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Supplementary Table 1: Baseline patient characteristics according to the centers 

        

                  OVERALL 
             (n=385) 

Paris Transplant 
Group cohort 

(n=223) 

EDMONTON 
cohort 
(n=162) 

           

  n    n  P 
Recipient characteristics              
Age (years), mean (SD) 385 43.95 (15.69) 223 47.34 (15.04) 162 39.27 (15.40) <0.001 
Gender male, No. (%) 385 226 (58.70) 223 123 (55.16) 162 103 (62.58)   0.060 
ESRD causes 385 223 162  
   Glomerulonephritis, No. (%)   162 (42.08)  78 (34.98)  84 (51.85)  
   Diabetes, No. (%)   38 (9.87)   18 (8.07)  20 (12.35)  
   Vascular, No. (%)   20 (5.19)   18 (8.07)  2 (1.23)  
   Tubulo-interstitial, No. (%)  84 (21.82)  59 (26.46)  25 (15.43)  
   Other, No. (%)   9 (2.34)   4 (1.79)  5 (3.09)  
   Unknown  72 (18.70)  46 (20.63)  26 (16.05) <0.001 
Glomerulonephritis ESRD causes 162  78  84   
   MPGN, No. (%)  27 (16.67)  12 (15.38)  15 (17.86)  
   TMA, No. (%)  12 (7.41)  8 (10.26)  4 (4.76)  
   IgA, No. (%)  56 (34.57)  26 (33.33)  30 (35.71)  
   Lupus, No. (%)  13 (8.02)  5 (6.41)  8 (9.52)  
   Extramembranous, No. (%)  7 (4.32)  7 (8.97)  0  
   Alport, No. (%)  8 (4.94)  5 (6.41)  3 (3.57)  
   Amylosis, No. (%)  1 (0.62)  1 (1.28)  0  
   FSGS, No. (%)  20 (12.35)  11 (14.10)  9 (10.71)  
   Crescent glomerulopathy, No. (%)  9 (5.56)  3 (3.85)  6 (7.14)  
   Unspecified  9 (5.56)  0  9 (10.71) 0.005 
Positive serology at the time of 
Transplant        

   HCV, No. (%) 385 35 (9.09) 223 26 (11.66) 162 9 (5.56) 0.028 
   HBV, No. (%) 365 27 (7.40) 223 25 (11.21) 142 2 (1.41) <0.001 
   HIV, No. (%) 385 2 (0.52) 223 2 (0.90) 162 0 0.335 
   CMV, No. (%) 381 238 (62.47) 222  154 (69.37) 159 84 (52.83) 0.001 
Donor characteristics             
Age (years), mean (SD) 368 47.40 (16.97) 223 52.86 (16.01) 145 39.00 (14.89) <0.001 
Gender male, No. (%) 376 189 (50.27) 223 116 (52.02) 153 73 (47.71) 0.237 
Creatinine (micromol/L), mean (SD) 357 81.04 (40.87) 215 85.58 (45.59) 142 74.17 (31.35) 0.035 
Deceased donor, No. (%) 385 283 (73.51) 223 188 (84.30) 162 67 (41.36) <0.001 
Double transplantation, No. (%) 385 19 (4.94) 223  19 (8.52) 162 0 <0.001 
Positive serology        
   HCV, No. (%) 353 4 (1.13) 222 3 (1.35) 131 1 (0.76) 0.525 
   HBV, No. (%) 355 10 (2.82) 222 9 (4.05) 135 1 (0.75) 0.061 
   HIV, No. (%) 385 0 223 0 162 0 - 
   CMV, No. (%) 379 210 (55.41) 222 131 (59.01) 157 79 (50.32) 0.058 

Transplant baseline characteristics              
Graft rank >1, No. (%) 385 78 (20.26) 223 63 (28.25) 162 15 (9.26) <0.001 
Cold ischemia time (hours), mean (SD) 381 15.54 (10.16) 223 18.01 (10.10) 158 12.06 (9.20) <0.001 
Delayed graft functionb, No. (%) 385 107 (27.79) 223 80 (35.87) 162 27 (16.67) <0.001 
HLA A/B/DR mismatch, mean (SD), 
number  385 3.47 (1.46)  223 3.37 (1.46) 162 3.60 (1.46) 0.115 

Donor-specific anti-HLA antibodies  
on day 0, No. (%) 385 64 (16.62) 223 53 (23.77) 162 11 (6.79) <0.001 

DSA MFI, median [IQR]  2625 [868-10155]   2838 [956-11123]   828 [811-2625] 0.248 
 
CI: confidence interval; DSA: donor-specific anti-HLA antibodies; ESRD: end-stage renal disease; HLA: human leucocyte antigen; MFI: mean 
fluorescence intensity; a χ2 tests were conducted to compare proportions, and unpaired tests were conducted to compare continuous variables; b 
Delayed graft function was defined as the use of dialysis in the first postoperative week. 

  



Supplementary Table 2: Histological and allograft function parameters for all 
transplant glomerulopathy (TG) biopsies.  

  

  
TG biopsies 

 (N=552) 

Histological parameters  

cg Banff score (0-3), mean (SD) 1.85 ± 0.83 

cg 1, No (%) 237 (42.93%) 

cg 2, No (%) 160 (28.99%) 

cg 3, No (%) 155 (28.08%) 

g Banff score (0-3), mean (SD) 1.36 ± 1.06 

ptc Banff score (0-3), mean (SD) 1.44 ± 1.04 

MI Banff score score (0-6), mean (SD) 2.94 ± 1.75 

C4d positive biopsy, No (%) 167 (30.25%) 

i Banff score (0-3), mean (SD) 0.63 ± 0.90 

t Banff score (0-3), mean (SD) 0.48 ± 0.82 

v Banff score (0-3), mean (SD) 0.12 ± 0.43 

Atrophy and fibrosis (IFTA) Banff score (0-3), mean (SD) 1.59 ± 0.97 

cv Banff score (0-3), mean (SD) 1.54 ± 0.96 

ah Banff score (0-3), mean (SD) 1.67 ± 1.06 

Allograft function  

eGFR (mL/min/1.73 m2) 37.32 ± 17.99 

Proteinuria (g/g creatinine) 1.65 ± 2.20 
 
g, glomerulitis; ptc, peritubular capillaritis; MI score, microvascular inflammation score (g+ptc); cg, 
allograft glomerulopathy; i, mononuclear cell interstitial inflammation; t, tubulitis; v, intimal arteritis; 
cv, chronic vascular lesions; eGFR, estimated glomerular filtration rate. 

  



Supplementary Table 3: Histological and allograft function parameters at the time of the 
first transplant glomerulopathy (TG) diagnosis.  

  

  
TG biopsies 

 (N=385) 

Histological parameters  

cg Banff score (0-3), mean (SD) 1.78 ± 0.81 

cg 1, No (%) 178 (46.23%) 

cg 2, No (%) 115 (29.87%) 

cg 3, No (%) 92 (23.90%) 

g Banff score (0-3), mean (SD) 1.25 ± 1.05 

ptc Banff score (0-3), mean (SD) 1.22 ± 1.06 

MI Banff score score (0-6), mean (SD) 2.47 ± 1.84 

C4d positive biopsy, No (%) 122 (3169%) 

i Banff score (0-3), mean (SD) 0.66 ± 0.90 

t Banff score (0-3), mean (SD) 0.49 ± 0.83 

v Banff score (0-3), mean (SD) 0.12 ± 0.43 

Atrophy and fibrosis (IFTA) Banff score (0-3), mean (SD) 1.52 ± 0.96 

cv Banff score (0-3), mean (SD) 1.52 ± 0.97 

ah Banff score (0-3), mean (SD) 1.65 ± 1.07 

Allograft function  

eGFR (mL/min/1.73 m2) 38.39 ± 18.83 

Proteinuria (g/g creatinine) 1.57 ± 2.14 
 
g, glomerulitis; ptc, peritubular capillaritis; MI score, microvascular inflammation score (g+ptc); cg, 
allograft glomerulopathy; i, mononuclear cell interstitial inflammation; t, tubulitis; v, intimal arteritis; 
cv, chronic vascular lesions; eGFR, estimated glomerular filtration rate. 

 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 4: Histological diagnosis of biopsies with double contour 
associating arguments for antibody mediated rejection (ABMR) and thrombotic 
microangiopathy (TMA) or ABMR and a membranoproliferative pattern (MPGN).  

  

  
TG biopsies 

 (N=552) 

Thrombotic microangiopathy (TMA) pattern 90 

TMA in the context of ABMR, No (%) 61 (67.7) 

TMA with associated membranoproliferative pattern, No 
(%) 10 (11.1) 

TMA in the context of ABMR and atypical hemolytic and 
uremic syndrome (aHUS), No (%) 8 (8.8) 

TMA in the context of ABMR and APLS, No (%) 7 (7.7) 

TMA in the context of ABMR and myeloproliferative 
disorder with a mutation in JAK2, No (%) 2 (2.2) 

Isolated MAT with aHUS, No (%) 2 (2.2) 

Isolated MAT without associated diagnosis, No (%) 17 (18.8) 

Membranoproliferative (MPGN) pattern 
 

65 

MPGN in the context of ABMR, No (%) 35 (53.8) 

     Immune complex glomerulonephritis (ICGN) and 
ABMR, No (%) 30 (46.1) 

          ICGN-Lupus and ABMR, No (%) 8 (12.3) 

          ICGN-HCV and ABMR, No (%) 3 (4.6) 

          ICGN-Cryoglobulin and ABMR, No (%) 1 (1.5) 

          ICGN-IgA and ABMR, No (%) 1 (1.5) 

          ICGN not otherwise specified and ABMR, No (%) 17 (26.1) 

     C3GN and ABMR, No (%) 5 (7.7) 

MPGN without ABMR, No (%) 30 (46.1) 

     ICGN without ABMR, No (%) 25 (38.4) 

          ICGN-Lupus, No (%) 1 (1.5) 

          ICGN-HCV, No (%) 3 (4.6) 

          ICGN not otherwise specified; no ABMR, No (%) 21 (32.3) 

     C3GN, No (%) 4 (6.1) 

     MPGN-IgA without ABMR, No (%)  1 (1.5) 
 
No: number; JAK2: Janus kinase 2 gene. 



Supplementary Table 5: Histological diagnosis of the first biopsies with double 
contour associating arguments for antibody mediated rejection (ABMR) and 
thrombotic microangiopathy (TMA) or ABMR and a membranoproliferative pattern 
(MPGN).  

  

  
TG biopsies 

 (N=385) 

Thrombotic microangiopathy (TMA) pattern 63 

TMA in the context of ABMR, No (%) 42 (66.6) 

TMA with associated membranoproliferative pattern, No 
(%) 6 (9.5) 

TMA in the context of ABMR and atypical hemolytic and 
uremic syndrome (aHUS), No (%) 5 (7.9) 

TMA in the context of ABMR and APLS, No (%) 5 (7.9) 

TMA in the context of ABMR and myeloproliferative 
disorder with a mutation in JAK2, No (%) 1 (1.6) 

Isolated MAT with aHUS, No (%) 1 (1.6) 

Isolated MAT without associated diagnosis, No (%) 14 (22.2) 

Membranoproliferative (MPGN) pattern 
 

44 

MPGN in the context of ABMR, No (%) 25 (56.8) 

     Immune complex glomerulonephritis (ICGN) and 
ABMR, No (%) 23 (52.2) 

          ICGN-Lupus and ABMR, No (%) 6 (13.6) 

          ICGN-HCV and ABMR, No (%) 2 (4.5) 

          ICGN-Cryoglobulin and ABMR, No (%) 1 (2.2) 

          ICGN-IgA and ABMR, No (%) 1 (2.2) 

          ICGN not otherwise specified and ABMR, No (%) 13 (29.5) 

     C3GN and ABMR, No (%) 2 (4.5) 

MPGN without ABMR, No (%) 19 (43.2) 

     ICGN without ABMR, No (%) 16 (36.3) 

          ICGN-Lupus, No (%) 1 (2.2) 

          ICGN-HCV, No (%) 2 (4.5) 

          ICGN not otherwise specified; no ABMR, No (%) 13 (29.5) 

     C3GN, No (%) 2 (4.5) 

     MPGN-IgA without ABMR, No (%)  1 (2.3) 
No: number; JAK2: Janus kinase 2 gene. 



 
 
Supplementary Table 6: 5-year kidney allograft survival for each Archetype according 
to the treatment. 
 

  Graft Survival at 5 
years 

P-values 

Archetype 1 No treatment 89.7%  
Treatment 83.3% 0.1447 

Archetype 2 No treatment 29.7%  
Treatment 64.6% 0.0430 

Archetype 3 No treatment 56.5%  
Treatment 65.2% 0.0515 

Archetype 4 No treatment 25.6%  
Treatment 25.5% 0.9402 

Archetype 5 No treatment 55.8%  
Treatment 59.1% 0.3502 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Figure 1: Cumulative incidence of biopsy with a cg score ≥1 since 
transplantation and allograft survival. TG: Transplant glomerulopathy. 
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Supplementary Figure 2: Archetype practical application for clinicians: Ready-to-use interface for 
clinicians. Real-life patients for whom we used the Archetypes to predict allograft survival.  
https://dyshinyapps.shinyapps.io/Archetype_Shiny/ 

 
 
 

  



Patient #1 description 
A 50-year old male with a polycystic kidney disease underwent a first preemptive kidney 
transplantation. The patient was sensitized (cPRA of 60%) without circulating anti-HLA DSA 
identified at the time of transplantation. Initial immunosuppressive regimen included anti-
thymocyte globulin induction with corticosteroids, mycophenolate mofetil and tacrolimus.   
Ten months after transplantation, eGFR (MDRD) was 40 mL/min/1.73 m² associated with a 
proteinuria (0.9 g/g). A de novo circulating anti-HLA DSA was detected. The biopsy revealed 
glomerulitis (g Banff score 3) and peritubular capillaritis (ptc Banff score 3). The cg score was 
2. The biopsy revealed no interstitial fibrosis and tubular atrophy (IFTA Banff score 0) with 
moderate vascular lesions (cv Banff score 1, ah Banff score 0). There was no interstitial 
inflammation nor tubulitis or vasculitis (i, t and v Banff score 0).  
 

Patient #1: His highest probability is to belong to archetype 5 with a probability of 0.98 
corresponding to chronic active ABMR archetype. The patient kidney allograft survival 

probability at 5 years post TG biopsy is 58% 
 

  



Patient #2 description 
A 34-year old female with unknown glomerulonephritis underwent a second kidney 
transplantation. She was not sensitized. Initial immunosuppressive regimen included Anti-IL2 
receptor induction with corticosteroids, mycophenolate mofetil and tacrolimus.   
At 160 months post-transplantation, eGFR (MDRD) was 25 mL/min/1.73 m² with proteinuria 
(2.5 g/g). A de novo circulating anti-HLA DSA was detected. The biopsy revealed neither 
glomerulitis (g Banff score 0) nor peritubular capillaritis (ptc Banff score 0). The cg score was 
3. The biopsy revealed severe interstitial fibrosis and tubular atrophy (IFTA Banff score 2) with 
vascular lesions (cv Banff score 3, ah Banff score 3). There was no interstitial inflammation 
nor tubulitis or vasculitis (i, t and v Banff score 0).  
 

Patient #2: His highest probability is to belong to archetype 4 with a probability of 0.62 
corresponding to late-terminal cg archetype. The kidney allograft survival probability at 5 

years post TG biopsy is 22% 
 

 
 

  



Patient #3 description  
A 42-year old male with IgA glomerulonephritis underwent a first kidney transplantation from a 
deceased donor. The patient was sensitized (cPRA of 60%) with circulating anti-HLA DSA 
identified at the time of transplantation. Initial immunosuppressive regimen included anti-
thymocyte globulin induction with corticosteroids, mycophenolate mofetil and tacrolimus. 
At 61 months after transplantation, eGFR (MDRD) was 55 mL/min/1.73 m² with positive 
proteinuria (0.8 g/g. No circulating anti-HLA DSA was detected. The biopsy revealed no 
glomerulitis (g Banff score 0) nor peritubular capillaritis (cpt Banff score 0). The cg score was 
2. The biopsy revealed mild interstitial fibrosis and tubular atrophy (IFTA Banff score 1) with 
mild vascular lesions (cv Banff score 1, ah Banff score 1). There was no interstitial inflammation 
nor tubulitis or vasculitis (i, t and v Banff score 0).  
 
Patient #3: He has the highest probability to belong to archetype 1 with a probability of 0.67 
corresponding to isolated cg archetype. The kidney allograft survival probability at 5 years 

post TG biopsy is 88% 
 

 
 

  

 
 
 
 
 
 
 
 
 



Supplementary Figure 3: Venn Diagram according to the centers.  
Data are based on 552 kidney-allograft biopsies with TG. Each circle corresponds to one cause. 
Circle sizes are correlated to the number of biopsies. Panel A represents the overlapping causes 
of TG lesions in Paris. Panel B represents the overlapping causes of TG lesions in Edmonton.  

 
 

 
 
 
Abbreviations: ABMR: antibody-mediated rejection; TMA: thrombotic microangiopathy, MPGN: Membranoproliferative 
glomerulonephritis 
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Supplementary Figure 4: Cumulative incidence of biopsy with transplant 
glomerulopathy (TG) since transplantation and Kaplan-Meier curve of allograft survival 
after TG biopsy according to the center. Panel A shows the cumulative incidence of onset 
TG according to the center (Paris vs. Edmonton). Panel B shows the probability of graft 
survival, which is based on the centers.  
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