
	 Eosinophilic granulomatous polyangiitis (EGPA) is a rare sys-
temic vasculitis characterized by asthma, sinus disease and varied 
extra-respiratory tract vasculitic manifestations (Table 1) [1]. It is 
likely a variant of two other anti-neutrophil cytoplasmic antibody 
(ANCA-associated-vasculitides or AAV): granulomatous polyangiitis 
(GPA) and microscopic polyangiitis (MPA). This is due to the finding 
of ANCA positivity in some patients and overlap symptom manifes-
tations of small vessel vasculitis such as neuropathy, glomerulone-
phritis and palpable purpura. While it has been proposed that ANCAs 
are pathogenic, a significant minority of patients with granulomatous 
polyangiitis (GPA), microscopic polyangiitis (MPA) and ~ 50-60% 
of EGPA patients do not express ANCAs in the circulation [2,3]. The 
absence of ANCA in ~50% of patients with EGPA has fostered spec-
ulation that there is a primarily asthmatic form termed “hypereosino-
philia with (any) systemic (non-vasculitic) manifestations” (HASM) 
in comparison to a second form with overt polyangiitis. Problematic 
to this proposal is the observation that ANCA negative patients with 
EGPA are also found to have vasculitic manifestations. An alternative 
explanation suggests that the overt vasculitic manifestations represent 
more advanced disease [4,5].

	 EGPA is classically considered a T helper-2 (Th-2) mediated dis-
ease based on analysis of peripheral blood, bronchial alveolar lavage 
fluid and tissue samples from affected patients [6,7]. Besides Th-2, 
Th-1 and Th-17 differentiation pathways are also thought to be op-
erative in EGPA. Isolated T cells in each of these pathways express 
different cytokine profiles (Figure 1). B cell activation may also play a 
role based in part on elevations in circulating IgE in affected patients.  
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Finally, the observation of increased levels of interleukin 25 (IL25) 
in the circulation suggests eosinophils themselves may augment TH2 
polarity [8].

	 Based on overlap between the other 2 forms of AAV treatment 
has centered on the use of systemic steroids and alkylating agents for 
patients with severe disease. A five factor score to gauge severity has 
been proposed to support the addition of cyclophosphamide to sys-
temic steroids [9]. Current consensus and clinical experience support 
the effectiveness of cyclophosphamide for this condition. In addition, 
the well-recognized complications from the use long-term high dose 
steroid therapy requires the addition non-alkylating immunosuppres-
sants and/or rituximab to minimize steroid side effects. Thus, immu-
nosuppressive agents (methotrexate or azathioprine) are commonly 
added either to maintain remission or as steroid sparing agents [10]. 
The level of evidence in support of the use of these agents is 1B based 
on up to Date’s analysis [11]. Clinical experience has supported this 
view. Unfortunately, it is difficult to organize and finance investiga-
tion of treatment outcome for a rare disease such as EGPA when there 
is an absence of industry support. Nevertheless, support for this treat-
ment protocol is supported by marked improvement in outcome as 
EGPA was universally fatal prior to the use of glucocorticoids [1,6]. 

	 The discovery of increased levels of IL5 in the airways of patients 
with EGPA and its effectiveness in eosinophilic asthma prompted an 
investigator initiated study demonstrating modest benefit with the use 
of mepolizumab (an IL5 inhibitor) in patients with moderate EGPA. 
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Figure 1: Simplified scheme of pathophysiological events in eosinophilic 
granulomatosis with polyangiitis (EGPA) (Churg-Strauss). Hitherto un-
identified allergens elict an adaptive immune response in EGPA patients. T 
cells secrete Th1- (IFN-), Th17- (IL-17) and Th2- (IL-4, IL-3, IL-5) associ-
ated cytokines and activate eosinophils. The strong Th2 immune response 
precipitates a B-cell response resulting in IgG4, IgE and antineutrophil 
cytoplasmic antibodies (ANCA) production. Increased expression an se-
cretion of eotaxin-3 guides eosinphils to the endithelium and tissues. Eo-
sinophils in turn maintain a vicious circle of T-cell activation by secreting 
IL-25. Local degranulation of activated eosinphils finally causes damage, 
necrosis and fibrosis to tissues an vessels. APC, antigen-presenting cell; 
TCR. T-cell receptor; ANCA, anti-neutrophil cytoplasmic antibody; EDN,  
eosinophil-derived neurotosin; MBP, major basic protein; ECP, eosinophil-
ic cationic protein [6].
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This proof of concept study in patients with remitting/refractory dis-
ease on varying doses of prednisone<50 mg daily and 48% (place-
bo) or 60% (active arm) were concomitantly treated with immuno-
suppressants not including cyclophosphamide or rituximab. ANCA  

positivity in both groups was low (19%). Based on this and one other 
report mepolizumab was approved by the U.S. Food and Drug Ad-
ministration for use in EGPA [12,13].

Characteristic All (n=383) ANCA status unknown (n=35)
ANCA-positive 
patients (n=108)

ANCA-negative 
patients (n=240)

Pⱡ

Sex, no. male/female 199/184 14/21 60/48 125/115 0.55

Age at diagnosis, mean ± SD years 50.3 ±  15.7 47.5 ± 15.7 52.5 ±  15.3 49.6 ±  15.8 0.15

Diagnosis in 1996 or before, no. (%) 128 (33.4) 33 (94.3 27 (25.0) 68 (28.3) 0.52

History of allergy, no. (%) 104 (27.2) 9 (25.7) 31 (28.7) 64 (26.7) 0.69

Asthama, no. (%) 349 (91.1) 31 (88.6) 100 (92.6) 218 (90.8) 0.59

Duration of asthama at EGPA diagnosis, mean ±  SD years 9.3 ±  10.8 7.6 ±  14.2 10.0 ±  11.7 9.4 ±  9.7 0.77

Symptoms and manifestaions, no. (%)      

Weight loss 189 (49.3) 25 (71.4) 62 (57.4) 102 (42.5) 0.01

Mean ± SD kg lost 7.8 ± 4.7 10.6 ± 7.0 7.8 ±  4.4 7.3 ±  4.1 0.44

Fever 149 (38.9) 22 (62.9) 44 (40.7) 83 (34.6) 0.27

Myalgias 149 (38.9) 14 (40.0) 44 (40.7) 91 (37.9) 0.62

Arthralgias 114 (29.8) 13 (37.1) 37 (34.3) 64 (26.7) 0.15

ENT manifestaions 184 (48.0) 14 (40.0) 64 (59.3) 106 (44.2) <0.01

Rhinitis 65 (17.0) 4 (11.4) 27 (25.0) 34 (14.2) 0.01

Sinusitis/polyposis 160 (41.8) 13 (37.1) 56 (51.9) 91 (37.9) 0.02

Lung manifestaions 350 (91.4) 31 (88.6) 100 (92.6) 219 (91.3) 0.68

Chest paine 28 (7.3) 0 6 (5.6) 22 (9.2) 0.25

Lung nodule(s) 20 (5.2) 1 (2.9) 9 (8.3) 10 (4.2) 0.11

Lung infiltartates 148 (38.6) 10 (28.6) 44 (40.7) 94 (39.2) 0.78

Pleural effusion 34 (8.9) 1 (2.9) 5 (4.6) 28 (11.7) 0.04

Alveolar hemorrhage 16 (4.2) 1 (2.9) 8 (7.4) 7 (2.9) 0.06

Cutaneous manifestations 152 (39.7) 16 (45.7) 49 (45.4) 87 (36.3) 0.11

Purpura 86 (22.5) 8 (22.9) 31 (28.7) 47 (19.6) 0.06

Pseudo-urticarial rash, hives 38 (9.9) 1 (2.9) 13 (12.0) 24 (10.0) 0.57

Subcutaneous nodule (s) 37 (9.7) 8 (22.9) 9 (8.3) 20 (8.3) 0.99

Livedo reticularis 15 (3.9) 3 (8.6) 2 (1.9) 10 (4.2) 0.27

Gangrenous necrotic lesions 14 (3.7) 0 5 (4.6) 9 (3.8) 0.7

Neurologic symptoms 211 (55.1) 25 (71.4) 72 (66.7) 115 (47.5) <0.01

Peripheral neuropathy 197 (51.4) 23 (65.7) 68 (63.0) 106 (44.2) <0.01

Mononeuritis multiplex 176 (46.0) 23 (65.7) 59 (54.6) 94 (39.2) <0.01

CNS involvement 20 (5.2) 4 (11.4) 7 (6.5) 9 (3.8) 0.26

Cranial nerve involvement 12 (3.1) 3 (8.6) 3 (2.8) 6 (2.5) 0.88

Cardiovascular manifestations 105 (27.4) 12 (34.3) 20 (18.5) 73 (30.4) 0.02

Raynaud's phenomenon 6 (1.6) 0 2 (1.9) 4 (1.7) 0.9

Cardiomyopathy (FFS item) 63 (16.4) 8 (22.9) 9 (8.3) 46 (19.2) 0.01

Pericarditis 58 (15.1) 4 (11.4) 14 (13.0) 40 (16.7) 0.38

Deep venous thrombosis/pulmonary embolism 29 (7.6) 1 (2.9) 8 (7.4) 20 (8.3) 0.77

Gastrointestinal involvement 89 (23.2) 9 (25.7) 24 (22.2) 56 (23.3) 0.82

Abdominal pain 78 (20.4) 6 (17.1) 21 (19.4) 51 (21.3) 0.7

Surgical abdomen 22 (5.7) 1 (2.9) 3 (2.8) 18 (7.5) 0.09

FTS-defined manifestations 7 (1.8) 0 1 (0.9) 6 (2.5) 0.33

Eye involvement 25 (6.5) 2 (5.7) 9 (8.3) 14 (5.8) 0.39

Renal manifestations 83 (21.7) 15 (42.9) 29 (26.9) 39 (16.3) 0.02

Proteinurea>0.4gm/24hours 49 (12.8) 6 (17.1) 24 (22.2) 19 (7.9) <0.01

Creatinine>140 µmoles/liter (FFS item) ⱡ 11 (4.3) 1 (4.3) 5 (6.2) 5 (3.3) 0.31

Table 1: Main clinical characteristics at diagnosis of the 383 patients with EGPA, according to ANCA status*[1].
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	 What to make of this study! While mepolizumab offers a degree of 
disease amelioration, it supports the concept that multiple arms of T 
helper cell differentiation are the primary culprit in EGPA with eosin-
ophilic activation a terminal factor in immune pathology. Thus immu-
nosuppressive agents are required to dampen T cell activation (Figure 
1). In the active treatment arm 22% had a major relapse and 47% did 
not achieve remission despite continuing immunosuppressive medi-
cations in 60% of patients. Unfortunately, the data presented in the 
report and appendix does not identify remission incidence (predni-
sone/prednisolone dose <= 4mg/day) in patients on concomitant im-
munosuppressives. By comparison, a retrospective look at rituximab 
therapy in 41 patients (44% on concomitant immunosuppressives) 
found 88% reached complete (49%) or partial (39%) remission with 
comparable reduction in steroid dosing [14].

	 Rheumatologists commonly treat relatively rare diseases associat-
ed with inadequate clinical trial data to guide therapy. Despite these 
limitations retrospective analyses support the addition of immunosup-
pressive therapy to aid in lower steroid dosing and subsequent steroid 
side effects. These studies and their use in other serious rheumatic 
diseases support their relative safety. The question posed regarding 
mepolizumab use in EGPA remains open in comparison to rituximab. 
Further study is required to answer this question.
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