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A 60 year old white male was found to have acute renal 
failure with a serum creatinine of 4 mg/dl. Urine dipstick 
showed large blood and 2+ protein. Previously, the patient 
had been in good health, took no medications and at his 
yearly physical 3 months ago his serum creatinine was 0.9 
mg/dl. Other than fatigue, decreased appetite and a minor 
upper respiratory infection a week before hospitalization, 
there had been no antecedent symptoms. A chest 
radiograph was unremarkable. Over the next two days the 
patient became oliguric, SCr increased to 6 mg/dl and he 
required dialysis.  
 
! ǇǊƻŎŜŘǳǊŜ ǿŀǎ ǇŜǊŦƻǊƳŜŘΧ 

A Case of Rapidly Progressive Kidney Failure 
 



¢ƘŜ tŀǘƛŜƴǘΩǎ wŜƴŀƭ IƛǎǘƻƭƻƎȅ 

Segmental Proliferative Lesions  

Patchy Tubular Atrophy and Interstitial 

Fibrosis 

Normal Kidney for Comparison 

Capillary Necrosis 

Small Fibro-Cellular Crescent and 

Disruption of Bowmanôs Capsule  
 
 

Proliferation, necrosis, crescents and 
tubulointerstitial damage can be seen in a 

number of kidney diseases; more 
histologic and serologic information is 

needed! 
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IF Microscopy and Serologic Data 

          Segmental Glomerular IgG                        Segmental Glomerular C3 

 
The patient did not have anti-nuclear antibodies, anti-
glomerular basement membrane antibodies, and 
complement C3 and C4 levels were normal. The patient 
was ANCA positive, specifically anti-MPO 
 
 

 
Diagnosis:  

Pauci-immune ANCA-associated 
glomerulonephritis 
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What is Pauci-Immune Glomerulonephritis?  
 Pauci-immune GN is a necrotizing, often crescentic GN characterized by 

minimal immune deposits in the glomeruli; it is frequently accompanied 

by a rapid deterioration in kidney function 

 

Pauci-immune GN is often associated with anti-neutrophil cytoplasmic 

antibodies (ANCA) as part of the spectrum of ANCA-Associated Vasculitis 

(AAV) 

ANCA+  

PIGN 

ANCA- 

10-40% ANCA 

Negative Sharma et al, Int J Rheum Dis, 2016 

Vasculitis 
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PR3 (n = 55) MPO (n = 74) 

Glomerular 

Staining  1+, 2+ >2+ % + 1+, 2+ >2+ %+ 

IgA 15 2  (30.9%) 22 1  (31.1%) 

IgG 20 1  (38.2%) 40 1  (55.4%) 

IgM 37 4 (74.5%) 48 6 (73.0%) 

C3 39 9 (87.3%) 47 19 (89.2%) 

C1q 8 0 (14.5%) 22 0 (29.7%) 

C4 2 0 (3.6%) 4 0 (5.4%) 

Vizjak A, et al. Am J Kidney Dis. 2003;41:539-49 

How Pauci is Pauci-Immune GN? 

Pauci-immune GN does not mean absence of immune deposits in the glomeruli 
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Back to the Patient: Approach to Therapy 

Dx: PIGN 

Treat? 

Cyclophosphamide 

Rituximab 

Corticosteroids Futile? 
Steroid Free 
Approach? 

Oral or IV? 

Maintenance 

Sustained Remission 

Monitor for Flare ANCA B Cells 

Induction 

Add PLEX? 

Ritux AZA 
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When is Treatment for Pauci-Immune GN Futile? 

Lee et al, J Am Soc Nephrol, 2014 

Cohort  
Å Retrospective AAV population of 155 patients 
Å Average eGFR: 7 ml/min/1.73 m2 at presentation; 87% needed RRT 
Å MPO ANCA 56%; PR3 ANCA 44% 
Å Renal limited disease: 29% 
Å Treatment: CYC+steroids-87%; Steroids alone-13%; PLEX added-28% 

Independent Variables Associated with Outcomes  
 ESRD         Death          9{w5 Ҍ 5ŜŀǘƘΧΧΧΧΦΦ 
Treatment Response by 4 months Treatment response by 4 months Treatment Response by 4 months 
HR 0.06; P<0.001  HR 0.09; P<0.001  HR 0.09; P<0.001 
   Age <54 years: HR 0.25; P<0.04 CYC use: HR 0.39; P=0.01 
   CYC use: HR 0.43; P=0 
Treatment response: Dialysis independent; eGFR >20 ml/min/1.73 m2 ; no clinical signs of active systemic vasculitis 
Variables not associated with adverse outcomes were: Histologic Class; ANCA sub-type    

Multivariable Model of Response at 4 months 
Å Induction with CYC: OR=4.4 (compared to steroids alone) 
Å Baseline eGFR >10 ml/min/1.73 m2 (compared to eGFR Җмлύ 
Å 1.2 for every unit decrease in biopsy chronicity score 
Probability of response is still >14% even with high chronicity on biopsy and eGFR<10 ml/min/1.73 m2 
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Conclusion-Treatment Futility 

ÅCyclophosphamide and Corticosteroids should not 
be withheld from anyone with AAV and Nephritis 
no matter how poor their initial kidney function 
or how chronically damaged their kidney biopsy 
may appear 
 

Å If there is no treatment response by 4 months the 
chance of sustained, dialysis-free kidney survival 
is <5% 
 

ÅThis question has not been examined with 
Rituximab induction 

Lee et al, J Am Soc Nephrol, 2014 
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Corticosteroids Are Needed in All Induction Regimens 

Recently, this dogma has been challenged by: 

Randomized Trial of C5aR 
Inhibitor Avacopan in ANCA-
Associated Vasculitis 
 
Jayne et al, J Am Soc Nephrol, 2017  
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Rationale for Complement Inhibition in AAV 

Gou SJ, et al, 
Kidney Int 2012 

Vehicle 

C5aR blocker attenuates MPO-ANCA GN in MIce 

Xiao et al, et 
al, Kidney Int 
2012 
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Trial Design and Results 
Å Randomized, double-blind, placebo-controlled clinical trial in Europe  

Å Newly-diagnosed or relapsing ANCA-associated vasculitis 

Å Patients were treated with CYC (81%) or RITUX (19%) for induction 
immunosuppression 

Å SOC arm received placebo plus ǇǊŜŘƴƛǎƻƴŜ слƳƎκŘҦмлƳƎκŘ ōȅ ǿŜŜƪ мн 

Å Experimental arms received C5aR inhibitor plus either low-dose prednisone 
(beginning at 20mg/d) or no prednisone (steroid free) for 12 weeks 

Å Primary end-point ǿŀǎ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǇŀǘƛŜƴǘǎ ŀŎƘƛŜǾƛƴƎ ŀ җрл҈ ǊŜŘǳŎǘƛƻƴ ƛƴ 
BVAS by week 12 and no worsening in any organ system 


