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CASE REPORT

Successful treatment with rituximab 
and plasmapheresis of renal involvement 
of eosinophilic granulomatosis with polyangiitis
Ryuichi Yoshii1,2*, Kengo Kajiwara1,2, Naomichi Uemura1,2, Koki Matsushita1,2, Tomohumi Nakamura1,2, 
Masao Tomita1,2 and Masashi Mukoyama1,2 

Abstract 

Background Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare disorder characterized by asthma, eosino-
philia, and systemic vasculitis. Renal involvement is not regarded as a prominent feature and the treatment is still 
under study.

Case presentation A 68-year-old woman was admitted to our hospital because of fever, renal dysfunction, eosino-
philia, and the presence of MPO-ANCA. Based on the renal pathological examination which showed extravascular 
eosinophilic-predominant inflammation and crescentic glomerulonephritis, EGPA was diagnosed. Considering the 
acute kidney injury, prominent eosinophilia, and strongly positive anti-MPO antibodies, pulse steroid therapy was 
administered, followed by intravenous rituximab. Plasmapheresis was also provided (9 sessions). The eosinophil count 
was normalized, and renal dysfunction was reversed. The patient no longer requires dialysis.

Conclusions Renal involvement of EGPA is rare, and consensus on its treatment is still lacking, because of a lack of 
large-scale randomized controlled trials. We treated our patient as a case with high severity. For patients with severe 
disease, the addition of cyclophosphamide to glucocorticoid therapy is commonly used. However, rituximab and 
plasmapheresis combined with systemic glucocorticoid therapy were found to be beneficial because the renal func-
tion and other clinical conditions were almost fully recovered. Thus, our treatment is highly effective against renal 
involvement of eosinophilic granulomatosis with polyangiitis.
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Background
Eosinophilic granulomatosis with polyangiitis (EGPA) is a 
rare and potentially fatal disease. The prevalence in Europe 
ranges from 10.7 to 14/million. In the USA, the preva-
lence is approximately 18/million. The highest prevalence 
reported is from Australia, at 22.3 cases/million [1]. This 

condition is defined by the presence of eosinophil-rich and 
necrotizing granulomatous inflammation. Neurological 
and respiratory involvement is a common feature, whereas 
renal involvement is extremely rare. The treatment is still 
under study. We successfully treated a patient admitted for 
renal impairment whose diagnosis was EGPA.

Case presentation
A 68-year-old Japanese woman was admitted to our med-
ical unit because of fever, nausea, and loss of appetite. 
She had occasionally suffered from mild asthma. A physi-
cal examination showed livedo reticularis, particularly 
of her lower limbs. Chest computed tomography (CT) 
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showed fatty liver. Laboratory tests revealed the presence 
of increased creatinine (4.33  mg/dL) and MPO-ANCA 
(241 U/mL) with eosinophilia (2.36 ×  103 μL, 24.9%).

On the 3rd day, kidney biopsy was performed. Renal 
pathological examination showed extravascular eosino-
philic-predominant inflammation and crescentic glomeru-
lonephritis. As a result, EGPA was diagnosed. Therefore, 
intravenous glucocorticoid (methylprednisolone 500  mg 
daily for three days) was used as the initial therapy, followed 
by oral glucocorticoid therapy (30 mg per day as an initial 
dose), with the prompt regression of blood eosinophilia. 
In addition, rituximab and plasma exchange (9 sessions) 
were started in conjunction with systemic glucocorticoid 
therapy. New blood work revealed decreased creatinine 
(2.19  mg/dL), with a surprising decrease in MPO-ANCA 
(4.1 U/mL). On the other hand, high levels of proteinuria 
(2.58 g/gCr) were noted on urinary analysis. She was dis-
charged after 53 days of hospitalization with persisting pro-
teinuria. As regards her follow-up, the corticosteroid dose 
was gradually tapered to a maintenance dose. Two months 
after discharge, and no longer requires dialysis.

Discussion
EGPA, also known as Churg–Strauss Syndrome, is a small 
vessel ANCA-associated vasculitis typically characterized 
by the triad of asthma, eosinophilia, and vasculitis. The 
vasculitis is often not apparent in the initial phases of the 
disease. Extrapulmonary manifestations can include con-
stitutional symptoms (50–90%), musculoskeletal (50%) or 
cutaneous disease (40–70%), and peripheral nervous system 
(> 50%), cardiac (30 to 50%), and gastrointestinal (30–50%) 

involvement. Many patients with EGPA do not have glomer-
ulonephritis [2]. The frequency of renal involvement var-
ies among studies. In the largest series of 383 patients with 
EGPA, renal involvement was noted in 83 patients (22 per-
cent) [3]. Of interest, only 25% of patients with EGPA who 
have no renal disease are ANCA-positive, whereas 75% with 
any renal disease, and 100% with documented necrotizing 
glomerulonephritis show ANCA-positivity [4]. Significant 
ANCA serum concentrations are found in approximately 
40% of patients with EGPA, and most of these patients are 
MPO-ANCA-positive [5]. Given the high severity in this 
case with rapidly progressive glomerulonephritis, rituximab 
and plasma exchange were started with systemic glucocor-
ticoid therapy. The response to rituximab was assessed in 
a retrospective study of 41 patients treated at four highly 
specialized vasculitis centers [6]. After the first infusion of 
rituximab, improvements in disease activity (remission and 
partial response) were achieved in 83 percent of patients 
at six months, and at 12  months, the improvement rate 
was nearly 90 percent. Rituximab may also have efficacy 
for active, severe disease as pointed out by 2021 American 
College of Rheumatology/Vasculitis Foundation Guideline. 
Plasma exchange has occasionally been used in conjunc-
tion with other therapies, but a meta-analysis involving 140 
patients with glomerulonephritis due to EGPA or micro-
scopic polyangiitis found that it added no benefit to treat-
ment with glucocorticoids [7]. It is generally reserved for 
patients with rapidly progressive glomerulonephritis and 
diffuse alveolar hemorrhage [8]. Our patient’s clinical condi-
tion markedly improved, especially renal involvement, after 
treatment with rituximab and plasma exchange.

Fig. 1 Clinical course on admission
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Mini review
Patients with the renal involvement of EGPA are 
defined as active severe EGPA by the ACR guide-
lines. They suggest either IV pulse glucocorticoids (IV 

methylprednisolone 500–1000  mg/day) or high-dose 
oral glucocorticoids (prednisone 1  mg/kg/day) be pre-
scribed as initial therapy. There are no data to support 
favoring either IV pulse or high-dose oral glucocorticoids 

Fig. 2 Time course of IgE and eosinophils
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over the other option in active, severe EGPA. Choosing 
an approach should be influenced by individual patient 
factors. In addition, immunosuppressive agents, includ-
ing cyclophosphamide [up to 2  mg/kg/day (oral) for 
3–6 months; or intermittent 15 mg/kg (IV) every 2 weeks 
for 3 doses, followed by 15 mg/kg (IV) every 3 weeks for 
at least 3 doses] or rituximab [375 mg/m2 (IV) weekly for 
4 doses or 1000 mg on days 1 and 15], are recommended 
in ACR guidelines. The comparative effectiveness of 
cyclophosphamide and rituximab for EGPA is unknown. 
For patients with SCr > 5.7 mg/dL (500 mmol/L) requir-
ing dialysis or with rapidly increasing SCr, we need to 
consider plasma exchange (seven treatments over a maxi-
mum of 14 days, 60 ml/kg volume replacement, albumin 
substitution). The Methylprednisolone Versus Plasma 
Exchange for Renal Vasculitis (MEPEX) trial showed 
improved kidney outcomes in patients with severe kid-
ney disease (SCr > 5.7 mg/dL [> 500 mmol/L]) who were 
treated with plasma exchange [9] (Figs. 1, 2).

After induction of remission, either rituximab (500 mg 
(IV) every 6  months or 1  g (IV) every 4  months) or 
azathioprine (up to 2  mg/kg/day) and low-dose gluco-
corticoids are recommended as maintenance therapy 
according to KDIGO guidelines (Table 1).

Conclusions
We started rituximab in combination with glucocorti-
coids as induction therapy because cyclophosphamide 
is associated with potentially severe side effects [10]. In 

our case, the patient denied the administration of cyclo-
phosphamide. We used plasma exchange because her 
creatinine was increasing rapidly. Case reports identify 
a benefit of plasma exchange for the treatment of corti-
costeroid-refractory EGPA with gastrointestinal mani-
festations [11], however, there are no data investigating 
the role of plasma exchange in the management of renal 
manifestations of EGPA because the renal disease is 
extremely rare in EGPA. While there are several reports 
on the combination of rituximab and PE to treat other 
type of ANCA-associated vasculitis such as GPA [12], the 
regimen for this concurrent use varies among institutes. 
This case study suggests that the use of rituximab and 
concurrent PE may represent a promising combination 
for renal involvement of EGPA. However, further stud-
ies are needed to confirm the efficacy and optimal dosing 
schedule for this combination therapy.
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Table 1 Summary of the patient’s blood and urine test results

TP 6.2 g/dL WBC 94.8 ×  102 /μL

Alb 2.8 g/dL Neu 61 %

BUN 42 mg/dL Lym 11 %

Cre 4.33 mg/dL Mono 2.6 %

AST 13 IU/L Eosin 24.9 %

ALT 11 IU/L Baso 0.5 %

LD 186 IU/L RBC 335 ×  104 /μL

CK 37 IU/L Hb 9.9 g/dL

TG 133 mg/dL PLT 28 ×  104 /μL

T-cho 226 mg/dL IgG 1270 mg/dL

LDL-C 145 mg/dL IgA 132 mg/dL

CRP 7.45 mg/dL IgM 44 mg/dL

Na 135 mEq/L IgE 969 IU/mL

K 3.9 mEq/L MPO-ANCA 241 U/mL

Cl 101 mEq/L PR3-ANCA  < 1.0 U/mL

pH 5.5

Urine protein 3+
Urine occult blood 3+
RBC 25 /HPF

U-TP/U-Cr 2.19 g/gCr



Page 5 of 5Yoshii et al. Renal Replacement Therapy             (2023) 9:9  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and accompanying data.

Competing interests
The authors declare that they have no competing interests.

Received: 30 June 2022   Accepted: 23 January 2023

References
 1. Mohammad AJ. An update on the epidemiology of ANCA-associated 

vasculitis. Rheumatology (Oxford). 2020;59(Suppl 3):iii42.
 2. Taormina G, et al. An uncommon presentation of eosinophilic granulo-

matosis with polyangiitis: a case report. J Med Case Rep. 2014;8:190.
 3. Comarmond C, Pagnoux C, Khellaf M, Cordier JF, Hamidou M, Viallard JF, 

Maurier F, Jouneau S, Bienvenu B, Puéchal X, Aumaître O. Eosinophilic 
granulomatosis with polyangiitis (Churg–Strauss): clinical characteristics 
and long-term followup of the 383 patients enrolled in the French Vascu-
litis Study Group cohort. Arthritis Rheum. 2013;65(1):270.

 4. Sinico RA, Di Toma L, Maggiore U, Tosoni C, Bottero P, Sabadini E, Giam-
marresi G, Tumiati B, Gregorini G, Pesci A, Monti S. Renal involvement in 
Churg–Strauss syndrome. Am J Kidney Dis. 2006;47:770–9.

 5. Sablé-Fourtassou R, Cohen P, Mahr A, Pagnoux C, Mouthon L, Jayne D, 
Blockmans D, Cordier JF, Delaval P, Puechal X, Lauque D. Antineutrophil 
cytoplasmic antibodies and the Churg-Strauss syndrome. Ann Intern 
Med. 2005;143:632–8.

 6. Mohammad AJ, Hot A, Arndt E, et al. Rituximab for the treatment of 
eosiniphilic granulomatosis with polyangiitis (Churg–Strauss). Ann 
Rheum Dis. 2016;75(2):396.

 7. Guillevin L, Cevallos R, Durand-Gasselin B, Lhote F, Jarrousse B, Callard P. 
Treatment of glomerulonephritis in microscopic polyangiitis and Churg-
Strauss syndrome. Indications of plasma exchanges, meta-analysis of 2 
randomized studies on 140 patients, 32 with glomerulonephritis. Ann Md 
Interne (Paris). 1997;148(3):198.

 8. Groh M, Pagnoux C, Baldini C, Bel E, Bottero P, Cottin V, Dalhoff K, 
Dunogué B, Gross W, Holle J, Humbert M. Eosinophilic granuloma-
tosis with polyangiitis (Churg–Strauss) (EGPA) Consensus Task Force 
recommendations for evaluation and management. Eur J Intern Med. 
2015;26(7):545 (Epub 2015 May 9).

 9. Jayne DR, Gaskin G, Rasmussen N, Abramowicz D, Ferrario F, Guillevin 
L, Mirapeix E, Savage CO, Sinico RA, Stegeman CA, Westman KW. 
Randomized trial of plasma exchange or high-dosage methylpredniso-
lone as adjunctive therapy for severe renal vasculitis. J Am Soc Nephrol. 
2007;18:2180–8.

 10. Curtis JR, Westfall AO, Allison J, et al. Population-based assessment of 
adverse events associated with long-term glucocorticoid use. Arthritis 
Rheum. 2006;55(3):420.

 11. Tsujimoto K, Yagita M, Taniguchi M, Fujita M. Successful use of plasma 
exchange in the treatment of corticosteroid-refractory eosinophilic 
granulomatosis with polyangiitis associated with gastrointestinal mani-
festations. Case Rep Immunol. 2016;2016:8341751.

 12. Song R, Chung SW, Lee YA. Concurrent treatment with rituximab and 
plasma exchange for severe refractory granulomatosis with polyangiitis: a 
case report. Medicine. 2019;98(51): e18139.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Successful treatment with rituximab and plasmapheresis of renal involvement of eosinophilic granulomatosis with polyangiitis
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Mini review
	Conclusions
	Acknowledgements
	References


