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Abstract  

IdeS, a proteinase from Streptococcus pyogenes, cleaves immunoglobulin IgG antibodies 

with a unique specificity. Herein, the authors report the dramatic efficacy of IdeS on the 

levels of anti-glomerular membrane (anti-GBM) auto-antibodies in three patients with 

Goodpasture disease refractory to standard therapy. The levels of anti-GBM auto-antibodies 

were reduced to near-zero levels within two hours of the injection. However, all patients 

ultimately required permanent hemodialysis due to the late intervention in the course of the 

disease  
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Goodpasture disease (GD) is generally regarded as a canonical form of IgG associated 

autoimmune disease and therefore provides a strong rationale for the application of IgG 

auto-antibody targeted therapies. Current therapy of GD consists of cyclophosphamide, 

corticosteroids and plasma exchange and has not significant advanced over the last 25 years. 

Therefore the “Rapid clearance of anti-GBM antibodies by IgG degrading enzyme of 

streptococcus pyogenes (IdeS) in three patients with refractory anti-GBM disease” a pilot 

study investigating the potential efficacy of IdeS should be welcomed as a novel therapeutic 

avenue. IdeS, a proteinase from Streptococcus pyogenes, cleaves immunoglobulin IgG 

antibodies with a unique degree of specificity (1) to achieve a swift, complete and specific 

IgG hydrolysis by digesting the immunoglobulin at a single site located in the hinge region, 

subsequently generating Fab’ and Fc/2 fragments. Having shown promising results in a 

© 2019 published by Elsevier. This manuscript is made available under the CC BY NC user license
https://creativecommons.org/licenses/by-nc/4.0/

Version of Record: https://www.sciencedirect.com/science/article/pii/S0085253819308403
Manuscript_4bd29255817c0908e4cc155c625d15d1

https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S0085253819308403
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S0085253819308403


variety of experimental models of auto-immune diseases including immune 

thrombocytopenic purpura, neuromyelitis optica and Guillain-Barré disease, and 

experimental glomerulonephritis, IdeS emerged a potent novel therapy and a plausible 

contender for GD treatment (2). The efficacy of IdeS was reported in 24 out of 25 highly 

sensitized patients awaiting kidney transplantation who were conseuently successfully 

cleared for transplantation (3). Investigators were able to withhold apheresis –a mainstay in 

desensitization protocols- in both the Swedish and the American cohorts treated with IdeS.  

This report highlights a quintessential feature of Goodpasture disease in respect to 

therapeutic management, namely that timing is essential. All three patients were given IdeS 

in refractory disease. In fact, the plasma creatinine levels upon admission (534, 837 and 

2046 μmol/L) may well have discouraged some practitioners to provide therapy altogether, 

whether standardized or experimental. Accordingly, the proportion of glomerular crescents 

upon histology examination ranged between 84% and 100%. Yet the crux of the study lies 

elsewhere. The authors were able to document the dramatic efficacy of IdeS on anti-GBM 

IgG antibodies titers. The anti-GBM IgG plummeted to near zero levels within 2 hours of the 

injection, as eloquently depicted by the authors. This is per se a valuable information, 

especially when the efficiency of IdeS is compared to IgG removal kinetics achieved by 

plasma exchange (one third per session). Even immunoadsorption does not fare as well: IgG 

reduction reaches 80% per session and, in a cohort of 23 patients with GD, it took a mean 

number of 9 sessions to rein in anti GBM levels (4). The issue of timely therapeutic 

intervention is highly relevant to a forthcoming multicentre phase II trial: An Open-Label 

Phase II Study to Evaluate the Efficacy and Safety of IdeS in Anti-GBM Disease (GOOD-IDES) 

(NCT03157037). The main inclusion criteria for this trial is the presence of severe acute 

kidney injury defined by eGFR < 15 ml/min/1.73 m2 (by MDRD equation) or an unfavourable 

course with standard treatment. Results will need to be scrutinized with this point kept in 

mind.  

 Another key property of IdeS resides in its transient effect on IgG levels. This key feature 

may be viewed as a mixed blessing. On one hand, plasma exchanges needed to be resumed 

within days of the IdeS injection, prompted by a significant, albeit limited anti-GBM IgG titer 

rebound. On the other, not only are other classes of immunoglobulin unaffected by IdeS, but 



concerns regarding excessive immunosuppression induced by protracted IgG depletion are 

less founded. These observations call for further remarks 1) In the short term, IdeS is not 

designed to supersede in the near future current immunosuppressive therapies and /or 

plasma exchange therapies 2) In fact IdeS, immunosuppressive treatments and plasma 

exchanges should be envisaged as complementary and potentially synergistic/adjunctive 

treatment. It may be posited that immunosuppressive therapy may mitigate the rebound of 

anti-GBM IgG and abrogate the need for repeat IdeS injection. This interpretation, if proven 

correct, would be a fortunate scenario given the issues surrounding the risk of 

immunogenicity in case of repeat injections. Reciprocally, IdeS may alleviate the cumulative 

immunosuppressive dosage 3) Further studies will need to determine how to strategize IdeS 

with the current therapeutic options and how the addition of an IgG depleting agent on top 

of a potentially reduced dosage of immunosuppression will equate in terms of infectious and 

other iatrogenic complications.  

The authors also rightly acknowledge that the original heuristic whereby Goodpasture 

disease is chiefly auto-antibody mediated by nature has been repeatedly challenged. 

Multiple works have emphasized the role of T cells in the pathogenesis the disease (5), or 

even, more provocatively, called in question whether it is solely an autoantibody mediated 

process. In an avian model of glomerulonephritis, animals with impaired humorally 

mediated immunity due to bursectomy developed crescentic glomerulonephritis similarly to 

controls despite the absence of IgG glomerular deposition (6). Anecdotal observations have 

reported isolated respiratory clinical manifestations together with linear IgG fixation on the 

glomerular basement membrane albeit without renal disorder. More importantly, 

experimental studies have shown that the full-blown histological pattern could be replicated 

solely by manipulating resident renal cells genetically (7) suggesting that antibody deposition 

is perhaps not the sole trigger responsible for glomerular injury. At any rate, IdeS may well 

enable clinicians to arbitrate between these different claims. One last issue with 

fundamental ramifications arises from this work: the authors demonstrated that IdeS 

cleaved kidney bound-autoantibody in all three cases (Fc fragment was absent on staining), 

however Fab’ staining was positive in two cases with the usual linear glomerular basement 

membrane deposition pattern. From an immunopathological standpoint, can we rest assu-

red that the Fab’ fragment is devoid of any pathological significance? The most recent line of 



evidence has highlighted the crucial role of intact Fcγ receptor in the induction of 

experimental glomerulonephritis. Yet early studies suggest that Fab’ fragment should not be 

viewed as an innocent bystander. In the setting of experimental nephrotoxic nephritis, using 

papain, a forerunner of IdeS as it cleaves IgG in Fab’ and Fc fragments, investigators 

evidenced that animals nevertheless developed proteinuria, albeit transient (8). In a 

different experimental model, Salant et al evidenced that Fab’ targeting fragments tubular 

antigen could in fact alter glomerular permeability by depositing in the capillary wall 

thereafter eliciting glomerular proteinuria (9).  

In the meantime, the work of Soveri et al provides a glimpse of a novel therapy which will 

hopefully establish a new landmark in both in our understanding and management of 

Goodpasture disease.  
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