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Background: ANCA-associated vasculitis (AAV) is a group of autoimmune diseases characterized by necrotizing inflammation and
fibrinoid necrosis of small- and medium-sized blood vessels. Renal involvement is common in AAV; however, renal hemorrhage is
extremely rare, particularly in cases of eosinophilic granulomatosis with polyangiitis (EGPA). Spontaneous renal hemorrhage often
presents as acute abdomen.

Case Presentation: We report a 51-year-old male with a prior diagnosis of EGPA who presented to the emergency department with
acute left-sided abdominal pain and signs of hypovolemic shock. Imaging revealed a massive left perirenal hematoma without active
contrast extravasation, suggestive of renal rupture. Initial management focused on hemostasis and stabilization, but recurrent
contralateral renal hemorrhage occurred during hospitalization. Further immunological, histopathological, and bone marrow evalua-
tions confirmed EGPA complicated by renal involvement. The patient was treated with corticosteroids, cyclophosphamide, and
rituximab, but recurrent hemorrhage indicated rapid disease progression or insufficient therapeutic response. Due to financial
constraints, the patient was discharged prematurely, precluding long-term follow-up.

Discussion: This case highlights the complexity of diagnosing and managing A AV-associated renal hemorrhage, particularly in EGPA
patients. While the renal vascular changes observed, such as inflammation and potential necrosis, may be linked to the underlying
vasculitis in EGPA, causality should be interpreted with caution, as other factors like coagulopathy, concurrent infections, or iatrogenic
effects could contribute. Current literature suggests that ANCA-associated mechanisms, including NETs formation, play a role in
vascular damage, but direct causation in rare complications like renal hemorrhage remains uncertain and requires further investigation.
While EGPA treatment primarily involves immunosuppressive therapy targeting vasculitis and eosinophilia, spontaneous renal
hemorrhage requires an integrated approach, including conservative management, interventional embolization, or surgical exploration
in life-threatening cases. Reports of AAV-associated renal hemorrhage are rare, and large-scale studies are lacking, necessitating
further research to optimize treatment strategies.
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Introduction

Acute abdomen is a common critical condition encountered in emergency medicine, with non-traumatic causes account-
ing for approximately 5-10% of all emergency department (ED) visits based on recent multicenter studies and registries.'
For instance, a 2023 analysis of over 1 million ED presentations in the US reported non-traumatic acute abdominal pain
in 6.8% of cases, while a 2024 European cohort study documented rates up to 9.2% in high-volume centers.' These
updated figures reflect variations by region, patient demographics, and healthcare access, but consistently highlight its
prevalence in emergency settings. Renal hemorrhage can present as a distinct acute abdominal syndrome and is classified
based on its etiology into traumatic and spontaneous renal hemorrhage. Spontaneous renal hemorrhage (SPH), also
known as spontaneous renal hematoma, subcapsular renal hemorrhage, non-traumatic perirenal hematoma, or
Wunderlich syndrome (WS),” refers to an acute onset of non-traumatic subcapsular and perirenal hematomas. Its typical
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clinical manifestations include the triad of acute lower back pain, abdominal pain, and hypovolemic shock.> Common
underlying causes of SPH include rupture of renal angiomyolipomas, renal tumor rupture, hemorrhage from multiple
renal cysts, rupture of renal vascular lesions, or coagulation disorders leading to spontaneous renal bleeding.
Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is clinically classified into granulomatosis
with polyangiitis (GPA), microscopic polyangiitis (MPA), and eosinophilic granulomatosis with polyangiitis (EGPA).*
Lesions in EGPA are comprised of necrotizing vasculitis associated with ANCA and eosinophil-associated tissue
damage. A recent study demonstrated the importance of neutrophils in the development of vasculitis associated with
ANCA.> Another study visualized the behavior of eosinophils in EGPA.® The diagnostic criteria for EGPA, according to
the 2022 American College of Rheumatology/European Alliance of Associations for Rheumatology classification,
include a scoring system where a total score of >6 points strongly supports the diagnosis. Key items include: maximum

eosinophil count >1 x 10"

(+5 points), obstructive airway disease (+3 points), nasal polyps (+3 points), cytoplasmic
ANCA or anti-PR3 positivity (—3 points), extravascular eosinophilic-predominant inflammation (+2 points), mononeur-
itis multiplex or motor deficit not due to radiculopathy (+1 point), and hematuria (—1 point).” AAV is a rare autoimmune
disease, with reported prevalence rates ranging from 23 to 421 cases per million population in various studies,® and has
become a significant focus of international and domestic research in recent years. Its clinical features are diverse and can
include constitutional symptoms such as fever, fatigue, weight loss, malaise, night sweats, arthralgias, and myalgias;
pulmonary involvement with cough, hemoptysis, dyspnea, and infiltrates; renal manifestations including hematuria,
proteinuria, and rapidly progressive glomerulonephritis; ear, nose, and throat symptoms such as sinusitis, otitis media,
and nasal crusting; skin lesions like palpable purpura; neurological symptoms including peripheral neuropathy and
mononeuritis multiplex; and laboratory abnormalities such as anemia, thrombocytosis, elevated erythrocyte sedimenta-
tion rate (ESR), and C-reactive protein (CRP).” The exact etiology of AAV remains unclear, although it is believed to
involve a combination of genetic predisposition and environmental triggers, including infections, silica exposure, and
certain drugs.'® ANCA is an autoantibody found in the serum of patients with vasculitis and serves as a specific marker
for its diagnosis. AAV is characterized by necrotizing inflammation of small blood vessels with immune complex
deposition, often leading to systemic involvement. Due to the kidney’s rich vascularity, AAV frequently manifests as
segmental necrotizing glomerulonephritis in the early stages. Advanced disease or severe cases can present with
crescentic glomerulonephritis, fibrinoid necrosis of small renal arterioles, or leukocytoclastic vasculitis in the renal
medulla, resulting in diverse clinical manifestations.

This report describes the diagnosis and management of a case of vasculitis presenting with acute abdominal
syndrome. By reviewing the literature, we discuss the complications, pathogenesis, clinical manifestations, and emer-
gency management strategies for ANCA-associated vasculitis, with the aim of enhancing clinicians’ understanding of
acute abdomen and ANCA-associated vasculitis complicated by renal hemorrhage. This study was approved by the
Ethics Committee of General Hospital of the Western Theater Command (approval number: 2021ky105-1).

Case Presentation
A 51-year-old male patient presented to the emergency department on September 5, 2024, with a chief complaint of
severe left-sided abdominal pain accompanied by profuse sweating lasting for one hour. The symptoms began one hour
prior while the patient was using a massage device to gently tap on his lower back. He experienced sudden, severe pain in
the left upper abdomen, which worsened with movement and deep breathing. The pain was accompanied by left-sided
lower back discomfort, nausea, and profuse sweating. The patient denied any chest pain, diarrhea, vomiting, hemoptysis,
or hematuria. After a brief period of rest, the symptoms partially alleviated. The patient had no history of trauma,
poisoning, or hereditary diseases, and was brought to the emergency department by family members for further
evaluation.

Physical Examination: The patient was alert and coherent but displayed signs of distress, with profuse sweating and
a painful facial expression. Vital signs revealed a heart rate of 115-126 beats per minute, oxygen saturation of 98%,
blood pressure ranging from 106—112/67-75 mmHg, and a body temperature of 38.9°C. Physical examination showed
tenderness and rebound tenderness in the left upper and middle abdominal quadrants, along with localized muscle
guarding. There was no tenderness in the right or lower abdominal regions. Percussion tenderness was noted in the left
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flank. Multiple dark purple, non-blanching rashes were observed on both upper and lower extremities. Two days prior to
presentation, the patient had self-administered traditional Chinese medicine and Tibetan medicine, after which lower
extremity purpura appeared, leading to a suspicion of allergic purpura (Henoch-Schonlein purpura, HSP); he was already
receiving oral anti-allergic medication prescribed by an external hospital. Additionally, both ankles showed swelling and
tenderness without evidence of skin ulceration (Figure 1).

Past Medical History: The patient was diagnosed with EGPA in the nephrology department of our hospital
approximately one month prior, based on blood test results (including positive c-ANCA and anti-PR3 antibodies), skin
biopsy findings consistent with vasculitis and eosinophilic infiltration, and clinical features such as asthma history,
eosinophilia, and multi-organ involvement; abdominal ultrasound and CT at that time showed no abnormal renal changes,
though urinalysis indicated occult blood (+-), proteinuria (+-), negative leukocytes, and urinary microalbumin/creatinine
ratio of 70.13 mg/mmol. Renal and pulmonary biopsies were recommended but refused by the patient, who opted for
treatment and observation instead. During the induction remission phase, the patient received methylprednisolone
(glucocorticoid, GC) combined with cyclophosphamide (CTX) therapy. However, due to persistent and significant
joint pain that did not respond to symptomatic treatment, the regimen was switched to rituximab (RTX) combined
with glucocorticoid therapy. The patient reported no significant discomfort during this treatment. At the time of
presentation, the patient was undergoing maintenance therapy with methylprednisolone (GC) and methotrexate
(MTX). One month prior, during nephrology admission, abdominal CT showed left adrenal thickening with nodular
protrusions, but no obvious parenchymal renal lesions (renal CTA was not performed), and no baseline vascular changes
were documented.

Figure | Purpuric Rash and Swelling of the Lower Extremities in a Patient with Eosinophilic Granulomatosis with Polyangiitis (EGPA). Multiple dark purple, non-blanching
rashes are observed on the patient’s lower extremities, consistent with purpura, a characteristic manifestation of vasculitis. Additionally, swelling and tenderness are noted at
both ankles, without evidence of skin ulceration. These findings support the clinical suspicion of systemic involvement in EGPA, which can include cutaneous manifestations
such as purpura and eosinophilic infiltration in small vessels.
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Emergency management: The patient was placed under continuous electrocardiographic monitoring and administered
500 mL of lactated Ringer’s solution via intravenous infusion. Comprehensive emergency investigations were performed,
including complete blood count (CBC), biochemical panel, coagulation profile, infectious panel, blood typing, and
crossmatching. Additional imaging studies were conducted, including bedside ultrasound, chest and abdominal computed
tomography (CT), and electrocardiogram (ECQG). Preparations were made for potential surgical intervention.

Inspection result: The ECG showed sinus tachycardia. Bedside ultrasound revealed no abnormalities in the size or
morphology of both kidneys, but a hypoechoic area measuring 12.7x6.7 cm with irregular borders and no detectable
blood flow was observed around the left kidney, consistent with a hematoma. No significant intraperitoneal fluid was
found. Chest CT indicated scattered ground-glass opacities in the middle lobe of the right lung and the dorsal segment of
the left lower lobe. Abdominal CT revealed irregular morphology and heterogeneous density of the left kidney,
suggestive of renal rupture with the formation of a perirenal hematoma (Figure 2). Laboratory tests upon admission
showed elevated white blood cell count (16.63 x 10°/L) and absolute neutrophil count (14.34 x 10°/L), with an absolute
eosinophil count of 1.3 x 10°/L, a hemoglobin level of 101 g/L and platelet count of 407 x 10°/L. Inflammatory markers
were elevated, with high-sensitivity C-reactive protein (hs-CRP) at 96.4 mg/L and plasma D-dimer at 4.74 mg/L. Renal
function tests showed elevated urea (12.01 mmol/L) and creatinine (168 pmol/L), with a reduced estimated creatinine
clearance of 60.6 mL/min. Protein studies revealed low total protein (51.9 g/L) and albumin (28.7 g/L). Urinalysis was
positive for occult blood and proteinuria.

Figure 2 CT Image of Left Kidney Rupture with Perirenal Hematoma. A heterogeneous density shadow is observed surrounding the left kidney, accompanied by thickening
and swelling of the renal fascia. The perirenal fat space is blurred, with multiple linear and flake-like mixed density areas present. The red arrow indicates the large perirenal
hematoma formed due to the rupture and bleeding of the left kidney.
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Emergency treatment: The patient was placed on strict bed rest and nil per os (NPO). Tramadol (100 mg) was
administered intramuscularly for pain relief, and intravenous aminocaproic acid (2 g) was given to control bleeding.
Urological consultation was sought, and to prevent further hemorrhage and clinical deterioration, emergency digital
subtraction angiography (DSA) was recommended with possible embolization if necessary. However, the patient was
unable to tolerate the supine position and interventional procedure, and the family declined to proceed further. The
procedure was terminated, and the patient was managed conservatively. Continued monitoring was advised, and if the
patient experienced worsening hemorrhage, a decline in hemoglobin levels, or clinical deterioration, interventional or
surgical procedures were planned under sedation and analgesia. The patient was subsequently admitted to the intensive
care unit (ICU) for further treatment and investigation of the underlying cause.

Initial emergency diagnosis: The preliminary diagnosis upon emergency evaluation was as follows: left renal
hemorrhage, hypovolemic shock (compensatory phase), ANCA-associated vasculitis, and pulmonary infection.

Inpatient management: Following ICU admission, the patient’s vital signs were continuously monitored, and absolute
bed rest was enforced. Treatment included intravenous cefoperazone-sulbactam (2 g, three times daily) for infection
control, intravenous aminocaproic acid (1 g, twice daily) for hemostasis, and intermittent tramadol for pain relief. Further
diagnostic evaluations were conducted to clarify the underlying etiology.

Follow-Up diagnostic findings: Urinary microalbumin levels were significantly elevated at 98.30 mg/L. Urinary
microalbumin-to-creatinine ratios were also elevated, with 11.06 mg/L (UACR-I) and 76.79 mg/L (UACR-II).
Immunological testing revealed positive cytoplasmic anti-neutrophil cytoplasmic antibodies (c-ANCA) with a titer of
1:32 and strongly positive anti-proteinase 3 (PR3) antibodies (+++). Additional findings included elevated immunoglo-
bulin E (IgE) at 1350.00 IU/mL, complement C3 at 1.53 g/L, and procalcitonin at 0.214 ng/mL. Serum protein
electrophoresis showed decreased albumin (45.48%), increased ol-globulin (9.71%) and a2-globulin (15.91%), reduced
B1-globulin (5.05%), and a reduced albumin-to-globulin ratio (0.81). Rheumatoid factor was elevated at 181.6 TU/mL.
Plasma D-dimer was markedly elevated at 6.38 mg/L. Flow cytometry revealed negative T-lymphocyte subset abnorm-
alities. Serum free light chain analysis showed elevated k-free light chains (54.1 mg/L) and A-free light chains
(64.9 mg/L).

Pathological review: Bone marrow aspiration revealed nucleated cell volumes ranging from 41% to 60%, indicative
of active bone marrow proliferation, with no other significant abnormalities noted. Cytological analysis of bone marrow
showed hyperactive proliferation of nucleated cells, with granulocyte lineage accounting for 76% and erythroid lineage
accounting for 15.5%, yielding a granulocyte-to-erythroid ratio of 4.9. Eosinophils constituted 21% of cells, with
generally normal morphology. Erythroid lineage displayed active proliferation, predominantly at the mid-to-late erythro-
blast stage, with no significant abnormalities in cell morphology (Figure 3A). Skin biopsy review showed epidermal
detachment, irregular squamous epithelial hyperplasia with excessive keratinization, and dense infiltration of lympho-
cytes and occasional eosinophils around small dermal vessels and appendages (Figure 3B).

Final diagnosis: The patient was diagnosed with the following conditions: left renal hemorrhage, EGPA, ANCA-
associated nephritis, Henoch-Schonlein purpura, mild anemia, and pulmonary infection.

Specialized treatment plan: After nephrology consultation, a specialized treatment plan was initiated. The patient received
methylprednisolone (40 mg intravenous infusion once daily), along with vitamin D supplementation, gastric acid suppression,
and neurotrophic support. Meropenem (1 g intravenous infusion every 12 hours) was administered for infection control, and
trimethoprim-sulfamethoxazole was prescribed for Pneumocystis jirovecii pneumonia prophylaxis. Blood bacterial culture and
next-generation sequencing (NGS) of blood samples were recommended to further investigate the underlying cause. On
September 9, the patient developed persistent fever with temperatures fluctuating between 38.0-39.3°C. NGS results detected
cytomegalovirus (CMV) infection, and ganciclovir (0.25 g intravenous infusion once daily) was added for antiviral therapy. From
September 12 to September 14, the patient’s temperature normalized. Repeat blood tests showed a WBC count of 15.92 x 10°/L,
platelet count of 434 x 10°/L, neutrophil percentage of 91.6%, and high-sensitivity C-reactive protein (hs-CRP) reduced to
20.44 mg/L. Antibiotics were adjusted to moxifloxacin (0.4 g intravenous infusion once daily) and piperacillin-tazobactam (2.25
g intravenous infusion every 12 hours). Methylprednisolone was continued at 20 mg intravenous infusion three times daily, while
ganciclovir (0.25 g once daily) and oral trimethoprim-sulfamethoxazole (0.48 g once daily) were maintained. A repeat abdominal
ultrasound revealed partial absorption of the left perirenal hematoma (Figure 4A). The current treatment regimen was continued
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Figure 3 Histopathological Findings from Skin and Bone Marrow Biopsies. (A) Skin biopsy shows loss of the stratum lucidum, irregular hyperplasia of squamous epithelium,
and hyperkeratosis. In the dermis, small blood vessels and adnexal structures are infiltrated by lymphocytes and scattered eosinophils, indicating cutaneous involvement of
vasculitis. (B) Bone marrow biopsy reveals significantly increased nucleated cell proliferation with active granulopoiesis and a markedly elevated proportion of eosinophils,
consistent with eosinophilic hyperplasia often observed in eosinophilic granulomatosis with polyangiitis (EGPA).

Figure 4 CT and Intraoperative Findings of Renal Hemorrhage and Arterial Aneurysms. (A) Coronal CT image showing a heterogeneous density shadow (indicated by the
red arrow) around the right kidney consistent with recent bleeding and hematoma formation. The surrounding hematoma around the right kidney is fresh, while hemorrhage
near the left kidney shows absorption signs. (B) Intraoperative angiography revealing scattered small arterial aneurysms. The red arrow specifically indicates a small arterial
aneurysm in a branch of the renal artery. The image also shows that the active bleeding site was successfully controlled with coil embolization.
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Table | Serial Laboratory Results for Hb, WBC, and Cr Trends

Date Hemoglobin White Blood Cell Count Creatinine
(Hb, g/L) (WBC, x10°/L) (Cr, pmol/L)
August 2024 (Baseline, ~I month prior) 118 10.42 92
September 5, 2024 (Admission) 101 16.63 168
September 12—-14, 2024 (Post-treatment adjustment) 83 15.92 147
September 18, 2024 (Post-embolization, 8 hours) 57 29.98 182

with periodic follow-up of laboratory and imaging indicators. Serial laboratory results for key parameters (Hb, WBC, and Cr)
demonstrated progressive changes during hospitalization, reflecting anemia worsening with bleeding episodes, leukocytosis
consistent with inflammation/infection, and fluctuating renal function indicative of ongoing vasculitis/nephritis (Table 1).

On September 18, the patient experienced sudden, severe pain in the right flank. Repeat abdominal ultrasound
suggested possible right renal hemorrhage, and the patient exhibited signs of shock. Emergency transfusions of packed
red blood cells and cryoprecipitate were administered. DSA was performed, revealing scattered small arterial aneurysms
in both renal arteries. Although arterial aneurysms are extremely rare in EGPA, in this case, they may be attributable to
the underlying necrotizing vasculitis causing vessel wall weakening and aneurysmal dilatation, potentially exacerbated
by ongoing inflammation or incomplete disease control, as no alternative causes such as connective tissue disorders or
infections were identified in the workup. No active contrast extravasation was observed in the left renal region. Active
bleeding from a branch of the right renal artery was identified and treated with coil embolization (Figure 4B).

Eight hours post-procedure, the patient’s heart rate stabilized at 120 beats per minute, with normal blood pressure and
oxygen saturation. Follow-up laboratory tests showed a hemoglobin level of 57 g/L, WBC count of 29.98 x 10°/L, platelet
count of 479 x 10°/L, and neutrophil percentage of 92.6%. Additional transfusions of packed red blood cells were
administered. The patient’s condition was stabilized, and the previous treatment regimen was continued with close monitoring.

On September 20, due to financial constraints, the patient’s family opted to discontinue treatment, and the patient was
discharged from the hospital. Treatment algorithm flowchart see Figure 5.

Discussion

Background and Purpose

Rupture and hemorrhage of solid organs is a common critical condition encountered in the emergency department. In the
absence of a history of trauma, such conditions are often overlooked. Spontaneous renal hemorrhage, commonly
presenting as acute abdomen, is usually caused by ruptured angiomyolipomas, renal tumors, cysts, or aneurysms resulting
from vascular malformations. These conditions are often detected during routine physical examinations or emergency
imaging at the time of symptom onset. However, renal hemorrhage associated with ANCA-associated vasculitis is rare
and poses unique diagnostic challenges. The kidney structure may appear normal in the absence of bleeding, and even
during active hemorrhage, imaging studies may fail to identify specific lesions.

In this case, the patient presented with acute abdomen and was diagnosed with a massive perirenal hematoma. The
initial focus in emergency management was to stabilize the patient’s condition and control the bleeding. However,
identifying the underlying cause was critical to prevent further complications. Additional findings, including purpura on
the patient’s lower extremities and acute-onset hypoalbuminemia, raised suspicion of a systemic disease rather than an
isolated organ pathology. This prompted further investigations, including immunological assays, skin biopsy, and bone
marrow aspiration, which ultimately confirmed the diagnosis.

This case highlights the importance of considering systemic diseases as potential causes of acute and critical
conditions in the emergency setting. Emergency physicians must go beyond symptomatic management and actively
seek underlying etiologies to optimize treatment and prevent disease progression.
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1. Emergency Department
Presentation

« Severe left abdominal pain, sweating, fever
38.9°C

« Tachycardia, borderline BP

« Ultrasound & CT: Left renal hematoma and
rupture

« Labs: Elevated WBC, CRP, creatinine;
positive c-ANCA

« Supportive therapy: IV fluids, analgesics,
aminocaproic acid for bleeding

« Prepare for angiographic intervention,
declined — conservative management

l

2. ICU Admission & Monitoring

« Strict bed rest & NPO

« IV antibiotics (cefoperazone-sulbactam)

« Continued hemostasis (aminocaproic acid)

« Skin biopsy, bone marrow aspiration, NGS

for infection

« Labs: Urinalysis, immune markers, infection
screening

3. Specialized Treatment Adjustment

« IV methylprednisolone 40 mg daily
« Vit D, gastric protection, neuroprotective
support
« Antimicrobials:
— Meropenem
— Add ganciclovir after CMV detection
— Adjust to moxifloxacin + piperacillin-

tazobactam

« Pneumocystis jirovecii prophylaxis (TMP-

SMX)

* Monitor hematoma absorption and renal

function

—

4a. Acute Right Renal Hemorrhage 4b. Post-Intervention Management
« Sudden right flank pain & shock signs * HR stabilized at 120 bpm, BP normal
« Emergency blood & cryoprecipitate « Continuous transfusion support
transfusion » Maintain immunosuppression and anti-infective
« DSA: Bilateral renal arterial aneurysms, therapy
active bleeding branch identified « Intensive monitoring of labs and clinical status

« Coil embolization performed

l

5. Discharge and Follow-up

« Family opted to discontinue treatment
(financial reasons)

« Education on importance of close
nephrology & rheumatology follow-up

+ Advice to monitor renal function, immune
status, and infection risk

Figure 5 Treatment Algorithm Flowchart.

Pathogenesis of Renal Hemorrhage Induced by AAV

ANCA-AAV is a group of autoimmune diseases characterized by necrotizing inflammation and fibrinoid necrosis of
small- and medium-sized blood vessels. AAV can affect multiple organs and tissues throughout the body, with the
kidneys and lungs being the most commonly involved. Other potential targets include the gastrointestinal tract, brain,
eyes, ears, and skin. Renal involvement is a frequent manifestation of AAV, with kidney damage occurring in
approximately 90% of microscopic polyangiitis (MPA) cases, 80% of granulomatosis with polyangiitis (GPA) cases,
and 45% of eosinophilic granulomatosis with polyangiitis (EGPA) cases.'' Renal damage is often characterized by
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crescentic glomerulonephritis or sclerosing glomerulonephritis.'? The disease frequently involves renal microvasculature,
causing inflammation, necrosis, and granulomatous infiltration of the glomeruli and small renal arteries. Clinically, this
manifests as hematuria, edema, rapid elevation of serum creatinine, hypertension, proteinuria, and rapidly progressive
glomerulonephritis (RPGN)."”

In this case, the patient had a prior diagnosis of AAV, specifically the EGPA subtype, which is relatively rare. The
primary pathological features of EGPA include eosinophilic infiltration, granuloma formation, and necrotizing vasculitis
involving small- and medium-sized vessels. Despite ongoing maintenance therapy, the patient experienced renal
hemorrhage after mild external force—using a massage device on the lower back—which likely caused minor trauma
to the diseased renal tissue. The kidney, already extensively affected by vasculitis, with rich blood supply and fragile
tissue integrity, rapidly developed significant hemorrhage. This led to acute symptoms, including flank pain, abdominal
pain, peritoneal irritation, tachycardia, profuse sweating, and eventually hypovolemic shock.

Treatment

Management of Renal Hemorrhage

The causes of renal hemorrhage include iatrogenic injury, spontaneous renal rupture, and trauma-induced renal lacera-
tion. Spontaneous renal rupture may be caused by benign or malignant tumors, inflammation, calculi, cysts, vascular
diseases, or coagulation disorders. Tumors that grow rapidly and increase in size can compress renal tissue, causing
localized ischemia and rendering the tissue more fragile. Infections such as bacterial or tuberculosis-related infections
can also lead to degenerative necrosis and rupture of renal tissue. Additionally, minor trauma or physical activities such
as coughing, constipation, or running can cause vascular rupture in cases of vascular abnormalities. Renal hemorrhage
often results in perirenal, subcapsular, or retroperitoneal hematomas, which are typically confirmed in the emergency
setting using ultrasound, abdominal CT, or contrast-enhanced CT imaging.

The management of renal hemorrhage includes conservative medical therapy, surgical intervention, and interventional
embolization. Not all cases of renal hemorrhage require emergency surgical treatment. For patients suspected of having
ongoing bleeding with progressive hemoglobin decline, digital subtraction angiography (DSA) and interventional
embolization should be performed promptly. In cases where bleeding cannot be controlled, surgical exploration may
be necessary. For patients with stable hemoglobin levels and no evidence of ongoing hemorrhage, conservative treatment
with strict bed rest and close monitoring is appropriate. If the cause of the hemorrhage is unclear, nephrectomy should be
approached with caution.

For active bleeding, interventional embolization has become the preferred treatment due to its minimally invasive
nature, high accuracy, and low complication rate. The choice of embolization technique depends on the etiology of the
bleeding. For small-caliber bleeding vessels, gelatin sponge particles can be used for embolization, while larger vessels
may require microcoils. In complex cases involving rich vascularity, such as pseudoaneurysms, microcoils alone or in
combination with gelatin sponge particles are often utilized for embolization.'*

In this case, the patient was diagnosed with renal hemorrhage in the emergency department and was closely
monitored. As the patient did not initially exhibit active hematuria or hemodynamic instability, he was treated
conservatively with hemostatic agents. However, during the observation period, the patient showed signs of active
bleeding, prompting an urgent interventional procedure for embolization.

Treatment of AAV-Associated Renal Hemorrhage

Organ hemorrhage resulting from ANCA-AAV is a life-threatening manifestation of the disease. Hemorrhage can occur
in various organs, including the lungs, gastrointestinal tract, brain, skin, muscles, and soft tissues. Among these, alveolar
hemorrhage is the most common hemorrhagic complication, with an incidence of 25%—60%. Gastrointestinal hemor-
rhage occurs in 22-30% of cases, while cerebral hemorrhage is relatively rare, occurring in approximately 4% of cases,
primarily in patients with anti-MPO-ANCA positivity.'> Renal hemorrhage secondary to AAV is exceptionally rare, with
only a few reported cases.'®'” Due to the scarcity of such cases, there is limited clinical experience in its treatment,
which mainly focuses on addressing the underlying cause combined with supportive care.
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The clinical management of AAV with organ involvement or life-threatening manifestations follows established treatment
protocols. These typically consist of two components: initial immunosuppressive therapy (induction therapy) aimed at
achieving disease remission, and maintenance immunosuppressive therapy designed to prevent disease relapse.'®

For EGPA with renal hemorrhage as in this case, treatment targeted both vasculitis and eosinophilia to control disease
activity and prevent further bleeding. Systemic corticosteroids (GC) served as the cornerstone, with induction therapy
using high-dose methylprednisolone combined with cyclophosphamide (CTX) for severe manifestations, consistent with
guidelines for patients with poor prognostic factors (FFS > 1).'? Due to refractory joint pain, the regimen was switched to
rituximab (RTX), which depletes B cells and has shown efficacy in ANCA-positive EGPA with renal involvement.?
Anti-IL-5 therapies like mepolizumab were not used here but could be considered in future relapses to target eosinophilia
and reduce glucocorticoid dependence, as supported by clinical trials demonstrating remission and steroid-sparing
effects.?! Upon admission for hemorrhage, the patient met criteria for severe active disease and received corticosteroid
pulse therapy with CTX, leading to temporary stabilization before recurrent bleeding prompted embolization and
supportive care.

Analysis of Recurrent Hemorrhage During Treatment

The patient was undergoing maintenance therapy at the time of the initial renal hemorrhage, which was triggered by
minor external force applied to the kidney. This raises the possibility that the disease was not fully controlled, though
limited case data precludes definitive conclusions regarding suboptimal regimen or relapse. After the initial hemorrhage,
the patient was admitted and reinitiated on induction therapy, leading to gradual absorption of the hematoma in the
affected kidney and temporary stabilization of the disease. However, subsequent hemorrhage occurred in the contralateral
kidney, which may have been due to rapid disease progression or insufficient efficacy of the treatment. Additionally, the
possibility of the chosen treatment regimen being unsuitable for this patient, requiring adjustment of drug types and
dosages, cannot be excluded. Unfortunately, as the patient was discharged prematurely due to financial constraints, the
long-term treatment efficacy could not be evaluated, nor was it possible to modify the therapeutic approach to clarify
whether the recurrent bleeding was related to the choice of medication.

Currently, reports and research on ANCA-AAV complicated by renal hemorrhage are scarce, and EGPA-induced
renal hemorrhage is even more uncommon.'®** A single case has been reported in China, but without detailed
documentation. Although there are reports of other hemorrhagic complications of AAV, such as cerebral, pulmonary,
and gastrointestinal bleeding, large-scale studies are lacking.

This case provides valuable insight into the clinical recognition of vasculitis-associated renal hemorrhage. It
emphasizes the importance of adopting a systemic approach to diagnosing and managing such cases in emergency
settings. Emergency physicians should avoid oversimplifying the condition and instead focus on deeper exploration of
the underlying systemic disease. This can help ensure that treatment is not merely symptomatic but also addresses the
root cause, effectively preventing further deterioration and recurrence. To prevent such recurrences and monitor disease
progression in similar cases, a standardized follow-up protocol is recommended based on established vasculitis guide-
lines. This could include: (1) Clinical assessments every 1-3 months post-discharge to evaluate symptoms, vital signs,
and organ function; (2) Laboratory monitoring every 1-3 months, including complete blood count (with eosinophil
count), renal function tests (creatinine, eGFR, urinalysis for hematuria/proteinuria), inflammatory markers (ESR, CRP),
and ANCA titers to detect early relapse; (3) Imaging follow-up with abdominal ultrasound or CT every 3—6 months
initially, or sooner if symptoms recur, to assess hematoma resolution, renal morphology, and vascular integrity; (4)
Adjustment of immunosuppressive therapy based on disease activity scores (eg, BVAS) and consultation with rheuma-
tology/nephrology specialists; and (5) Patient education on avoiding trauma and recognizing warning signs of bleeding or
relapse.'®** Such a protocol aims to optimize long-term outcomes, reduce relapse risk, and facilitate early intervention in
AAV patients with renal involvement.

Conclusion
This case report describes a rare presentation of EGPA manifesting as acute abdomen due to spontaneous renal
hemorrhage, highlighting the diagnostic and therapeutic challenges in emergency settings. Despite initial conservative
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management and subsequent immunosuppressive therapy, the patient experienced recurrent bilateral renal bleeding,
underscoring the potential for rapid disease progression in AAV even under maintenance treatment. Key insights include
the importance of recognizing systemic vasculitis as an underlying cause of non-traumatic renal hemorrhage, the value of
prompt immunological and pathological investigations, and the efficacy of interventional embolization for controlling
active bleeding when conservative measures fail. Clinicians should adopt a comprehensive, multidisciplinary approach to
address both hemorrhagic complications and the root autoimmune pathology, potentially preventing further organ
damage and improving outcomes. However, a major limitation of this report is the absence of long-term follow-up
data due to the patient’s early discharge for financial reasons, which precludes assessment of treatment durability, disease
remission, or potential relapses. Further studies and case series are needed to better understand the pathogenesis, optimal
management strategies, and prognosis of EGPA-associated renal hemorrhage.
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