Supplementary Table 1. Odds of dnDSA Development by Tacrolimus Thresholds after
Adjustment for HLA-DR/DQ Eplet Mismatch

(n=492, n=44 events) Percentage of Tacrolimus Trough HLA-DR/DQ Eplet Mismatch
Levels Below Threshold* (per 10 mismatches)*

Tacrolimus Thresholds Odds Ratio p value Odds Ratio p value
< 3.0 ng/ml 69.36 (1.07-1494.57) 0.0470 1.31 (1.12-1.54) 0.0010
< 3.5 ng/ml 17.77 (1.04-149.14) 0.0474 1.32 (1.12-1.55) 0.0008
< 4.0 ng/ml 9.40 (0.95-55.60) 0.0549 1.32 (1.13-1.55) 0.0006
< 4.5 ng/ml 6.71 (0.94-33.91) 0.0566 1.33 (1.13-1.56) 0.0005
< 5.0 ng/ml 3.00 (0.46-15.43) 0.2379 1.33 (1.13-1.57) 0.0006
< 5.5 ng/ml 1.25 (0.21-6.34) 0.7964 1.33 (1.23-1.56) 0.0008
< 6.0 ng/ml 0.68 (0.13-3.41) 0.6505 1.32 (1.12-1.56) 0.0010

*isolated to those treated with a tacrolimus regime with =5 tacrolimus levels = 6 month post-transplant




Supplementary Table 2. Multivariate models of dn DSA development

A. Multivariate Models: Predictors of HLA-DR dn DSA

Full Cohort (n=596, 29 events)

Cohort with histology in first year (n=439, 29 events)

Cohort with Histology and Tacrolimus Regime

(n=359, 19 events)

Cohort with Tacrolimus Regime

(n=492, 19 events)

Predictors Univariate HR p value Model 1 p value Model 2 p value Model 3 p value Model 4 p value Model 5 p value’ Model 6 p value Model 7 p value Model 8 p value Model 9 p value
Recipient Age at Transplant (years) 0.97 (0.95-1.00) 0.0185| 0.97 (0.95-0.99) 0.0192 0.97 (0.94-0.99) 0.0078| 0.97 (0.95-0.99) 0.0089| 0.98 (0.96.1.00) 0.0882| 0.98 (0.95-1.00) 0.0754 0.95 (0.91-0.98) 0.0017
Living Donor 0.42(0.18-0.89)  0.0226
Cold Ischemic Time (hours) 1.08(1.02-1.15)  0.0067 1.08(1.02-1.16)  0.0130| 1.07(1.0-1.1)  0.0485
Delayed Graft Function 2.02 (0.74-4.65) 0.1547
Cyclosporin regime vs. Tacrolimus regime 2.26 (1.00-4.89) 0.0415| 2.14 (0.93-4.70) 0.0722
Tacrolimus Coefficient of Variation 1.03 (1.00-1.06) 0.0689 1.03 (1.00-1.06) 0.0673| 1.03 (1.00-1.06) 0.0273
Calcinurin inhibitor Coefficient of variation 1.02 (1.00-1.05) 0.0459
Non-Adherence 4.29 (2.00-8.91) 0.0004| 3.07 (1.40-6.52) 0.0058| 3.23 (1.50-6.82) 0.0039] 3.07 (1.40-6.55) 0.0058| 3.38 (1.53-7.28) 0.0033| 3.06 (1.36-6.70) 0.0056 8.52(3.34-22.18) <0.0001|4.42 (1.74-11.41 0.0021
HLA-DRB1/3/4/5 Antigen Mismatch 1.70 (1.25-2.37) 0.0006 1.69 (1.19-2.47) 0.0028
HLA-DRB1/3/4/5 Eplet Mismatch (per 10 mismatches) | 2.50 (1.70-3.71)  <0.0001(2.79 (1.85-4.27) <0.00012.55 (1.69-3.89) <0.0001 3.16(1.96-5.24) <0.0001(3.15(1.93-5.31) <0.0001|2.72 (1.59-4.81) 0.0002(3.11 (1.73-5.90) 0.0001(2.70 (1.64-4.53)  <0.0001|2.44 (1.53-3.96) 0.0002!
'TCMR 2 Borderline in 0-12 months (n=439) 1.39(1.10-1.71) 0.0066 1.37(1.08-1.69) 0.0120 1.50(1.13-1.91) 0.0065|1.57 (1.20-2.00) 0.0020
TCMR > 1A in 0-12 months (n=439) 2.28(1.48-3.37) <0.0001] 2.07(1.34-3.17) 0.0005

AIC 300.7 AIC297.8 AIC 308.6 AIC 285.5 AIC281.9 AIC186.3 AIC173.7 AIC186.9 AIC 205.8
B. Multivariate Models: Predictors of HLA-DQ dn DSA

X L Cohort with Histology and Tacrolimus Regime Cohort with Tacrolimus Regime
Full Cohort (n=596, 51 events) Cohort with histology in first year (n=439, 48 events) [ i —
Predictors Univariate HR __ pvalue  Model 1 pvalue  Model 2 pvalue|  Model3 pvalue  Model4 pvalue  Model 5 pvalue|  Model 6 p value Model 7 pvalue|  Model 8 pvalue  Model 9 pvalue
Recipient Age at Transplant (years) 0.97 (0.95-0.98)  0.0001]0.97 (0.95-0.98)  0.0018[0.97 (0.95-0.99)  0.0018| 0.97 (0.96-0.99)  0.0028[0.97 (0.95-0.99)  0.0053] 0.97 (0.96-0.99)  0.0020] 0.95(0.93-0.98)  <0.0001
Donor Age (years) 0.98 (0.97-1.00) 0.1039
Cyclosporin regime vs. Tacrolimus regime 2.61(1.42-4.63) 0.0023| 1.97 (1.06-3.52) 0.0251{ 2.21 (1.21-3.92) 0.0110
Tacrolimus Coefficient of Variation 1.02 (0.99-1.04) 0.1185 1.02 (1.00-1.05) 0.0924 1.02 (1.00-1.05) 0.0971
nt of variation 1.01(0.99-1.03) 0.2132

Non-Adherence 4.90 (2.78-8.52)  <0.0001(3.11 (1.71-5.58) 0.0002| 4.02 (2.25-7.10)  <0.0001| 3.78 (2.08-6.79)  <0.0001(3.87 (2.13-6.97)  <0.0001| 3.58 (1.97-6.45) <0.0001 6.57 (3.17-13.80) <0.0001|3.59 (1.73-7.43) 0.0007
HLA-DQA1+DQB1 Mismatch 1.26 (1.02-1.56) 0.0295 1.38(1.10-1.74) 0.0049 1.37 (1.07-1.76) 0.0142
HLA-DQA1/B1 Eplet Mismatch (per 10 mismatches) 2.00(1.54-2.61) <0.0001(2.00 (1.52-2.67) <0.0001; 1.46 (1.12-1.93)  <0.0001 1.45(1.11-1.92) 0.0057|2.03 (1.45-2.90) <0.0001(1.90 (1.33-2.76) 0.0004|2.24 (1.56-3.29) <0.00012.14 (1.55-2.96) <0.0001
TCMR > Borderline in 0-12 months (n=439) 1.39 (1.16-1.64)  0.0006 1.31(1.08-1.56)  0.0065|1.30 (1.08-1.55)  0.0039 1.42 (1.12-1.75) 0.00211.46 (1.16-1.80) 0.0019
TCMR 2 1A in 0-12 months (n=439) 1.96(1.37-2.70) <0.0001 175 (1.20-2.46) 0.0044|

AIC539.6 AIC556.8 AIC 496.2 AIC 498.1 AIC495.5 AIC311.9 AIC291.0 AIC334.1 AIC369.6
C. Multivariate Models: Predictors of HLA-DR or DQ dn DSA

) . Cohort with Histology and Tacrolimus Regime Cohort with Tacrolimus Regime
Full Cohort (n=596, 66 events) Cohort with histology in first year (n=439, 63 events) (n=359, 41 events) (n=492, 44 events)

Predictors Univariate HR __ pvalue  Model 1 pvalue  Model 2 pvalue|  Model 3 pvalue  Model 4 pvalue  Model 5 pvalue|  Model 6 pvalue Model 7 pvalue|  Model 8 pvalue  Model 9 pvalue
Recipient Age at Transplant (years) 0.97 (0.96-0.98) <0.0001] 0.97 (0.96-0.99)  0.0005[ 0.97 (0.96-0.99)  0.0004] 0.98 (0.96-0.99)  0.0030] 0.98 (0.96-0.99)  0.0023[ 0.97 (0.96-0.99)  0.0020] 0.96 (0.94-0.97)  <0.0001
Donor Age (years) 0.98 (0.97-1.00) 0.0750
Living Donor 0.65 (0.39-1.05) 0.0784
Cold Ischemic Time (hours) 1.04 (1.00-1.08) 0.0408
Cyclosporin regime vs. Tacrolimus regime 2.77 (1.65-4.58) 0.0002| 2.28 (1.35-3.78) 0.0017] 2.33 (1.38-3.85) 0.0018
Tacrolimus Coefficient of Variation 1.02 (1.00-1.05) 0.0393 1.03 (1.00-1.05) 0.0202] 1.03 (1.00-1.05) 0.0195
Calcinurin inl or Coefficient of Variation 1.01 (1.00-1.03) 0.0597
Non-Adherence 4.58 (2.77-7.46)  <0.0001| 3.09 (1.83-5.15) <0.00013.57 (2.13-5.89) <0.0001| 3.28 (1.93-5.51)  <0.0001|3.08 (1.80-5.19) <0.0001( 3.56 (2.11-5.94)  <0.0001 7.15 (3.80-13.52) <0.0001(4.30 (2.29-8.08) <0.0001
HLA-DRB1/3/4/5 + DQA1/B1 Antigen Mismatch 1.13(1.02-1.25)  0.0176 1.18(1.06-1.32)  0.0025 1.15(1.03-1.30)  0.0139
HLA-DR+DQ Eplet Mismatch (per 10 mismatches) 1.36(1.18-1.55) <0.0001|1.37 (1.18-1.58) <0.0001 1.34(1.14-157)  0.0003|1.32(1.13-1.56)  0.0007 1.33(1.21-1.59) 0.0024[1.26 (1.05-1.53) 0.0153(1.34 (1.13-1.60) 0.00101.34 (1.14-1.58) 0.0005
'TCMR 2 Borderline in 0-12 months (n=439) 1.33(1.13-1.54) 0.0008 1.22(1.03-1.42) 0.0224| 1.25(1.05-1.46) 0.0113{1.35(1.10-1.62) 0.0055|1.40 (1.15-1.68) 0.0016|
TCMR 2 1A in 0-12 months (n=439) 1.91(1.40-2.55) <0.0001 1.60(1.15-2.17) 0.0063

AIC703.6 AIC712.4 AIC644.9 AIC 642.6 AIC652.0 AIC425.2 AIC369.7 AlC443.9 AIC491.7




Supplementary Table 3. Multivariate Correlates of Graft Survival

Risk Factors

First Transplant

Recipient Age at Transplant (years)

Donor Age (years)

g Donor

Recipient Ethnicity (Caucasian vs. other)

Cold Ischemic Time (hours)

Delayed Graft Function

Duration on waitlist (years)

Calculated panel reactive antibody
Non-Adherence

Cyclosporin vs. Tacrolimus regime

Calcineurin inhibitor coefficient of variation =6 months
Tacrolimus coefficient of variation = 6 months
HLA-A Mismatch

HLA-B Mismatch

HLA-C Mismatch

HLA-DRB1 Mismatch

HLA-DRB1/3/4/5 match

HLA-DQB1 Mismatch

HLA-DQA1/B1 Mismatch

HLA-DRB1/3/4/5 Eplet Mismatch (per 10 mismatches)
HLA-DQA1/B1 Eplet Mismatch (per 10 mismatchs)
dnDSA Development

Episodes of TCMR = Borderline in 0-12 months
Episodes of TCMR = 1A in 0-12 months

Full Cohort (n=596, 57 events)

Cohort with tacrolimus regime in first year (n=492, 43 events)

Cohort with histology in first year (n=439, 50 events)

Model 1 Model 2 Model 5 Model 6 Model 7 Model 3 Model 4

Univariate HR  p value (AIC 577.9) p value (AIC 574.5) p value (AIC 435.7) p value (AIC 434.7) p value (AIC 460.6) p value (AIC 473.7) p value (AIC 473.7) p value
0.84 (0.25-5.12)  0.8101
0.98 (0.96-0.99)  0.0028 0.98 (0.96-1.00)  0.0500 0.97 (0.96-0.99) 0.0053
1.00(0.98-1.02) 0.9667
0.61(0.35-1.03) 0.0637
0.65(0.38-1.15)  0.1330
1.06 (1.02-1.11)  0.0032 1.06 (1.01-1.11)  0.0220 1.06 (1.01-1.11) 0.0111 1.06 (1.01-1.11) 0.0097
2.82(1.51-4.97) 0.0017 2.32(1.24-4.13) 0.0099 1.87(0.95-3.54) 0.0700 |2.48(1.15-4.91) 0.0226|3.00 (1.39-5.92) 0.0066
0.97 (0.86-1.07) 0.5484
1.00(0.98-1.01) 0.7307
5.67(3.35-9.55) <0.0001 3.61(2.04-6.36) <0.0001 3.19(1.77-5.71) 0.0001 2.62 (1.30-5.22) 0.0076 4.44 (2.42-8.16) <0.0001 4.47 (2.45-8.19) <0.0001
1.53(0.86-2.79) 0.1335
1.01(0.99-1.03) 0.1814
1.04 (1.01-1.05) 0.0008 1.03(1.01-1.05)  0.0134 1.03 (1.01-1.05) 0.0085
1.04 (0.73-1.49) 0.8252
1.53(1.04-2.28) 0.0301
0.85 (0.46-1.56)  0.6092
1.59 (1.09-2.38) 0.0170
1.24(1.01-1.54) 0.0378
1.24(0.85-1.81)  0.2660
1.18 (0.96-1.44) 0.1094
1.35(1.01-1.81) 0.0455 1.45 (1.04-2.02) 0.0300
1.29(1.01-1.67) 0.0455
4.53 (2.66-7.66) <0.0001 2.94(1.66-5.15) 0.0003  2.66(1.50-4.68) 0.0009 [6.23 (3.57-12.18) <0.0001|4.86 (2.43-9.62) <0.0001 2.39 (1.29-4.44) 0.0058 2.38(1.28-4.44) 0.0068
1.41(1.20-1.66) <0.0001 1.21(1.00-1.45) 0.0553
2.03 (1.46-2.76) <0.0001 1.45(0.99-2.07) 0.0546




Supplemental Figure 1. Eplet Mismatch Cutoffs

Sensitivity

Sensitivity

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
1-Specificity

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

1-Specificity

HLA-DR eplet mismatch

cutoff of >11:

Sensitivity = 0.90
Specificity = 0.53
AUC 0.73

HLA-D let mism
cutoff of >11:
Sensitivity = 0.94
Specificity = 0.45
AUC 0.72

h



Supplementary Figure 2. Tacrolimus Trough Levels
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