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Background: Antineutrophil cytoplasmic antibody-associated vasculitis (AAV) and immunoglobulin G4-related disease (IgG4-RD)
are both systemic autoimmune disorders that can involve multiple organs; however, they exhibit distinct differences in pathogenesis,
clinical manifestations, and histopathological features. Emerging evidence suggests that, in rare instances, AAV and 1gG4-RD may
coexist in the same patient, constituting an immunological overlap syndrome.

Case Presentation: We reported the case of a 67-year-old woman who presented with proteinuria, hematuria, and impaired renal
function. After comprehensive laboratory investigations, imaging studies, and renal biopsy, the patient fulfilled the diagnostic criteria
for both AAV and IgG4-RD. Renal biopsy revealed necrotizing crescentic glomerulonephritis with marked IgG4-positive plasma cell
infiltration and mesangial immunoglobulin A (IgA) deposition. The patient was treated with systemic glucocorticoids combined with
cyclophosphamide, leading to significant improvement in renal function.

Conclusion: The coexistence of AAV and IgG4-RD with concurrent IgA deposition is exceedingly uncommon in clinical practice.
This case highlights the complexity of immune-mediated overlap syndromes and underscores the importance of careful pathological
assessment, which may inform diagnostic evaluation and treatment strategies.

Keywords: antineutrophil cytoplasmic antibody-associated vasculitis, immunoglobulin G4-related disease, immunoglobulin
A deposition, overlap syndrome

Introduction

Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) represents a group of systemic autoimmune
disorders characterized primarily by small-vessel wall inflammation and fibrinoid necrosis.! AAV frequently affects
multiple organ systems, particularly the lungs and kidneys, and renal involvement often manifests as rapidly progressive
glomerulonephritis.” In contrast, Immunoglobulin G4-related disease (IgG4-RD) is a chronic immune-mediated fibroin-
flammatory condition defined by dense lymphoplasmacytic infiltration, storiform fibrosis, and obliterative phlebitis.® The
principal diagnostic features of IgG4-RD include elevated serum IgG4 concentrations and a marked increase in IgG4-
positive plasma cells within affected tissue.*

AAV and IgG4-RD exhibit distinct pathogenic mechanisms and histopathological characteristics, with AAV generally
classified as pauci-immune vasculitis and IgG4-RD characterized by prominent lymphoplasmacytic infiltration.” Notably,
AAV is listed among the exclusion criteria in both the 2019 ACR/EULAR classification criteria® and the 2020 revised
comprehensive diagnostic criteria for IgG4-RD,” underscoring the diagnostic complexity of this overlap syndrome.
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Recent evidence from case reports and reviews suggests that AAV and IgG4-RD may coexist.®® Such cases constitute
a rare immunological overlap syndrome that poses significant diagnostic and therapeutic challenges. In addition,
a previous case has described AAV associated with IgG4-positive interstitial infiltration and IgA nephropathy.'’
Furthermore, the presence of mesangial immunoglobulin A (IgA) deposition in the setting of AAV overlapping with
IgG4-RD is exceedingly uncommon and further complicates pathological interpretation. Whether this finding reflects
coincidental immune complex deposition or broader immune dysregulation remains uncertain.

In this report, we describe a case of AAV overlapping with IgG4-RD accompanied by mesangial IgA deposition. By
analyzing the clinical course and comprehensive pathological findings, we aim to improve recognition of this complex
overlap and provide insights into its diagnostic and therapeutic considerations.

Case Presentation

A 67-year-old woman with a prior history of tuberculosis was admitted on December 26, 2024, with a 6-month history of
proteinuria that had progressed over the preceding two weeks, accompanied by worsening edema and gross hematuria.
Proteinuria was first detected during a routine examination approximately six months prior to admission, at which time
the serum creatinine was 92 pmol/L, and no further evaluation was performed. Two weeks before admission, she
developed bilateral pitting edema of the lower extremities, along with gross hematuria, nocturia, and mild exertional
dyspnea. There were no constitutional symptoms or features suggestive of systemic infection, rash, or arthralgia. No
history of bronchial asthma, allergic rhinitis, or other allergic diseases was identified, although a history of amoxicillin
allergy was reported.

Laboratory testing revealed anemia (hemoglobin 81 g/L), mildly elevated total IgG (17.1 g/L), and a positive
antinuclear antibody (ANA; titer 1:320, speckled pattern). Thyroid function tests and thyroid ultrasonography revealed
no evidence of Hashimoto’s thyroiditis or other thyroid diseases. Serological testing for hepatitis B virus, hepatitis
C virus, HIV, and syphilis was negative. Urinalysis demonstrated marked hematuria (2318 red blood cells/uL) with
dysmorphic erythrocytes on microscopy, and 24-hour urinary protein excretion was 3.86 g. However, the serum albumin
level was within the normal range (39.2 g/L) at presentation. Immunological testing showed markedly elevated
myeloperoxidase (MPO)-ANCA (>200 RU/mL), while proteinase 3—ANCA and anti-glomerular basement membrane
antibodies were negative. Indirect immunofiuorescence detected perinuclear ANCA (p-ANCA) at a titer of 1:40. Anti-
double-stranded DNA antibodies were negative. Imaging studies did not demonstrate definite extrarenal organ involve-
ment. In view of the high-titer MPO-ANCA and progressive renal impairment, AAV was initially suspected, and the
patient was admitted for further evaluation.

After admission, the patient exhibited persistent hematuria and proteinuria, along with progressive renal dysfunction.
The erythrocyte sedimentation rate was elevated at 68 mm/h, and serum IgG4 was notably increased at 3961 mg/L.
Ultrasonography revealed enlarged lymph nodes in the bilateral inguinal and axillary regions. No constitutional
symptoms suggestive of lymphoma, including fever, night sweats, or weight loss, were present. Abdominal ultrasono-
graphy showed no abnormalities of the pancreas, liver, or spleen, and no biliary dilatation. Chest CT revealed no
evidence of malignancy. The patient had no prior history of hypertension; elevated blood pressure detected during
hospitalization was consistent with stage 2 hypertension and was managed with antihypertensive therapy. Given the
combination of progressive renal dysfunction, high-titer MPO-ANCA, markedly elevated serum IgG4, and unexplained
lymphadenopathy, the possibility of AAV overlapping with I[gG4-RD was considered, and oral prednisone was initiated at
a dose of 40 mg/day on day 6 after admission.

Percutaneous renal biopsy was performed for diagnostic clarification. Light microscopy demonstrated extensive
crescent formation, comprising cellular, fibrocellular, and fibrous crescents, along with segmental glomerulosclerosis
(Figure 1A—C). Notably, significant interstitial and periglomerular fibrosis was observed (Figure 1D). Mild to moderate
mesangial proliferation and arteriolar wall thickening were observed. The renal interstitium exhibited edema with focal
infiltration of lymphocytes and scattered plasma cells, accompanied by fibrosis. Tubular epithelial cells showed
cytoplasmic vacuolar and granular degeneration, loss of the brush border, and focal tubular atrophy.
Immunofluorescence revealed no significant subepithelial or subendothelial deposits, with only sparse mesangial
deposition (Figure 2), which is consistent with AAV-associated pauci-immune vasculitis. Granular IgA deposition was
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Figure | Histopathological findings by light microscopy. (A) HE staining, X400; (B) PAS staining, x400; (C) PASM staining, x400; (D) Masson’s trichrome staining, x400.
Abbreviations: HE, hematoxylin and eosin; PAS, periodic acid-Schiff; PASM, Periodic acid-silver methenamine.
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Figure 2 Immunofluorescence staining. (A) IgG; (B) IgA; (C) Lambda; (D) C3.
Abbreviations: IgA, immunoglobin A; IgG, immunoglobin G; C3, complement component 3.
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Figure 3 Immunohistochemical staining. (A and B) CD38 staining, X100 and x400, respectively; (C) IgG staining, X100; (D) IgG4 staining, X400.
Abbreviations: IgG, immunoglobin G; IgG4, immunoglobin G4.

Figure 4 Ultrastructural findings by electron microscopy. (A) Extensive podocyte foot process effacement; (B) Thickening of the glomerular basement membrane; (C)
Marked thickening of the glomerular capillary loop basement membrane accompanied by podocyte foot process efficement.

detected in the mesangial areas. Immunohistochemistry demonstrated more than 10 IgG4-positive plasma cells per high-
power field, with an IgG4/IgG ratio >40% (Figure 3), fulfilling the pathological criteria for IgG4-RD and the 2020
revised comprehensive diagnostic criteria for IgG4-related kidney disease. Electron microscopy further confirmed the
absence of significant subepithelial or subendothelial electron-dense deposits, although minor deposits were noted in the
mesangial area (Figure 4). Based on the markedly elevated MPO-ANCA, significantly increased serum IgG4, and renal
histopathological findings, a final diagnosis of AAV overlapping with IgG4-RD, accompanied by mesangial IgA
deposition, was established.

The patient was initially treated with oral glucocorticoids in combination with intravenous cyclophosphamide for induction
therapy, along with trimethoprim-sulfamethoxazole for infection prophylaxis. After a one-month hospital stay, she was discharged
and continued on oral cyclophosphamide with regular outpatient follow-up. During follow-up, gradual improvements in
proteinuria, hematuria, and renal function were observed, accompanied by a significant decrease in serum IgG4 levels
(Figure 5). Cyclophosphamide administration was intermittently withheld due to recurrent infections and was ultimately
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Figure 5 Laboratory test results. (A) Longitudinal changes in Serum IgG4 levels (mg/L) and serum IgA levels (mg/dL) over time. Horizontal bars indicate prednisone and
CTX therapy; cumulative CTX doses are shown. (B) Longitudinal changes in renal function and urinary parameters: Scr (umol/L), urinary RBC (uL), and 24-hour UTP (g/
24h). Horizontal bar shows prednisone duration; arrow indicates a clinical infection.

Abbreviations: CTX, cyclophosphamide; I1gG4, immunoglobin G4; RBC, red blood cells; Scr, serum creatinine; UTP, urinary protein.
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discontinued after a cumulative dose of 6 g over a 10-month post-discharge period. Thereafter, prednisone was gradually tapered
by 5 mg every 2 weeks from the initial dose of 40 mg/day to a maintenance dose of 5 mg/day (Figure 6). Notably, MPO-ANCA
titers remained persistently elevated (>200 RU/mL) throughout the treatment course.
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Figure 6 Timeline of clinical events, diagnostic milestones, and treatments. Clinical features, laboratory results, corresponding therapies, and outcomes are presented chronologically.
Abbreviations: AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; IgG4, immunoglobin G4; I1gG4-RD, IgG4-related disease; MPO, myeloper-

oxidase; CTX, cyclophosphamide.
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Discussion

The patient in this case exhibited high-titer MPO-ANCA, and renal biopsy revealed crescentic glomerulonephritis with
minimal immune complex deposition, consistent with typical renal involvement in AAV according to the 2022 American
College of Rheumatology/European League Against Rheumatism classification criteria.!' Concurrently, markedly ele-
vated serum IgG4 levels, lymphadenopathy, and renal histology showing more than 10 IgG4+ plasma cells per high-
power field with an 1gG4/IgG ratio >40% fulfilled the pathological criteria for IgG4-RD.® Thus, this case represents an
overlap syndrome of AAV and IgG4-RD. Although serum IgG4 elevation may occur in AAV, the present case fulfilled the
2020 revised comprehensive diagnostic criteria for IgG4-related kidney disease,” supporting the diagnosis of AAV
overlapping with IgG4-RD rather than isolated AAV with secondary IgG4 elevation. Early renal biopsy enabled precise
pathological classification and guided glucocorticoid plus cyclophosphamide therapy, resulting in improved renal
function and underscoring the importance of timely histopathological diagnosis.

AAV and IgG4-RD are both immune-mediated disorders but differ mechanistically: AAV is driven by ANCA-
mediated neutrophil activation leading to necrotizing small-vessel inflammation, whereas 1gG4-RD is characterized by
Th2- and Tfh-mediated plasma cell infiltration and tissue fibrosis.'* Despite distinct mechanisms, accumulating evidence
suggests that AAV and IgG4-RD can coexist,®'*"'*
multicenter retrospective study including patients who met both AAV and IgG4-RD criteria found that several patients

representing a rare immunological overlap syndrome. A European

exhibited atypical features during the AAV course, such as prominent plasma cell infiltration or multi-organ enlargement,
suggesting a concurrent IgG4-RD component.” The study further emphasized the efficacy of rituximab in treating this
overlap syndrome, particularly in relapsing cases. Clinicians should therefore consider coexistent IgG4-RD in AAV
patients presenting with unexplained organ enlargement or markedly elevated IgG4.

Another notable pathological feature in this case was mesangial IgA granular deposition. IgA nephropathy (IgAN) is
a disease caused by abnormal deposition of immunoglobulin A and represents the most common primary glomerulone-
phritis worldwide.'> While AAV is typically pauci-immune, prior studies have reported occasional IgA deposition.'®!”
The coexistence of AAV and IgAN is a rare condition with low incidence, which is easily misdiagnosed or overlooked.
A retrospective study of 2390 biopsy-proven IgAN patients identified 35 cases with concurrent AAV,'® indicating that
although rare, the two diseases can coexist.

In IgAN patients, ANCA positivity has been associated with fewer extrarenal manifestations compared with typical
AAV patients, while potentially correlating with worse renal outcomes.'® In patients with concurrent AAV and IgG4-RD,
treatment with glucocorticoids combined with immunosuppressive agents has been shown to achieve favorable ther-
apeutic responses.*’

IgA deposition in AAV does not necessarily indicate concurrent IgAN; the key factor is whether the deposits are
pathogenic.”' In MPO-AAV patients with IgA deposition, low-intensity deposits (<1+) do not significantly affect renal
survival, suggesting that these deposits are often non-pathogenic.”® In the present case, IgA deposition was mild,
mesangial, and granular, consistent with a non-pathogenic pattern. The coexistence of IgG4-RD and IgAN is rare,

with only a few reports,>?*

and IgA deposition has occasionally been observed in patients with Henoch—Schénlein
purpura nephritis combined with IgG4-RD.*> Therefore, in IgG4-RD patients, evaluation of IgA deposits should be
interpreted in the context of their intensity, distribution, and clinical presentation, with follow-up or repeat biopsy if
warranted.

Therapeutically, both AAV and IgG4-RD are primarily treated with glucocorticoids, combined with cyclophospha-
mide or rituximab for intensified immunosuppression. In the present case, renal function improved following treatment
with a glucocorticoid-cyclophosphamide regimen, suggesting that this therapeutic strategy is also effective in overlap
diseases. Notably, the patient’s MPO-ANCA titer remained persistently high, indicating a potential dissociation between
serum ANCA levels and clinical remission, as previously reported in AAV.>® Therefore, patients with this overlap
syndrome require long-term follow-up with dynamic monitoring of renal function, ANCA titers, [gG4 levels, and

imaging findings to assess disease activity and relapse risk.
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Conclusion

This case describes an overlap of AAV and IgG4-RD with mild mesangial IgA deposition. Early renal biopsy revealed
necrotizing crescentic glomerulonephritis and IgG4-positive plasma cell infiltration, enabling accurate diagnosis and
guiding therapy. Glucocorticoid combined with cyclophosphamide induced marked renal function improvement, support-
ing the effectiveness of standard AAV regimens in overlap syndromes. Persistent high MPO-ANCA titers despite clinical
remission highlight potential discordance between serology and disease activity, emphasizing the importance of long-
itudinal monitoring. Clinicians should consider concurrent IgG4-RD in AAV patients with elevated IgG4 or plasma cell
infiltration, and evaluate the pathogenic significance of coexisting IgA deposits based on intensity and clinical context.
Careful pathological assessment and long-term follow-up are crucial in managing such complex overlap cases.
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