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S.J. 70a, male

« Oct 25, - external teaching hospital border Upper/Lower AUT

« 1 wk of prodomi (hemorragic coughing, fever)

« Acute kidney injury (RPGN), Dyspnoe, pulmorenal syndrome (CT-accordingly)
« Anti-GBM neg

 PR3-cANCA pos

« Krea 9.1mg/dl, BUN 92 mg/dl, oliguria

« -> transfer to Bundeshauptstadt ;--)

« Kidney BX at arrival, then iHD
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S.J. 70a, male (SFOG)
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Long-term outcome of kidney function in patients with AAV
(RCTs 1995—2012 (NORAM, CYCAZAREM, CYCLOPS, MEPEX, IMPROVE, RITUXVAS, MYCYC)

End-stage kidney disease incidence
Overall 175/848 (21%)

ME o

Dialysis Transplant
n = 140 (80%) n = 35 (20%)

Factors associated with end-stage kidney disease

Age > 65 years eGFR Haemoglobin

1.68 0.97 0.88 Hazard ratio
(1.18-2.41) (0.93-0.99) (0.78-0.98) (95% CI)
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Prediction models for ESKD in AAV
Prognostic model HR 95% CI P-value
EUVAS/Berden histologic
classification
Focal 1.00 Reference Reference
Crescentic 7.21 0.75-69.47 0.087
Mixed 3.47 0.43-28.22 0.245
Sclerotic 11.96 1.62-88.30 0.015
Mayo Clinic Chronicity Score®
Mild 1.00 Reference Reference
Moderate 1.13 0.42-3.03 0.812
High 4.35 1.84-10.28 0.001
Percentage of ANCA crescentic 1.57 1.31-1.88 <0.001
score (PACS), per each 10%
ANCA renal risk score (ARRS)
Mild risk 1.00 Reference Reference
Moderate risk 1.42 0.32-6.35 0.646
High risk 7.09 1.66-30.29 0.008
Improved ANCA kidney risk score (AKRIiS)
Low risk 1.00 Reference Reference
_ Moderate risk 2.99 1.02-8.78 0.046
High risk 4.61 1.40-15.14 0.012
Very-high risk 17.60 6.23-49.75 <0.001
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Kidney transplantation prolongs life?
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Outcome of kidney transplantation in AAV

As in other patient populations kidney transplantation 9.

offers a survival benefit for AAV patients as compared
to patients on maintenance dialysis and a better qual-
ity of life [9].| A recent national cohort study of patients
with ESRD due to GPA attributed the significant survival

benefit largely due to a dramatic reduction in the risk of 10.

death due to cardiovascular disease [10]. Therefore, kid-
ney transplantation has become the treatment of choice for
AAV patients with ESRD.
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aRR of death after 1st kidney transplant
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Does KTX prolong life vs HD?

() Heisaggvems Wald A Annals of Mathematical Statistics,1939, S. 299-326



Kidney Transplant vs WL on Dialysis: Survival Benefit?
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Relapse risk and outcome of AAV patients after kidney transplantation

Study Publication ~ Tx period  Number of | Relapse Relapse Follow up Type of Graft sur- Patient
year patients rate/patieft/ rate % (N)  after tx relapse vival survival
year (months,
mean/
median)
Schmitt et al. 1993 1982-1993 20 0.10 25(5) 48 Snonrenal  NA NA
[15]
Allen et al. 1998 1974-1997 22 (24 0.02 9.1 (2) NA 2 nonrenal Sy: 69% Sy: 85%
[16] grafts)
Nachman 1999 1970-1997 127 0.07 17.3 (22) 44 12 renal, 10 NA NA
etal. [17]* nonrenal
Deegens 2003 1968-2000 33 0.01 3(1) 62 1 nonrenal Sy: 60% Sy: 77%
etal. [18]
Elmedhem 2003 1987-2000 9 0.04 222(2) 62 2 nonrenal  NA NA
etal. [19]
Moroni et al. 2007 1987-2006 19 0.08 36.8 (7) 58 7 renal 10y: 84% 10y: 87%
[20]
Littleetal. 2009 1987-2007 107 0.01 4.7 (5) 66 3 renal, 2 Sy: 90% Sy: 90%
[21] nonrenal 10y: 70% 10y: 65%
Gera et al. 2010 1996-2005 35 0.02 8.6 (3) 53 3 nonrenal  Sy: 100% Sy: 94%
[22]
Geethaetal. 2011 1996-2010 85 0.02 8.2 (8) 64 4 renal, 4 Sy: 98% Sy: 93%
[23] nonrenal 10y: 79% 10y: 67%
Shen et al. 2011 1996-2007 919 NA 1.3 (12) NA 12 renal Sy: 82% Sy: 91%
[24] (7 graft 10y: 64% 10y: 79%
losses)
Marco etal. 2013 1984-2007 49 0.01 6.1 (3) 62 2 renal, 1 10y: 64% 10y: 67%
[25] nonrenal
Tang et al. 2013 1996-2010 93 NA 2.15(2) NA 2 renal (NA  Sy: 82% Sy: 82%
[26] for nonre- (MPA) (MPA)
nal) 96% (GPA)  96% (GPA)
10y: 50% 10y: 68%
(MPA) (MPA)
62% (GPA) 85%
(GPA)
Goceroglu 2016 1984-2011 113 0.033 11.5(13) NA 14 renal,2  1y:95% Sy: 95%
etal. [27] nonrenal Sy: 83%
Buttigieg 2017 1987-2013 24 (34 0.022 16.7 (4) 60 1 renal, 4 ly: 93% ly: 92%
et al. [28] grafts) nonrenal  S5y: 71% Sy: 88%
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Registry data of patient and graft survival of AAV patients after kidney TX

Study Publication year Registry Tx period  Number of patients ~ Graft survival Patient survival
Briggs et al. [29] 1999 ERA-EDTA registry 1982-1990 GPA: 115 MPA/GPA/PRD MPA/GPA/PRD
MPA: 112 3y: 60%/70%/69% 3y: 77%/86%/91%
PRD: 26,533
Schmitt et al. [30] 2002 CTS 1982-1993 WG: 378 10y: 65% 10y: 80%
Shen et al. [24] 2011 OPTN/UNOS 19962007 WG: 919 WG/other WG/other
Other: 165,639 Sy: 82%/73% Sy: 91%/86%
Oy: 64%/52% Oy: 79%/73%
Tang et al. [26] 2013 ANZDATA 1996-2010 MPA: 46 MPA/GPA/other MPA/GPA/other
GPA: 47 Sy: 82%/96%/85% Sy: 82%/96%/92%
Other: 8193 10y: 50%/62%/70% 10y: 68%/85%/83%
Hruskovaet al. [31] 2015 ERA-EDTA registry 1993-2012 AAV: 618 AAV/GN/DM/non-  AAV/GN/DM/non-
Matched controls: DM DM
2472 10y: 10y:
64%/57%146%/59%  15%I/71%/56%/71%
O’Shaughnessy 2017 USRDS 19962011 AAV: 1367 AAV/IgAN/ADPKD/ AAV/IgAN/ADPKD/
et al. [32] IgAN: 7379 DM DM
ADPKD: 18,457 Sy: Sy:
DM: 57,190 82%/86%/85%170%  91%/97%/94%/83 %
10y: 10y:
60%/70%/68%/43%  82%/93%/84%/67%
15y: 15y:
42%158%150%/24%  70%/90%/74%/56%
Wallace et al. [10] 2018 USRDS 1995-2014 GPA: 946 NA ly: 96%
4y: 69%

Sagmeister M et al. J Nephrol 2019 Dec;32(6):919-926
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Reported four cases of de novo AAV after kidney transplantation

Reference Asif et al., Schultz et al. Tabata et al. [49] Haruayama et al. [50] Sagmeister et al. [51]
[47, 48]
Gender, age (years) Female, 38 Female, 34 Female, 61 Female, 65
Cause of ESRD Unknown (ANCA nega- IgA nephropathy Chronic glomerulone- ADPKD (ANCA negative)
tive) phritis
Immunosuppression at Cyclosporine (225 mg), Mizoribine (100 mg), Mizoribine (50 mg), pred- Cyclosporine (100 mg),
time of AAV diagnosis methylprednisolone tacrolimus 4 mg, methyl-  nisolone 5 mg prednisolone 5 mg
4/6 mg alternatively prednisolone 2 mg
Time after transplantation 14 years 14 years 10 months 31 years 20 months
ANCA type MPO-ANCA MPO-ANCA MPO-ANCA PR3-ANCA
Kidney function (creatinine 1.2 —2.6 mg/dl 1.0 — 2.4 mg/dl 0.6 —1.27 mg/dl 1.8 —2.6 mg/dl
at baseline — at AAV
diagnosis)
Kidney biopsy Crescentic glomerulone- Crescentic glomerulone-  Crescentic glomerulone-  Crescentic glomerulone-
phritis phritis phritis phritis
Extra-renal manifestation ~ Subarachnoid hemorrhage None None ENT
Treatment MPS, oral cyclophospha- ~ MPS MPS MPS, RTX, PLEX
mide
Outcome Creatinine 4 mg/dl at Graft loss 5 years after Creatinine 1.1 mg/dl Graft failure 4 months after
6 months follow-up diagnosis 2 years after diagnosis diagnosis
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Incidence of RRT for ESKD due to AAV — an ERA Analysis

2 - Incidence pmp
1.62 1-67
1.5 - 1.41
1.32
1 -
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Causes of Death in Patients Who Initiated RRT for Kidney Failure Due to AAV

Control: GN Control: DM Control: Non-DM
AAV (n = 2,511; (n = 10,044; 5,712 deaths) (n = 10,044; 6,971 deaths) (n = 10,044; 6,071 deaths)

1,439 deaths),

% % P? % P? % P?
Cardiovascular causes 27.3 38.2 <0.001 42 .4 <0.001 34.7 <0.001
Myocardial ischemia/infarction 8.1 9.7 0.07 12.8 <0.001 9.2 0.1
Heart failure 6.2 8.0 0.02 8.0 0.07 7.8 0.06
Cardiac arrest; other cause/unknown 8.6 13.3 <0.001 14.5 <0.001 11.4 0.01
Cerebrovascular accident 4.4 7.2 <0.001 7.1 <0.001 6.4 0.006
Infection 23.0 17.1 <0.001 17.6 0.002 15.6 <0.001
Suicide/refusal of treatment 4.0 2.6 0.008 2.9 0.08 2.9 0.08
Withdrawal 6.7 4.8 <0.001 5.4 0.02 5.1 0.003
Cachexia 3.7 3.4 0.7 2.3 0.01 3.0 0.3
Malignancy 8.3 8.3 0.4 4.2 <0.001 10.3 0.5
Miscellaneous 12.5 11.5 0.6 9.9 0.07 12.4 0.7
Unknown/unavailable/missing 14.5 14.2 0.6 15.5 0.8 15.9 0.4
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Patient (A) and Graft (B) Survival after kidney transplantation
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Patient and Graft Survival after kidney transplantation

Death After Kidney Transplantation Transplant Failure After Kidney Transplantation
AAV vs GN AAV vs DM AAV vs Non-DM AAV vs GN AAV vs DM AAV vs Non-DM
Unadjusted 0.87 (0.72-1.06) 0.53 (0.44-0.64) 0.84 (0.69-1.01) 0.81 (0.69-0.95) 0.59 (0.51-0.69) 0.82 (0.70-0.96)
Adjusted for time 0.86 (0.71-1.04) 0.52 (0.43-0.63) 0.81 (0.67-0.99) 0.80 (0.68-0.94) 0.58 (0.49-0.68) 0.82 (0.69-0.96)

period and country
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Summary

« 20% of AAV progress to ESKD

« ~1% of all ESKD are caused by AAV

« Between 3% and 20% of AAV cases receive a KTX

« Relapse rate <<10%

« Patient and graft survival is similar to (or even better than) other
causes of ESKD

« Higher rate of infections and malignancies

« De novo AAV after KTX is ultra rare
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