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INTRODUCTION

Abstract

IgG4-related diseases are adverse events that occur after receiving treatment with immune
checkpoint inhibitors (ICI). This study reports the first case of IgG4-related retroperito-
neal fibrosis after the administration of chemotherapy with nivolumab and ipilimumab
(NT therapy). An 80-year-old man developed lower abdominal pain eight months after NI
therapy was initiated. Although the primary lesion maintained its reduced size on com-
puted tomography, there was an increase in the soft tissue shadows intensity around the
abdominal aorta, bladder, and seminal vesicles, suggesting retroperitoneal fibrosis. Blood
tests showed elevated IgG4 levels. Computed tomography-guided biopsy of the retroperi-
toneum showed B cell-dominant lymphocyte infiltration consistent with IgG4-related ret-
roperitoneal fibrosis and characteristic CD8-positive lymphocyte infiltration, suggestive of
the involvement of cytotoxic T cells. Based on the clinical, imaging, and pathological find-
ings, the patient was diagnosed with IgG4-related retroperitoneal fibrosis due to ICL
Immunotherapy discontinuation alone did not result in improvement; therefore, steroid
therapy was initiated. In clinical practice, IgG4-related retroperitoneal fibrosis can occur
as an immune-related adverse event when administering anti-PD-1 and anti-CTLA-4
antibodies for cancer immunotherapy. Early steroid therapy could be effective in control-
ling this immune-related adverse event.
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Therefore, we report the first case of IgG4-related retroperi-
toneal fibrosis induced by NI, supported by imaging and

IgG4-related adverse events, such as retroperitoneal fibrosis,
occur after the patients receive treatment with immune
checkpoint inhibitors (ICD).1? Retroperitoneal fibrosis is eti-
ologically classified as idiopathic or secondary. Previous
studies reported secondary retroperitoneal fibrosis due to
the administration of the PD-1 antibody, nivolumab
monotherapy, in ICl-related cases; however, to our
knowledge, no pathological evidence exists for IgG4-related
disease, such as retroperitoneal fibrosis as an irAE.’

pathological findings.

CASE REPORT

An 80-year-old male developed hoarseness in October 2021
and visited the Otolaryngology Department on November
15, 2021. Chest computed tomography (CT) revealed a mass
in the left upper lobe, multiple nodules, mediastinal lymph
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node enlargement, and pleural thickening (Figure la-c). He
was diagnosed with lung adenocarcinoma based on lung
tumor biopsy following thoracoscopic surgery. Molecular biol-
ogy testing did not detect driver gene mutation/translocation
and the PD-L1 tumor proportion score (TPS) was <1%. The
tumor stage was cT4N3Mla (stage IV A). Immunotherapy
with nivolumab (360 mg/bodyweight) and ipilimumab
(1 mg/kg) was initiated on February 1, 2022 for advanced cell
lung cancer with PD-L1 level <1%. Eight months later, the
primary lesion size had reduced in size (Figure 1d).

The patient subsequently developed lower abdominal
pain in late October 2022. The CT scan revealed an
increased change in the soft tissue shadow around the
abdominal aorta, bladder, and seminal vesicles, suggesting
retroperitoneal fibrosis (Figure le, f). Positron emission
tomography (PET-CT) revealed fluorodeoxyglucose (FDG)

accumulation in the same area (Figure 1gh). Blood tests
revealed a decrease in the CEA levels (CEA, 173.5 to
3.5 ng/mL), but an increase in the IgG4 levels (IgG4, 132 to
250 mg/dL; normal range, 80-140 mg/dL). Antinuclear anti-
bodies were positive at a low titer of 1/40, whereas ACE and
antineutrophil cytoplasmic antibodies were negative (Table 1).
CT-guided biopsy of the thickened retroperitoneum performed
on December 6 showed infiltration of lymphocytes and
morphologically-abnormal cells, but storiform fibrosis and
obliterative phlebitis were unremarkable. Immunohistochemi-
cal analysis revealed approximately 145 IgG4-positive cells per
high-power field, accounting for approximately 71% of the
IgG-positive cells at the same site. The infiltrating lymphocytes
were mainly CD20- and CD79a-positive B cells, and both
CD4- and CD8-positive T cells were observed, with CD8 being
predominantly present, but no malignancy was observed

FIGURE 1

Imaging studies of the chest with the relevant timeline. (a—c) Chest contrast-enhanced computed tomography (CT) scan revealed a tumor

lesion that was fused between the left hilum and mediastinum (white arrow). The tumor enveloped the left pulmonary artery, and nodules were detected in
both lung fields (black arrow). (d) A chest contrast-enhanced CT scan taken eight months after the initiation of treatment showed a reduction in the tumor
size around the left pulmonary artery. (e: cross-section, f: coronal-section) A pelvic contrast-enhanced CT scan taken at the same time as that of (d) revealed
soft tissue shadows around the abdominal aorta that had increased in size (arrowheads). Soft tissue shadows around the bladder and seminal vesicles had also
increased in size. (g: cross-section, h: coronal-section) A positron-emission tomography (PET-CT) scan taken at the same time as that of (d) showed
accumulation around the abdominal aorta and bladder. (i: cross-section, j: coronal-section) One month after the initiation of steroid treatment, a CT scan

showed a reduction in the soft tissue shadow around the abdominal aorta.

TABLE 1 Results of blood tests before treatment administration.
Hematology Biochemistry
White blood cells 6800/uL. T-Bil 0.36 mg/dL CRP 1.5 mg/dL
Neutrophil 46.9% AST 15 IU/L IgG 1849 mg/dL
Lymphocyte 35.6% ALT 11 TU/L IgA 1113 mg/dL
Basophil 0.4% LDH 167 IU/L IgM 39 mg/dL
Eosinophil 10.6% TP 7.6 g/dL IgG4 250 mg/dL
Monocyte 6.5% Alb 3.2 g/dL ACE 15.8 IU/L
Red blood cells 405x10*/mL BUN 16 mg/dL PR3-ANCA <1.0 IU/mL
Hemoglobin 10.9 g/dL Cr 0.97 mg/dL MPO-ANCA <1.0 IU/mL
Hematocrit 33.7% Na 137 mEq/L ANA 40 x (Speckled)
Platelets 40x10*/mL K 4.1 mEq/L CH50 63.9 IU/mL
Cl 104 mEq/L C3 42 mg/dL
C4 40 mg/dL

Abbreviations: ACE, angiotensin-converting enzyme; ANA, antinuclear antibody; PR-3/MPO-ANCA, proteinase-3/ myeloperoxidase antineutrophil cytoplasmic antibody.
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(Figure 2). Accordingly, the patient was diagnosed with
IgG4-related retroperitoneal fibrosis. The patient was observed
after discontinuing immunotherapy. One month later, the
serum IgG4 level remained high (IgG4, 252 mg/dL), and
enlargement of the soft tissue shadow was observed on CT
scan; therefore, systemic steroid therapy was initiated
(prednisolone, 50 mg/day, 1 mg/kg/day). One month later,
imaging showed a reduction in size of the adipose tissue
around the abdominal aorta and bladder (Figure 1i).

Thereafter, the systemic steroid dose was gradually reduced
and no worsening of the malignant tumor or retroperitoneal
fibrosis was observed.

DISCUSSION

The pathological findings of idiopathic retroperitoneal fibrosis
are typically observed as hardened tissue mixed with

FIGURE 2 Pathological
findings of retroperitoneal tissue

(a, b: hematoxylin and eosin
staining). Microscopic examination
revealed lymphocytic infiltration
with layered fibrosis (a: 40, b:
400x) (c: immunohistochemistry
[IHC] for IgG). IHC staining
demonstrated the presence of IgG-
positive plasma cells (x100) (d: IHC
for IgG4). THC staining revealed the
presence of numerous IgG4-positive
plasma cells. The number of
IgG4-positive cells corresponded to
approximately 70% of the total
number of IgG-positive cells in the
same area (100x) (e: IHC for CD3,
f: IHC for CD20).
Immunohistochemistry
demonstrated that lymphocytes were
positive for both CD3 (e: x100) and
CD20 (f: x100), suggesting an
association with both T and B cell
lymphocytes (g: IHC for CD4, h:
THC for CD8). T cell lymphocytes
infiltrating the lesion were positive
for both CD4 and CD8 with a
predominance of CD8.
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mononuclear cells, with an increase in fibroblasts and colla-
gen fibers accompanying a vigorous chronic inflammation
with numerous lymphocytes, plasma cells, and macrophages.*
Typically, CD20-positive B cells outnumber CD4-positive T
cells.* In this report, immunohistochemically, scattered clus-
ters of CD20- and CD79a-positive cells were observed, and B
cells were predominantly recognized, which is consistent with
the known pathological findings of IgG4-related retroperito-
neal fibrosis. However, a characteristic finding of
IgG4-related retroperitoneal fibrosis was the infiltration of
CD8-positive T lymphocytes into the tissue, which was more
prominent than that of CD4-positive cells. The mechanism of
irAE development comprises the involvement of activated B
cells in the production of autoantibodies due to T cells activa-
tion and the increase in inflammatory cytokines.” Moreover,
it is assumed that PD-1/PD-L1 pathway inhibition, by pro-
moting the growth and differentiation of B cells, and class
switching to IgG4, by promoting T follicular helper cells,
induces the disease. However, the pathological tissue implies
the involvement of a significant number of cytotoxic T cells
in the pathogenesis, which is atypical for IgG4-related dis-
eases and might indicate the specific pathology of ICI-
induced 1gG4-related retroperitoneal fibrosis.

Treatment for irAEs typically involves discontinuing ICIs
for patients with grade 2 followed by steroid treatment if no
improvement is observed. For patients with grade 3 or higher,
ICI discontinuation followed by steroid treatment is pursued.®
In our case, observation was initially attempted through ICI
discontinuation, but due to the worsening of retroperitoneal
fibrosis, steroid treatment was initiated. It is hypothesized that
steroid therapy not only suppressed the function and activity
of T cells, which is central to the immunological mechanism
of irAE, but also reduced the levels of B cells and immuno-
globulins, which could have had an effect on controlling the
ICI-induced IgG4-related retroperitoneal fibrosis.

In the clinical setting, retroperitoneal fibrosis due to
IgG4-related diseases can occur when administering anti-
PD-1 and anti-CTLA-4 antibodies for cancer immunother-
apy. Early steroid treatment is important for controlling
irAEs and IgG4-related retroperitoneal fibrosis by ICls.
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