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【 CASE REPORT 】

Occurrence of Immunoglobulin G4-related Disease during
Chemotherapy for Advanced Breast Cancer
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Abstract:
Immunoglobulin G4-related disease (IgG4-RD) is defined as an inflammatory lymphoproliferative disorder.

The relationship between malignancies and IgG4-RD remains unclear. We herein present a case of IgG4-RD

that occurred during chemotherapy for advanced breast cancer. In this case, it was challenging to determine

which of these diseases was responsible for the patient’s mediastinal lymphadenopathy. Lymphadenopathy

with IgG4-RD was diagnosed by assessing the reactivity to corticosteroids, which were used as premedica-

tion in chemotherapy, over time. The administration of prednisolone, which was initiated to treat active IgG4-

RD, led to stable systemic therapy for malignancy. It is imperative to assess the disease activity and consider

each treatment.
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Introduction

Immunoglobulin G4-related disease (IgG4-RD), a novel

disease concept that was first described in Japan by Hamano

et al. (1), is characterized by an elevation of the serum IgG4

level and the infiltration of IgG4-positive plasma cells in tis-

sues, as well as a chronic lymphoproliferative disorder that

presents as fibrous, massive, hypertrophic lesions in several

organs. In Japan, the Ministry of Health, Labour and Wel-

fare proposed the Comprehensive Diagnostic Criteria for

IgG4-RD in 2011 (2). To date, the precise steps resulting in

the establishment of IgG4-RD remain unclear. Typically,

lymphadenopathy is accompanied by other manifestations of

IgG4-RD, and the differentiation of IgG4-RD from malig-

nant tumors is clinically essential. Conversely, IgG4-RD is

reportedly correlated with malignancies (3-6), although the

relationship between malignant tumors and IgG4-RD re-

mains under debate. We herein report a case of IgG4-RD

that occurred during systemic therapy for advanced breast

cancer and which the patient experienced repeated exacerba-

tions and remissions with corticosteroids, which were used

as premedication in chemotherapy.

Case Report

A 68-year-old-female with a history of Graves’ disease

and who presented with pain and swelling in the right upper

limb was diagnosed with right breast invasive ductal carci-

noma with metastasis to the right axillary lymph nodes and

lungs. An immunohistological study revealed HER2 3+, ER

3+, PgR+, and a Ki-67 labeling index of 19.1%. Accord-

ingly, treatment with paclitaxel (PTX)+trastuzumab (Tmab)

was initiated for unresectable advanced breast cancer. The

regimen was switched to trastuzumab emtansine (T-DM1)

due to the development of peripheral neuropathy as an ad-

verse event. The patient showed an iodinated contrast media-

related hypersensitivity reaction (generalized urticaria) dur-

ing the clinical course.

After 2 years and 5 months of chemotherapy, the patient

developed painless swelling of the bilateral submaxillary

glands. We suspected IgG4-RD because of a high serum

IgG4 value (752 mg/dL), but chose to observe the patient

without corticosteroid treatment, after confirming that there
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Figure 1. Clinical course. T: trastuzumab, P: pertuzumab, PTX: paclitaxel, DTX: docetaxel, 
T-DM1: trastuzumab emtansine, GEM: gemcitabine, LET: letrozole, MPA: medroxyprogesterone 
acetate

Include corticosteroids

Repeated exacerbations

and remissions with

corticosteroids used

in premedication

Retroperitoneal

soft tissue

Mediastinal LN

Not include corticosteroids

Pancreas

Metastatic lesions

axillary LN, lung No regrowth

1 2 3 4 5 year

CT-a CT-b CT-c CT-d

prednisolone

PTX+T PTX/DTX+T+P T-DM1

Swelling of the bilateral

submaxillary glands 

Diffuse pancreatic enlargement

Retroperitoneal soft tissue

RT

Eribulin+T GEM+T* LET+TMPA+T
LET+

T

CT-a CT-b CT-c CT-d

1090

482
934

1390

494316 252 296 338 467

IgG4 (mg/dL)

*

were no malignant findings in fine needle aspiration cytol-

ogy, because she had no symptoms and her condition was

accompanied by advanced cancer. At the same period, al-

though her tumor lesions had been shrinking, positron emis-

sion tomography-computed tomography (PET-CT) still

showed an abnormal uptake of fluorodeoxyglucose (FDG) in

the right axillary lymph node. In addition, new lymphadeno-

pathies of the mediastinal and paraaortic lymph nodes

(Fig. 1 CT-a) and an abnormal uptake of FDG were de-

tected; these lymphadenopathies were considered to repre-

sent new metastatic lesions of breast cancer; thus, we

changed the regimen to eribulin+Tmab.

After that, only the right axillary lymph node was en-

larged; thus, radiation therapy (39Gy/13fr) was added. The

regimen was administered alternately with gemcitabine

(GEM)+Tmab and letrozole (LET)+Tmab because of periph-

eral neuropathy. A follow-up CT scan performed 2 months

after the commencement of ongoing LET+Tmab revealed

enlargement of mediastinal and paraaortic lymph nodes

(Fig. 1 CT-b). We assessed that the breast cancer lesions

progressed because of weakness in tumor control in endo-

crine therapy and returned to GEM+Tmab. Although these

lymphadenopathies were reduced (Fig. 1 CT-c), it became

difficult to continue GEM due to peripheral neuropathy, and

we changed the regimen to medroxyprogesterone acetate

(MPA). As a result, these lymphadenopathies enlarged again

(Fig. 1 CT-d). At that time, we retrospectively observed that

the pancreas and retroperitoneal soft tissue had enlarged and

reduced along with these lymphadenopathies following the

initiation of LET+Tmab treatment. Conversely, the sites at

the first diagnosis that were the primary lesions-the right ax-

illary lymph node and lungs-consistently showed no re-

growth over time (Fig. 1 CT-b, c, d). Of note, the patient

did not receive corticosteroids in the period in which she re-

ceived endocrine therapy+Tmab regimen. In addition, sali-

vary gland swelling, which had been pointed out previously,

was subjectively reduced with the administration of corti-

costeroids as premedication for chemotherapy. Based on

these findings, the mediastinal and paraaortic lymph nodes,

which were initially considered to be new breast cancer le-

sions, were considered to be IgG4-RD lesions.

Endoscopic ultrasonography (EUS) revealed low echoic

diffuse pancreatic enlargement and stranding echoes. Mag-

netic resonance cholangiopancreatography (MRCP) showed

bile duct stenosis and an irregularly narrow segment of the

main pancreatic duct and low apparent diffusion coefficient

(ADC) of the diffusely enlarged pancreatic parenchyma. The

patient’s serum bilirubin and liver enzyme levels were not

elevated. We performed EUS-guided fine-needle aspiration,

and a histopathological examination revealed infiltration of

lymphocytes and plasma cells and fibrosis. After an immu-

nohistochemical evaluation, more than 10 IgG4-positive
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Figure　2.　A: A specimen obtained by EUS-guided fine-needle aspiration. Pathologically, the lesion 
was found to be composed of inflammatory fibrous tissues with lymphoplasmacytic infiltration (He-
matoxylin and Eosin staining, ×400). B: Immunohistochemistry with IgG-positive plasma cells (IgG 
staining, ×400). C: IgG4-immunostaining revealed more than 10 IgG4-positive cells per high-power 
field (IgG4 staining, ×400). EUS: endoscopic ultrasonography
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cells were detected in a high-power field and the IgG4/IgG

ratio was >40% (Fig. 2). A diagnosis of IgG4-RD was made

based on the Comprehensive Diagnostic Criteria for IgG4-

RD, 2011. Based on the different clinical response to corti-

costeroids used as premedication in chemotherapy, the le-

sions of the pancreas, salivary gland, retroperitoneal soft tis-

sue, and the mediastinal and paraaortic lymph nodes were

diagnosed as IgG4-RD.

The breast cancer lesions were controlled for long period

of time, and prednisolone (PSL; 30 mg) was initiated for

IgG4-RD with bile duct stenosis. Thereafter, all lesions

showed remission (Fig. 3). Next, we changed the systemic

therapy to LET + Tmab because of the contraindication of

the combination of MPA and PSL due to the risk of throm-

bus. Currently, at 6 years since the initiation of chemother-

apy, the patient is continuing to stably receive systemic ther-

apy for breast cancer with the administration of PSL to con-

trol IgG4-RD.

Discussion

We encountered a case of IgG4-RD that developed during

several lines of systemic therapy for advanced breast cancer.

The IgG4-related lymphadenopathy was noticed due to the

different clinical response of plural lymphadenopathy to cor-

ticosteroids, which were used as premedication for chemo-

therapy.

The precise steps resulting in the establishment of IgG4-

RD remain unclear. IgG4-RD is thought to be an autoim-

mune condition. The immunological characteristics of IgG4-

RD include Th2-cell-dominant immune responses and abun-

dant infiltration of regulatory T (Treg) cells into the in-

volved organs. An excess immunoreaction of Th2 cells is re-

ported to result in the recruitment of Treg cells, that secrete

high levels of IL-10, inducing further class-switching to IgG

4 and TGF-β, thereby, driving severe fibrosis (7, 8). To date,

several studies have reported that associations between aller-

gic conditions and IgG4-RD may suggest a shared patho-

genesis between the two conditions (9). On the other hand,

studies of patients with autoimmune conditions have shown

a coincidental pathogenesis between malignancy and the

subsequent development of dermatomyositis, systemic scle-

rosis, and other conditions (10). The presented patient

showed an allergic predisposition and an iodinated contrast

media-related hypersensitivity reaction at 4 months before

the onset of IgG4-RD. Moreover, the patient had a history

of treatment for Graves’ disease that had been administered

for 15 years before the onset of IgG4-RD. The previous da-

taset of 235 consecutive IgG4-RD patients showed that 30%

had a past history of allergic disease and 8.5% had a past
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Figure 3. After starting PSL (30 mg) for IgG4-RD. A: MRCP showed improvement in bile duct 
stenosis (a), and an ADC map showed an increase in the ADC value (b). B: The size of the lesions of 
the mediastinal LNs (a), retroperitoneal soft tissue (b) and pancreas (c) were reduced.  PSL: pred-
nisolone, MRCP: magnetic resonance cholangiopancreatography, ADC: apparent diffusion coeffi-
cient, LN: lymph node
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history of autoimmune disease, respectively (11). Taken to-

gether, the patient may have had an intrinsic risk of develop-

ing IgG4-RD.

The association between malignant tumors and IgG4-RD

remains under debate (Table). Wallace et al. (6) reported that

a history of invasive malignancy is probably correlated with

the subsequent development of IgG4-RD, and proposed that

malignancy may be a predisposing condition to IgG4-RD in

some patients. One possible explanation is that treatment for

malignancy fosters immune dysregulation, leading to IgG4-

RD in patients with other risk factors for that condition. The

presence of malignancy or its treatment may induce some

stimulation, such as pathogen-associated molecular pattern

molecules and damage-associated molecular pattern mole-

cules, and could cause excess immunoreaction of Th2 cells.

In addition, no IgG4-RD manifestations occurred at the site

of a prior malignancy in these studies (6); the condition

could not be accounted for by local changes in the immu-

nological milieu associated with malignancy, its treatment,

or subsequent damage. Even in the largest cohort, which

covered all organ manifestations of IgG4-RD in Japan, with

the exception of 2 of 38 cases, IgG4-RD and malignancy di-

agnosed before or at the presentation of IgG4-RD differed in

terms of the organ of origin (11). On the other hand, three

of six retrospective cohort studies, reporting the risk of ma-

lignancy in IgG4-related disease, reported a marked correla-

tion between IgG4-RD and the occurrence of malignancy

(Table) (3-5). Those studies proposed that IgG4-RD could

feature aspects of paraneoplastic syndrome, a characteristic

of which was that the risk of occurrence of malignancies

was the highest within 1 year after the diagnosis of IgG4-

RD, and the clinical findings of autoimmune disease en-

hanced with treatment of the underlying malignancy (4, 5).

Moreover, the fact that few malignancies occurred at the site

of prior IgG4-RD lesions indicates that IgG4-RD may fea-

ture aspects of paraneoplastic syndrome. However, in a

study reported by Wallace et al. (6) and our case, the devel-

opment of IgG4-RD was not correlated with the activity of

malignancy and did not match the characteristics of paraneo-

plastic syndrome. Conversely, the other three studies re-

ported that IgG4-RD was not markedly correlated with the

occurrence of malignancy (1-13); this discrepancy could be

attributed to differences in the analytical methods. Hirano et

al. and Inoue et al. excluded subjects who were concurrently

diagnosed with IgG4-RD complicated with malignancy.

We initiated corticosteroid treatment (CST) for IgG4-RD

that developed during chemotherapy for advanced breast

cancer. The early introduction of CST is recommended, es-

pecially for patients with progressive fibrosis in the salivary

glands and pancreas lesions (14-16). However, CST is asso-

ciated with a risk of susceptibility to infection during che-

motherapy. Observation may be appropriate for advanced

cancer patients with asymptomatic lesions; however, if the

disease activity of IgG4-RD is high, CST may lead to stable

systemic therapy for advanced cancer. In short, it is impor-

tant that the activity of each disease be precisely assessed.

On the other hand, immunosuppressants can interfere with

the anticancer response, although no clear evidence exists to

support the correlation between malignant tumor progression

and corticosteroid therapy. Previous studies have demon-

strated that corticosteroids inhibit chemotherapy-induced cell

apoptosis, whereas other investigations have reported that

they suppress tumor progression and metastasis (17). In

breast cancer, the response of breast cancer cells to gluco-

corticoid signaling may differ among breast cancer subtypes.

Preclinical data has revealed that glucocorticoids receptor
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Table.　The Association between Malignant Tumors and IgG4-RD.

Reference
Number 

of cases

Follow  up 

period

Number of 

cases that 

developed 

malignant 

tumor

Cancer type

Standardised 

incidence rate 

(95% CI)

Relative risk 

(95% CI)

3 106 average 

3.1 years

11 (10.4%) Colon(2)Lung(2)ML(2)Breast(1)Kidney(1) 

Prostate(1)Ovary(1)Tongue(1)

3.8

4 108 

AIP only

median 

3.3 years

15 (13.9%) Stomach(7)Lung(3)ML(2)Prostate(2) 

Colon(2)Bile duct(1)Thyroid(1)
・All 2.7 (1.4-3.9) 

・within 1 year 

6.1 (2.9-9.9)

 ・1 year or more 

1.5 (0.3-2.8)

At the time of 

AIP diagnosis 

4.9 (1.7-14.9)

12 113 median 

6.1 years

14 (12.4%) Lung(5)Stomach(2)Pancreas(2) 

Bile duct(1)Kidney(1)Tongue(1) 

Breast(1)MM(1)AML(1)

1.04 (0.57-1.8)

13 116 

AIP only

median 

3 years

11 (9.5%) Prostate(4)ML(2)Kidney(2)Breast(1) 

Bile duct(1)Pancreas(1)

0.64 (0.27-1.51)

11 235 median 

3 years

13 (6%) Lung(6)Colon(3)Stomach(2) 

Urinary Bladder(2)Pancreas(1)Kidney(1)

1.16

5 158 median 

5.95 years 

34 (21.5%) Lung(5)Colon(5)Prostate(5)Stomach(4) 

Pancreas(4)Kidney(2)ML(2)Bile duct(1) 

Liver(1)Esophagus(1)Ovary(1)Breast(1) 

Thyroid(1)Tongue(1)Skin(1)MS(1)

・All 2.01 (1.34-2.69) 

・within 1 year 

3.53 (1.23-5.83) 

・1 year or more 

1.48 (0.99-1.98)

Reference
Number 

of cases

Number of cases with a 

history of invasive cancer 

prior to IgG4-RD diagnosis

Cancer type

Standardised 

prevalence rate

 (95% CI)

Odds ratio 

(95% CI)

6 125 20 (16.0%) Prostate(7)ML(4)Colon(2)Lung(2) 

Testicle(2)Breast(2)Cervix(1)Leukemia(1)

2.5 (1.1-3.6) 3.1 (1.6-6.2, 

p=0.01)

ML: malignant lymphoma, MM: malignant melanoma, AML: acute myeloid leukemia, MS: myelodysplastic syndrome, CI: confidence interval

(GR) activation may reduce estrogen-induced cell prolifera-

tion in ER-positive breast cancer (18). On the other hand, in

ER-negative breast cancer, the high tumor expression of GR

is associated with a poor prognosis and GR activation sup-

presses chemotherapy-induced apoptosis (19). In our case of

ER-positive breast cancer, the shrinkage of the malignant le-

sions has been maintained, with no abnormal uptake of

FDG and without the appearance of new lesions, while con-

trolling IgG4-RD with PSL. Thus, it seems that there have

been no adverse effects from PSL.

Overall, this case indicates that malignancy may be a pre-

disposing condition to IgG4-RD, and may not be a charac-

teristic of paraneoplastic syndrome. It is imperative to assess

the disease activity and consider each treatment.
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