patients with IgG4-RD.
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