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ABSTRACT
Objectives IgG4- related disease (IgG4- RD) is an 
immune- mediated, fibroinflammatory disease. Induction 
treatment with glucocorticoid (GC) is usually effective, 
but its tendency of relapse makes the strategy for 
maintenance treatment a challenge. The WInS IgG4- RD 
(withdraw immunosuppressants (IMs) and steroid in 
stable IgG4- RD) trial tested whether discontinuation of 
GC and IM was feasible in stable IgG4- RD.
Methods The WInS IgG4- RD trial was a multicentre, 
open- label, randomised controlled trial. Patients with 
IgG4- RD receiving GC+IM as maintenance treatment 
with clinically quiescent disease for at least 12 months 
were randomised (1:1:1) into three groups: group 1: 
withdraw GC+IM; group 2: withdraw GC but maintain 
IM; group 3: maintain GC+IM. The primary outcome 
was the relapse rate of disease within 18 months. The 
secondary outcomes included the changes of IgG4- RD 
Responder Index (RI), Physician’s Global Assessment 
(PGA), serum IgG4 and IgG, as well as adverse events.
Results One hundred and forty- six patients were 
randomised, with 48 patients in group 1, 49 patients in 
group 2 and group 3, respectively. Within the 18- month 
follow- up period, disease relapse occurred in 25 out 
of 48 (52.1%) patients in group 1 vs 7 out of 49 
(14.2%) in group 2 and 6 out of 49 (12.2%) in group 3 
(p<0.001). The changes in RI and PGA were significantly 
higher in group 1 than in group 2 (p<0.001) or group 3 
(p<0.001).
Conclusions The maintenance of IMs, with or without 
low- dose GC, was found to be superior to withdraw 
GC+IM in preventing relapse for long- time stable IgG4- 
RD.
Trial registration number NCT04124861.

INTRODUCTION
IgG4- related disease (IgG4- RD) is a systemic 
disease characterized by lymphoplasmacytic infil-
tration and fibrosis affecting a wide range of 
organs1 2 and early treatment can help to prevent 
organ damage.3 4 Regarding the treatment of IgG4- 
RD, glucocorticoid (GC) is almost universally effec-
tive for remission induction.5 immunosuppressants 
(IMs), as add- on therapeutic agents for GC, assist 
the tapering of GC and help to prevent relapse.5 
Although initial treatment for IgG4- RD can lead 

to satisfactory responses, the disease has a high 
relapse rate.6 Long- term use of GC could prevent 
disease recurrence, but bring many adverse effects 
inevitably. The combination of IMs with GC at 
initial treatment was shown to better reduce disease 
relapse compared with GC alone.7 8 However, these 
clinical trials mainly focused on the application of 
combination therapy from the start of induction 
treatment and preventing disease relapse rather 
than whether GC withdrawal is feasible in the 

WHAT IS ALREADY KNOWN ABOUT THIS TOPIC
 ⇒ IgG4- related disease (IgG4- RD) is a systemic 
fibroinflammatory disease that could lead to 
irreversible organ damage. Prolonged use of 
glucocorticoids (GCs) can mitigate disease 
recurrence but is inevitably associated with 
various adverse effects.

 ⇒ The feasibility of tapering and discontinuing GC 
in maintenance treatment for IgG4- RD remains 
uncertain.

WHAT THIS STUDY ADDS
 ⇒ WInS IgG4- RD is a multicentre, open- label, 
randomised controlled trial on strategies 
for GC withdrawal in patients with stable 
IgG4- RD under the treatment with GC and 
immunosuppressants (IMs).

 ⇒ Compared with the GC and IM withdrawal 
group, the other two groups receiving IM with 
or without GC showed lower disease relapse 
rates during 18- month follow- up and restrained 
the elevation of serum IgG4 levels, IgG4- 
RD Responder Index and Physician’s Global 
Assessment.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Instead of prolonging maintenance GC in long- 
term stable IgG4- RD, our findings highlight the 
efficacy of IMs, with or without low- dose GC, in 
preventing relapse.

 ⇒ This study underscores the importance of IMs as 
a crucial maintenance therapy during the stable 
phase of IgG4- RD.
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グルココルチコイドと免疫抑制薬を使⽤中の
安定したIgG4-RD患者において、グルココルチ
コイドが中⽌可能かどうかを評価する

⽬的



2020年から2022年の間に中国で実施された
医師主導のオープンラベル多施設RCT

研究デザイン



主な組み⼊れ基準
• 2019 ACR/EULAR分類基準あるいは2011 IgG4-RD包括診断基準を

満たした18-75歳の患者。
• 1年以上臨床的に安定した状態(各臓器でIgG4-RD Responder 

Index≦1かつPSL≦7.5 mg/⽇+免疫抑制薬)が維持されている。
• 免疫抑制薬の種類と⽤量は、組み⼊れ前3か⽉間は変更なく維持さ

れている。
• 併⽤可能な免疫抑制薬

MMF≦1,000 mg/⽇, LEF≦20 mg/⽇, MTX≦12.5 mg/週
AZA≦100 mg/⽇, IGU≦50 mg/⽇, HCQ≦400 mg/⽇
CYC≦50 mg/⽇, trypterygium glycosides≦60 mg/⽇



IgG4-RD Responder Index
・過去28⽇間の症状をスコアリング

・スコアリング
0: Normal or resolved
1: Improved
2: Persistent
3: New / recurrence
4: Worsened despite treatment

・定義
Organ/site score: 特定の臓器の

IgG4-RD活動性
Symptomatic: 特定の臓器に症状があるかどうか
Urgent disease: 重篤な臓器障害を予防するために直ちに治療が必要な状態

(あればscoreを2倍にする)
Damage: IgG4-RDにより⽣じた臓器障害で、永続的と考えられるもの

Int J Rheumatol 2012:2012:259408.

International Journal of Rheumatology 3

IgG4-RD responder index 

Descriptor Level mg/dl Score
Serum IgG4 concentration 

Total activity score 

 ______  

Total number of urgent organs:  _______ 

Total number of damaged organs: _______ 

Activity Damage
Organ/site Organ/site 

score (0-4) 
Symptomatic

(Yes/No) 
Urgent 

(Yes/No) 
Present

(Yes/No) 

Pachymeninges 

Pituitary gland 

Orbits and lacrimal glands 

Salivary glands 

Thyroid

Lymph nodes 

Lungs 

Aorta and large blood vessels 

Retroperitoneum, mediastinum, and 
mesentery 
Pancreas 

Bile duct and liver 

Kidney

Skin 

Other sclerosis/mass formation 

Date form completed: (e.g., 7 / July / 2050) 

Scoring rules
Scoring refers to manifestations of disease activity present in the last 28 days

Scoring: 0       Normal or resolved 
1       Improved 
2       Persistent (unchanged from previous visit; still active) 
3       New / recurrence 
4       Worsened despite treatment 

Definitions
Organ/site score: the overall level of IgG4-RD activity within a specific organ system 

(presence of urgent disease within an organ leads to doubling of that organ system score)

Steroid dose at the time of assessment (prednisone equivalent): 
____ mg/day 
Cumulative steroid dose in the past 28 days:  
____ mg prednisone equivalent 

Organ/sites (×2 if urgent) + serum IgG4 score:

Symptomatic: is the disease manifestation in a particular organ system symptomatic? (
Urgent disease: disease that requires treatment immediately to prevent serious organ dysfunction (

Damage: organ dysfunction that has occurred as a result of IgG4-RD and is considered permanent (

Case number:

Y = yes; N = no)
Y = yes; N = no)

Y = yes; N = no)

Figure 1: IgG4-related Disease Responder Index (IgG4-RD RI) Scoring Sheet this is a sample sheet of the IgG4-RD RI on which physicians
score patient’s disease activity at a given clinic visit.

(Table 1) [3]. For ease of conceptualization, the sites of
potential organ involvement are listed from head to toe.
This structure is similar to that of the BVAS/WG scoring
sheet, on which disease activity is scored by organ system,
and each disease site is assigned a designation of normal,

persistent disease activity, and new/worse disease activity,
with numerical scores corresponding to each state [7]. Each
organ site has specific disease manifestations common to
IgG4-RD (the appendix). The IgG4-RD RI category of
“other” organ/site involvement is important because the



主な除外基準

•GC中⽌の1年以内に再燃したことがある
•免疫抑制薬を2剤以上使⽤している
• 2年以内に抗CD20抗体などB細胞標的療法の使⽤歴がある
•重症で不可逆的な臓器障害がある(重症⼼⾎管病変、呼吸不
全、腎不全など)
•悪性腫瘍や活動性感染の併存
•妊娠を考えている



介⼊
• 以下の3群に1:1:1にランダムに割り付け

1群：GC, IM共に中⽌
2群：GCのみ中⽌し、IMは継続
3群：GC, IM共に継続

*1, 2群では1か⽉ごとにPSL 1.25-2.5mg/⽇を減量し、3か⽉以内に中⽌
*副腎不全の懸念があるならPSL≦2.5mg/⽇は許容
*1群ではGCと並⾏してIMの漸減中⽌が開始され、3か⽉以内に中⽌



評価

•M3, M6, M12, M18で評価

•それぞれの時点で、⾃覚症状、臨床徴候、⾎液・画像
検査、IgG4-RD Responder Index、PGA、使⽤薬剤、
有害事象を確認



アウトカム

-主要評価項⽬
18か⽉のフォローアップ期間中の再燃の割合

再燃の定義

・以前の罹患臓器の再発または新規の臓器障害
・治療中⽌群ではIgG4-RD RI≧2, 治療継続群ではIgG4-RD RI≧3
・⾎清IgG4値の再上昇の有無は問わない



アウトカム

-主な副次評価項⽬
・⾎清学的マーカー(⾎清IgG, IgG4)の変化
・IgG4-RD RI
・PGA
・18か⽉の試験期間を通して⽣じた有害事象



サンプルサイズ
• サンプルサイズは、GC+IMあるいはIM単独の維持治療で臨床

的に安定したIgG4-RD患者では再燃リスクが10%と⾒積もられ
るとの仮定に基づいて算出された。

• GC, IM中⽌群における再燃の割合は有意に26%増加すると考え
られた。

• これらの仮定のもとで、統計的検出⼒ 80%, 両側1型エラー率
5%を達成するためには、1群あたり最低46名の患者が必要と計
算された。



結果
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In group 1, 25 out of 48 (52.1%) patients experienced a relapse, 
compared with 7 out of 49 (14.2%) in group 2 and 6 out of 
49 (12.2%) in group 3 (overall p<0.001). The occurrence of 
relapse during follow- up is presented as a Kaplan- Meier curve of 
cumulative probability (figure 2), where there were significant 

differences among the three groups by both ITT and PP anal-
ysis (both overall p<0.001). Specifically, in the ITT analysis, 
compared with group 1, group 2 and group 3 had lower relapse 
rates over the 18- month follow- up period (adjusted p<0.001, 
<0.001, respectively); while between group 2 and group 3, 

Table 1 Baseline demographic and clinical characteristics of patients with IgG4- RD in this study

Characteristics
Withdraw
GC+IM (n=48)

Maintain
IM alone
(n=49)

Maintain
GC+IM
(n=49) Overall p value

Sex, male 33 (68.8) 24 (49.0) 28 (57.1) 0.146
Age, years 56.0 (48.0; 59.2) 53.0 (45.0; 61.0) 56.0 (48.0; 65.0) 0.470
Disease duration, months 61.0 (44.9; 84.2) 56.1 (40.3; 85.0) 63.3 (50.4; 87.1) 0.631
Allergy 29 (64.4) 26 (53.1) 27 (56.2) 0.519
Eosinophil before induction treatment, % 3.15 (1.92; 6.15) 3.05 (1.12; 3.92) 2.05 (0.62; 4.35) 0.121
ESR*, mm/h 7.00 (3.00; 11.0) 6.00 (5.00;10.0) 8.00 (5.00; 12.0) 0.396
hsCRP*, mg/L 1.06 (0.60; 2.14) 1.01 (0.50; 1.68) 0.76 (0.38; 1.76) 0.286
IgG*, g/L 11.2 (2.94) 10.9 (2.49) 11.9 (2.86) 0.189
IgG4*, mg/L 1420 (738; 3365) 1490 (832; 2815) 2450 (1130; 3450) 0.158
2019 ACR/EULAR score 27.0 (22.0; 38.0) 26.0 (22.5; 37.8) 30.5 (21.0; 39.8) 0.763
IgG4- RD RI score 0.00 (0.00; 1.00) 0.00 (0.00; 1.00) 1.00 (0.00; 1.00) 0.288
PGA score 0.00 (0.00; 0.50) 0.00 (0.00; 0.43) 0.30 (0.00; 0.50) 0.250
Organ involvement
  Pancreas 20 (41.7) 23 (46.9) 18 (36.7) 0.592
  Biliary tract 8 (16.7) 10 (20.4) 11 (22.4) 0.770
  Submandibular glands 29 (60.4) 29 (59.2) 25 (51.0) 0.596
  Lacrimal glands 20 (41.7) 26 (53.1) 24 (49.0) 0.524
  Parotid gland 8 (16.7) 8 (16.3) 8 (16.3) 0.999
  Retroperitoneal region 11 (22.9) 4 (8.16) 10 (20.4) 0.118
  Lung 11 (22.9) 10 (20.4) 9 (18.4) 0.857
  Kidney 4 (8.33) 6 (12.2) 3 (6.12) 0.590
  Prostate 7 (21.2) 5 (20.8) 4 (14.3%) 0.780
  Lymph node 21 (43.8) 15 (30.6) 22 (44.9) 0.276
  Sinus 15 (31.2) 15 (30.6) 15 (30.6) 0.997
  Involved organs, n 3.00 (2.00; 4.00) 3.00 (2.00; 4.00) 3.00 (2.00; 4.00) 0.710
Data are expressed as number (%), mean (SD) or median (IQR).
*The laboratory tests were at the timepoint of randomisation in this study.
ACR/EULAR, American College of Rheumatology/European Alliance of Associations for Rheumatology; ESR, erythrocyte sedimentation rate; GC, glucocorticoid; hsCRP, high- 
sensitivity C- reactive protein; IM, immunosuppressant; PGA, Physician’s Global Assessment ; RI, Responder Index.

Table 2 The treatment regimen of patients with IgG4- RD in the study
Withdraw GC+IM 
(group 1, n=48)

Maintain IM alone 
(group 2, n=49)

Maintain GC+IM 
(group 3, n=49)

Overall p 
value p.1 vs 2 p.1 vs 3 p.2 vs 3

Dose of GC at enrolment, mg/d (equivalent of pred) 4.39 (2.17) 3.51 (2.13) 5.15 (1.48) <0.001* 0.072 0.132 <0.001*
Time for sustaining stable GC doses, months 11.5 (6.0; 22.0) 11.0 (6.0; 16.0) 11.0 (6.0;14.0) 0.578
Dose of GC at induction treatment, mg/d (equivalent 
of pred)

41.7 (13.5) 39.9 (12.2) 36.5 (10.6) 0.105

IM as maintenance regimen 0.75
  AZA 6 (12.5) 2 (4.1) 4 (8.2)
  HCQ 0 (0.0) 0 (0.0) 1 (2.0)
  LEF 8 (16.7) 9 (18.4) 12 (24.5)
  MMF 14 (31.2) 16 (32.7) 13 (26.5)
  MTX 15 (29.2) 16 (32.7)) 17 (34.7)
  Iguratimod 3 (6.2) 5 (10.2) 1 (2.0)
  TII 1 (2.1) 1 (2.0) 1 (2.0)
  CYC 1 (2.1) 0 (0.0) 0 (0.0)
Time for sustaining stable IMs, months 12.0 (6.0; 22.0) 12.0 (6.0; 22.0) 12.0 (6.0; 22.0) 0.986
Data are expressed as number (%), mean (SD) or median (IQR).
AZA, azathioprine; CYC, cyclophosphamide; GC, glucocorticoid; HCQ, hydroxychloroquine; IM, immunosuppressant; LEF, leflunomide; MMF, mycophenolate mofetil; MTX, 
methotrexate; Pred, prednisone; TII, tripterygium glycosides.
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患者背景
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In group 1, 25 out of 48 (52.1%) patients experienced a relapse, 
compared with 7 out of 49 (14.2%) in group 2 and 6 out of 
49 (12.2%) in group 3 (overall p<0.001). The occurrence of 
relapse during follow- up is presented as a Kaplan- Meier curve of 
cumulative probability (figure 2), where there were significant 

differences among the three groups by both ITT and PP anal-
ysis (both overall p<0.001). Specifically, in the ITT analysis, 
compared with group 1, group 2 and group 3 had lower relapse 
rates over the 18- month follow- up period (adjusted p<0.001, 
<0.001, respectively); while between group 2 and group 3, 

Table 1 Baseline demographic and clinical characteristics of patients with IgG4- RD in this study

Characteristics
Withdraw
GC+IM (n=48)

Maintain
IM alone
(n=49)

Maintain
GC+IM
(n=49) Overall p value

Sex, male 33 (68.8) 24 (49.0) 28 (57.1) 0.146
Age, years 56.0 (48.0; 59.2) 53.0 (45.0; 61.0) 56.0 (48.0; 65.0) 0.470
Disease duration, months 61.0 (44.9; 84.2) 56.1 (40.3; 85.0) 63.3 (50.4; 87.1) 0.631
Allergy 29 (64.4) 26 (53.1) 27 (56.2) 0.519
Eosinophil before induction treatment, % 3.15 (1.92; 6.15) 3.05 (1.12; 3.92) 2.05 (0.62; 4.35) 0.121
ESR*, mm/h 7.00 (3.00; 11.0) 6.00 (5.00;10.0) 8.00 (5.00; 12.0) 0.396
hsCRP*, mg/L 1.06 (0.60; 2.14) 1.01 (0.50; 1.68) 0.76 (0.38; 1.76) 0.286
IgG*, g/L 11.2 (2.94) 10.9 (2.49) 11.9 (2.86) 0.189
IgG4*, mg/L 1420 (738; 3365) 1490 (832; 2815) 2450 (1130; 3450) 0.158
2019 ACR/EULAR score 27.0 (22.0; 38.0) 26.0 (22.5; 37.8) 30.5 (21.0; 39.8) 0.763
IgG4- RD RI score 0.00 (0.00; 1.00) 0.00 (0.00; 1.00) 1.00 (0.00; 1.00) 0.288
PGA score 0.00 (0.00; 0.50) 0.00 (0.00; 0.43) 0.30 (0.00; 0.50) 0.250
Organ involvement
  Pancreas 20 (41.7) 23 (46.9) 18 (36.7) 0.592
  Biliary tract 8 (16.7) 10 (20.4) 11 (22.4) 0.770
  Submandibular glands 29 (60.4) 29 (59.2) 25 (51.0) 0.596
  Lacrimal glands 20 (41.7) 26 (53.1) 24 (49.0) 0.524
  Parotid gland 8 (16.7) 8 (16.3) 8 (16.3) 0.999
  Retroperitoneal region 11 (22.9) 4 (8.16) 10 (20.4) 0.118
  Lung 11 (22.9) 10 (20.4) 9 (18.4) 0.857
  Kidney 4 (8.33) 6 (12.2) 3 (6.12) 0.590
  Prostate 7 (21.2) 5 (20.8) 4 (14.3%) 0.780
  Lymph node 21 (43.8) 15 (30.6) 22 (44.9) 0.276
  Sinus 15 (31.2) 15 (30.6) 15 (30.6) 0.997
  Involved organs, n 3.00 (2.00; 4.00) 3.00 (2.00; 4.00) 3.00 (2.00; 4.00) 0.710
Data are expressed as number (%), mean (SD) or median (IQR).
*The laboratory tests were at the timepoint of randomisation in this study.
ACR/EULAR, American College of Rheumatology/European Alliance of Associations for Rheumatology; ESR, erythrocyte sedimentation rate; GC, glucocorticoid; hsCRP, high- 
sensitivity C- reactive protein; IM, immunosuppressant; PGA, Physician’s Global Assessment ; RI, Responder Index.

Table 2 The treatment regimen of patients with IgG4- RD in the study
Withdraw GC+IM 
(group 1, n=48)

Maintain IM alone 
(group 2, n=49)

Maintain GC+IM 
(group 3, n=49)

Overall p 
value p.1 vs 2 p.1 vs 3 p.2 vs 3

Dose of GC at enrolment, mg/d (equivalent of pred) 4.39 (2.17) 3.51 (2.13) 5.15 (1.48) <0.001* 0.072 0.132 <0.001*
Time for sustaining stable GC doses, months 11.5 (6.0; 22.0) 11.0 (6.0; 16.0) 11.0 (6.0;14.0) 0.578
Dose of GC at induction treatment, mg/d (equivalent 
of pred)

41.7 (13.5) 39.9 (12.2) 36.5 (10.6) 0.105

IM as maintenance regimen 0.75
  AZA 6 (12.5) 2 (4.1) 4 (8.2)
  HCQ 0 (0.0) 0 (0.0) 1 (2.0)
  LEF 8 (16.7) 9 (18.4) 12 (24.5)
  MMF 14 (31.2) 16 (32.7) 13 (26.5)
  MTX 15 (29.2) 16 (32.7)) 17 (34.7)
  Iguratimod 3 (6.2) 5 (10.2) 1 (2.0)
  TII 1 (2.1) 1 (2.0) 1 (2.0)
  CYC 1 (2.1) 0 (0.0) 0 (0.0)
Time for sustaining stable IMs, months 12.0 (6.0; 22.0) 12.0 (6.0; 22.0) 12.0 (6.0; 22.0) 0.986
Data are expressed as number (%), mean (SD) or median (IQR).
AZA, azathioprine; CYC, cyclophosphamide; GC, glucocorticoid; HCQ, hydroxychloroquine; IM, immunosuppressant; LEF, leflunomide; MMF, mycophenolate mofetil; MTX, 
methotrexate; Pred, prednisone; TII, tripterygium glycosides.

Library. Protected by copyright.
 on M

arch 31, 2024 at Kobe C
ity M

edical C
enter G

eneral H
ospital

http://ard.bm
j.com

/
Ann R

heum
 D

is: first published as 10.1136/ard-2023-224487 on 12 January 2024. D
ow

nloaded from
 

・組み⼊れ時 PSL 4 mg/⽇前後
・GC維持量になってから約11か⽉経過
・併⽤する免疫抑制薬 MMF, MTXが多い



主要評価項⽬
- 18か⽉のフォローアップ期間中の再燃の割合 -
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IgG4 related disease

no significant difference in relapse rates was found (adjusted 
p=0.73). Compared with GC+IM withdrawal group, the esti-
mated HR for disease relapse in the IM alone maintenance 
group was 0.20 (95% CI 0.08 to 0.46, p<0.001), while that in 
the GC+IM maintenance group was 0.16 (95% CI 0.07 to 0.40, 
p<0.001). The clinical manifestations and treatment of patients 
who went through relapses during the observation are depicted 
in table 3. Among the 38 patients who experienced relapse, 7 of 
them had disease flare that involved new organs, and most of 
these cases (6/7) came from group 1.

Secondary outcomes
To analyse the changes in serum IgG4 levels, the differences in 
serum IgG4 between the baseline and M18 or the timepoint at 
relapse (depending on whether the patient experienced disease 
relapse during the observational period) were calculated and 
shown in figure 3A. The group that withdrew GC+IM showed 
significantly increase of serum IgG4 levels compared with 
the IM alone maintenance group (adjusted p=0.042) and the 
GC+IM maintenance group (p<0.001), parallel with its higher 
relapse rate. It is noteworthy that maintenance of GC decreased 
the levels of IgG4 under the background of IM maintenance 
(adjusted p<0.001). With respect to the changes in IgG levels 
(figure 3B), the GC+IM maintenance group was significantly 
lower compared with the other two groups (both p<0.001), 
while there was no significant difference between group 1 and 
group 2 (p=0.128). The PP analysis of IgG4 and IgG had similar 
results to the ITT analysis above (online supplemental figure 
1A,B).

In addition, the changes in RI scores were also recorded and 
analysed by comparing the baseline values and M18 follow- up 
or the timepoint at relapse (figure 3A). Patients who withdrew 
GC+IM showed significantly increased RI scores compared 
with those who maintained with IM alone or with GC+IM 
(both p<0.001). Interestingly, no statistical significance of RI 
change was found between the IM alone maintenance group and 

the GC+IM maintenance group (p=0.191). A similar tendency 
was observed in the aspect of PGA changes in the three groups 
(p<0.001 when the GC+IM withdrawal group was compared 
with the other two groups, and p=0.216 between the IM 
alone maintenance group and the GC+IM maintenance group) 
(figure 3B). The PP analysis of RI and PGA had similar results to 
the ITT analysis above (online supplemental figure 1C,D).

With respect to the changes in erythrocyte sedimentation rate 
and C- reactive protein, no significant differences were shown in 
the three groups (online supplemental figure 2).

Adverse events
The adverse events over the 18- month period of the three groups 
were recorded (table 4). No death was recorded during the study. 
Regarding infection, one patient in the GC+IM withdrawal 
group had pneumonia, and one patient in the IM alone main-
tenance group had herpes zoster. In the GC+IM maintenance 
group, one patient had pneumonia and the other had gingivitis. 
Apart from infection, there was one patient who experienced 
gastrointestinal bleeding, and one patient had nephrolithiasis in 
the IM alone maintenance group. In the GC+IM maintenance 
group, except for infection, there were four patients who had 
newly onset diabetes, one patient who had newly onset hyper-
tension and two patients who had malignant neoplasm.

Risk factors for relapse
The risk factors for relapse identified through univariate anal-
ysis are shown in table 5. Higher IgG4 levels, before induction 
treatment or at enrolment of this study, were associated with 
disease relapse (p=0.001, p=0.023, respectively). A longer 
duration of sustained stable therapeutic regimens was associated 
with a lower probability of disease relapse (p=0.030). Further-
more, higher levels of IgG, higher proportions of eosinophil and 
higher T- IgE levels before induction treatment were also iden-
tified as risk factors for relapse (p=0.006, p=0.010, p=0.013, 

Figure 2 Free- from relapse probability by Kaplan- Meier method of patients from three groups by intention- to- treat (ITT) (left) and per- protocol (PP) 
analyses (right).
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1群 25/48名(52.1%), 2群 7/49名(14.2%), 3群 6/49名(12.2%)
(再燃を経験した38名のうち、7名が新規の臓器障害で再燃していた)
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withdrawal of GC and IM, maintaining IM alone or IM combined 
with low- dose GC significantly reduced the risk of disease flare. This 
finding is significant because the toxicity of long- term GC use poses 
concerns for patients with IgG4- RD.

To date, in patients with clinically stable IgG4- RD, the choice 
of treatment strategy, the possibility of discontinuation of GC 

and the optimal timing for this discontinuation are poorly 
defined. Existing evidence about maintenance treatment and 
the influence of drug cessation mainly came from autoimmune 
pancreatitis (AIP). In a retrospective study in patients with AIP 
receiving GC for induction, the relapse rate of patients main-
tained with GC was significantly lower than that of patients who 
withdrew GC (23% vs 34%), in which 56% relapse happened 
within 1 year and 92% of relapse happened within 3 years.16 
In another retrospective study in 510 patients with AIP, with 
an average observation period of 61.1 months, the overall 
relapse rate in the patients maintained by 5 mg/day prednisone 
was significantly lower than those discontinued steroid therapy 
(26.1% vs 45.2%) or those maintained by 2.5 mg/day prednisone 
(26.1% vs 43.4%).17 An open- labelled RCT included 49 patients 
with AIP after the induction treatment with GC, received low- 
dose GC for 3 more years or withdrew it after 26 weeks, and 
found that the relapse rate over 3 years was significantly lower 
when GC was maintained (21.3% in the GC maintenance group 
and 57.9% in the GC cessation group, p=0.011).18 These 
studies of AIP suggest the benefit to prevent relapse with main-
tenance treatment with GC. In the broader area of IgG4- RD, 
related RCT is scarce and knowledge mainly derives from obser-
vational studies. In a previous study, we observed the relapse 
rate of different therapeutic strategies in the maintenance stage 
of IgG4- RD, where the cumulative relapse rates of the GC+IM 
withdrawal group were significantly higher than GC mono-
therapy group and GC+IM therapy group within 3 years of 

Figure 3 Changes of serum IgG4 (A), serum IgG (B), IgG4- RD RI (C), PGA (D) at baseline and the endpoints (for those patients experienced relapse, 
it referred to the timepoint of relapse; or else, it referred to the time point of the18th- month follow- up) of the study by intention- to- treat analysis. GC, 
glucocorticoid; IM, immunosuppressant; RI, Responder Index; PGA, Physician’s Global Assessment.

Table 4 Adverse events observed in the study
Type of adverse events Adverse events, n

Withdraw GC+IM group
  Pneumonia 1
Maintain IM alone group
  Herpes zoster 1
  Nephrolithiasis 1
  Gastrointestinal bleeding due to duodenal ulcer 1
Maintain GC+IM group
  Newly onset steroid- induced diabetes mellitus 4
  Newly onset hypertension 1
  Pneumonia 1
  Gingivitis 1
  Papillary thyroid carcinoma 1
  Bladder carcinoma 1
Multiple occurrences of the same adverse event in one person were counted only 
once. The flares of IgG4- RD were not considered adverse events.
GC, glucocorticoid ; IM, immunosuppressant.
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1群 vs 2, 3群だけでなく、
2群 vs 3群でも有意差あり

GCの維持は⾎清IgG4値の
低下に寄与

・1群は他の群と⽐べRIが
有意に増加

・2群と3群では、RIの変
化に有意差なし

⾎清IgG4値の変化

RIの変化
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withdrawal of GC and IM, maintaining IM alone or IM combined 
with low- dose GC significantly reduced the risk of disease flare. This 
finding is significant because the toxicity of long- term GC use poses 
concerns for patients with IgG4- RD.

To date, in patients with clinically stable IgG4- RD, the choice 
of treatment strategy, the possibility of discontinuation of GC 

and the optimal timing for this discontinuation are poorly 
defined. Existing evidence about maintenance treatment and 
the influence of drug cessation mainly came from autoimmune 
pancreatitis (AIP). In a retrospective study in patients with AIP 
receiving GC for induction, the relapse rate of patients main-
tained with GC was significantly lower than that of patients who 
withdrew GC (23% vs 34%), in which 56% relapse happened 
within 1 year and 92% of relapse happened within 3 years.16 
In another retrospective study in 510 patients with AIP, with 
an average observation period of 61.1 months, the overall 
relapse rate in the patients maintained by 5 mg/day prednisone 
was significantly lower than those discontinued steroid therapy 
(26.1% vs 45.2%) or those maintained by 2.5 mg/day prednisone 
(26.1% vs 43.4%).17 An open- labelled RCT included 49 patients 
with AIP after the induction treatment with GC, received low- 
dose GC for 3 more years or withdrew it after 26 weeks, and 
found that the relapse rate over 3 years was significantly lower 
when GC was maintained (21.3% in the GC maintenance group 
and 57.9% in the GC cessation group, p=0.011).18 These 
studies of AIP suggest the benefit to prevent relapse with main-
tenance treatment with GC. In the broader area of IgG4- RD, 
related RCT is scarce and knowledge mainly derives from obser-
vational studies. In a previous study, we observed the relapse 
rate of different therapeutic strategies in the maintenance stage 
of IgG4- RD, where the cumulative relapse rates of the GC+IM 
withdrawal group were significantly higher than GC mono-
therapy group and GC+IM therapy group within 3 years of 

Figure 3 Changes of serum IgG4 (A), serum IgG (B), IgG4- RD RI (C), PGA (D) at baseline and the endpoints (for those patients experienced relapse, 
it referred to the timepoint of relapse; or else, it referred to the time point of the18th- month follow- up) of the study by intention- to- treat analysis. GC, 
glucocorticoid; IM, immunosuppressant; RI, Responder Index; PGA, Physician’s Global Assessment.

Table 4 Adverse events observed in the study
Type of adverse events Adverse events, n

Withdraw GC+IM group
  Pneumonia 1
Maintain IM alone group
  Herpes zoster 1
  Nephrolithiasis 1
  Gastrointestinal bleeding due to duodenal ulcer 1
Maintain GC+IM group
  Newly onset steroid- induced diabetes mellitus 4
  Newly onset hypertension 1
  Pneumonia 1
  Gingivitis 1
  Papillary thyroid carcinoma 1
  Bladder carcinoma 1
Multiple occurrences of the same adverse event in one person were counted only 
once. The flares of IgG4- RD were not considered adverse events.
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observation (90.91%, 33.33% and 25.00%, respectively).6 The 
advantage to maintain GC treatment for IgG4- RD, especially for 
AIP, to prevent disease flare, seems to be obvious. Nevertheless, 
considering that the increase in steroid toxicity parallels with 
total steroid dose,19 the risk of long- term GC use is still a major 
concern, especially when patients with IgG4- RD are elderly and 
the burden of GC use becomes more obvious.5

IMs, including conventional synthetic disease- modifying 
antirheumatic drugs (csDMARDs) and biological agents, have 
been recommended to use in patients with IgG4- RD when GC 
monotherapy fails to achieve remission induction or disease 
flare in the GC tapering process, or at high risk of long- term 
GC toxicities. Evidence from two RCTs supported that IMs, 
including MMF or LEF, when given together with GC, could 
reduce relapse rates compared with GC alone.7 20 Rituximab 
(RTX), an anti- CD20 monoclonal antibody, has been recognised 
as an effective option for the treatment of IgG4- RD21 and its 
effectiveness in maintenance treatment has also been indicated 
by several studies. A retrospective study compared the relapse 
rate of patients with IgG4- RD receiving RTX as maintenance 
treatment every 6 months (n=7) and those who received RTX 
only in case of disease relapse (n=7) after the use of RTX as 

induction of remission therapy, where regular RTX maintenance 
treatment showed a significantly lower relapse rate at 18th 
month than the other group (29% vs 100%).22 Another retro-
spective study included 12 patients with AIP, who were treated 
with RTX for induction treatment (1000 mg biweekly in the first 
month) as well as for maintenance treatment (1000 mg repeated 
every 6 months). In this study, except for one patient who 
discontinued RTX for active tuberculosis, the other 11 patients 
sustained remission successfully during a median follow- up of 
17 months.23 A case series study in six patients with IgG4- RD 
showed that methotrexate could sustain GC- free remission for 
24 months (5/6 of patients).24 The role of csDMARDs in main-
taining GC- free remission has not been investigated by RCT.

Our study provided insight into the treatment withdrawal 
strategy in long- time stable IgG4- RD and demonstrated that 
IM alone maintenance could also reduce relapse compared with 
discontinuing both GC and IM, presenting an appealing possi-
bility that IM alone might be able to sustain GC- free remission 
in IgG4- RD. While we acknowledge that, due to the limited 
sample size of this study, although no significant differences were 
observed between flare of IM alone maintenance group and 
GC+IM maintenance group, we could not make the conclusion 

Table 5 The risk factors for relapse during 18- month follow- up in patients with clinically quiescent IgG4- RD
Characteristics No relapse (n=108) Relapse (n=38) p value

  Sex, male 60 (55.6) 25 (65.8) 0.363
  Age, years 55.0(46.8; 63.0) 54.0(46.0; 59.0) 0.191
Characteristics at baseline of the trial
  IgG4, mg/L 1550 (770; 2980) 2620 (1160; 4970) 0.023*
  IgG, g/L 11.3 (2.68) 11.4 (3.08) 0.846
  ESR, mm/h 7.00 (5.00; 11.0) 5.00 (3.00; 11.0) 0.080
  hsCRP, mg/L 1.02 (0.50; 1.73) 0.81 (0.45; 2.49) 0.582
  IgG4- RD RI 0 (0; 1) 0 (0; 1) 0.352
  PGA 0.15 (0.00; 0.50) 0.00 (0.00; 0.50) 0.518
  GC dose mg/d (equivalent of pred) 5.00 (2.50; 5.00) 5.00 (2.50; 5.00) 0.605
  Duration of stable therapy 12.0 (6.00; 18.0) 6.00 (6.00; 12.0) 0.030*
Characteristics before induction treatment
  Eosinophil proportion 2.40 (1.00; 4.10) 3.50 (2.30; 6.60) 0.010*
  ESR, mm/h 12.0 (6.75; 34.5) 22.0 (7.50; 38.0) 0.412
  hsCRP, mg/L 1.42 (0.58; 4.56) 1.17 (0.58; 4.35) 0.857
  IgG, g/L 16.4 (12.8; 20.1) 19.6 (15.7; 24.9) 0.006*
  IgG4, mg/L 5390 (2440; 11 200) 13 200 (6390; 18 900) <0.001*
  T- IgE, KU/L 197 (71.9; 380) 364 (169; 666) 0.013*
  C3, g/L 0.93 (0.80; 1.09) 0.86 (0.71; 1.07) 0.435
  C4, g/L 0.17 (0.13; 0.24) 0.14 (0.08; 0.19) 0.085
  IgG4- RD RI 6.00 (5.00; 9.50) 8.00 (6.00; 12.0) 0.053
Organ involvement
  Pancreas 44 (40.7) 17 (44.7) 0.812
  Biliary tract 20 (18.5) 9 (23.7) 0.653
  Submandibular glands 54 (50.0) 29 (76.3) 0.009*
  Lacrimal glands 54 (50.0) 16 (42.1) 0.516
  Parotid glands 17 (15.7) 7 (18.4) 0.897
  Retroperitoneal region 20 (18.5) 5 (13.2) 0.614
  Lung 22 (20.4) 8 (21.1) 1.000
  Kidney 11 (10.2) 2 (5.3) 0.515
  Prostate 8 (13.3) 8 (32.0) 0.066
  Lymph nodes 41 (38.0) 17 (44.7) 0.588
  Sinus 30 (27.8) 15 (39.5) 0.255
Data are expressed as number (%), mean (SD) or median (IQR).
ESR, erythrocyte sedimentation rate; GC, glucocorticoid; hsCRP, high- sensitivity C- reactive protein; IM, immunosuppressant; Pred, prednisone; RI, Responder Index.
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寛解導⼊療法開始前、本試
験組み⼊れ前の⾎清IgG4⾼
値は再燃リスク

寛解導⼊療法開始前の⾎清
IgG⾼値, 好酸球増多, T-IgE
は再燃リスク

維持治療で⻑期間安定して
いると再燃リスクは低下

顎下線病変は再燃しやすい



ディスカッション
• 本研究は、IM単剤での維持は、GCとIMを中⽌した場合と⽐較

して再燃を減らすことができることを⽰した

• サンプル数が限られていたため、IM単剤維持群とGC + IM維持
群の間で再燃率に有意差は⾒られなかったが、IM単剤維持が
GC + IM維持に劣るという結論にも⾄らなかった。

• 本研究で使⽤された免疫抑制薬の⽤量は、寛解導⼊時に使⽤す
る容量よりも少なかったため、より⾼⽤量で使⽤すれば、より
再燃を防ぐことができるかもしれない



ディスカッション
• ⾎清IgG4値の再上昇は再燃との関連が報告されているが、本研

究ではGC + IM維持群よりもIM単剤維持群で⾎清IgG4値が有意
に上昇していたにもかかわらず、再燃率に差はなかった

これはIgG4の上昇が軽度で、再燃と関連するほど⾼くないか⻑
くないためと考えられる。IM単剤維持群ではフォロー期間が⻑
くなるほど再燃リスクが上昇する可能性がある。



限界
① オープンラベル試験である

②サンプルサイズが⼩さく、主要評価項⽬の検出⼒が低い

③ 18か⽉というフォロー期間は、再燃を捉えるには不⼗分かも
しれない

④本研究では臓器障害については評価できていない



限界
⑤ 3群間で使⽤されたIMは差はなかったが、普遍的なものでは

なかった

⑥患者は無作為に割り付けられていたが、わずかな不均衡が
⾒られた

⑦ GC⻑期使⽤による健康障害の評価は、GTI (GC toxicity index) に
よってより正確に定量化できる (今回は未評価)


