Determinants of Successful Use of
Sirolimus in Renal Transplant Patients



Methods. All patients from 10 German centers that were
switched to a sirolimus-containing maintenance
immunosuppression in 2000 to 2008 after 3 months or later
post-transplantation were enrolled (n ¥4 726). Observation
times after switching to sirolimus ranged from 4 days to 9
years (median: 24.3 months). With multinomial logistic
regression, risk factors for the endpoints terminal graft failure
and withdrawal of sirolimus therapy compared to successful
therapy were identified.



Urinary protein determinations were recorded either by dipstick
analysis, urine protein concentration, or daily protein excretion. For
the analyses, dipstick results were imputed with the mean of protein
concentrations (119 mg/L for negative dipsticks and 1588 mg/L for
positive dipstick results). Dipstick results were considered only
when no results on protein concentration were available.




Results. Successful sirolimus therapy was observed in 304 patients. Forty
patients died with functioning graft. Therapy failures included graft loss (n
%4 106) and sirolimus-discontinuation for various reasons (n ¥4 276).
Successful sirolimus-use was predicted in 83% and graft failure in 65%,
whereas prediction of deliberate sirolimus-discontinuation was poor
(48%). Most favorable results for sirolimus-use were observed in patients
switched in 2006 to 2008. Using ROC analysis, an estimated glomerular
filtration rate (eGFR) below 32 mL/min was shown to be the cut-off in
patients withdrawing from therapy as a result of renal reasons, as well

as in patients with graft loss. Proteinuria above 151 mg/L was shown to
be predictive for patients with graft failure.



Table 1. Demographic and Clinical Data of the Whole Study Population and in the Subgroups of Patients With Successful Use of
Sirclimus and With Sirclimus Treatment Failura

While Popuiaton n = T28 Suceaasful Uas 0 o= 304 Treatment Falure nom 437 Fyslus

Recipient age at transplantation (ysars) 43 3=136 44.0=13.3 427137 28
Hecipient sax (% malas) B3.& &7 .1 61.1 S0=8
iCaucasian sthnicity [34) 520 283 =H B 348
iCauea of ESAD (%) B75

Diabetic naphropathny 12.4 12_8 121

Hypartensive nephropathy 3.6 4.0 4.3

Polycystic kidnay dissass 11.4 10.4 121

Glomarulonaphritis 43.4 408 45.4

Tubulointarstitial dissass 14.3 148 14.0

Cthar inhariied diseasss 3.6 4.4 a1

Oithar dissases/unknown 11.3 13.0 10.0
Liwimg donor transplaniation (%) 16.4 158 16.8 740
Kidmay/pancreas transplaniation (%) 2.1 10.8 7.8 ~A08
Kidmay plus othar solid organ (34) 1.4 1.3 1.4 H45
Kidnay ratransplants (%) 25.5 26.4 24 B G544
Donor age (years, mnga) 44 3158 {3-88) 42 5=15.8 [4-BE) 45.5=15.9 [3-T9 A7
Dionor sex {3 men| 56 .8 1.4 533 JO44
HLA mismatches on locus A, B, DR (n) 24=14 23=1.7 2518 et
Cold ischamia time {howrs) 14.2=8.0 14.5=T7H 14.0=8.1 a7
Panel reactive anticodies =10% (%) 7.7 7.0 8.1 G222
Dalayesd graft function (%) 25.0 25.0 248 .BE4
Initial immuncsuppression (%)

Cytotoxic antibodies 158 10.7 18.2 0oz

IL-2 receptor antibodies 20.3 227 18.5 60

Cyclosporing B2.0 G52 580 J048

Tacmlimus 25.8 287 28.3 281

Azathiopring 2 274 348 037

Mycophanolsta 53.5 57.2 50.8 J0E3

Carticosteroids 556 =253 =57 B 024

Cithars 2.1 20 2.2 &g
Acute rajaction treatments befora SAL indtiation (34) aa.7 358 42 8 S0=8

Treatment feiure Included grart failure and tesrmination of SAL therepy. Continuous data are given 83 means = 30. Numbers n brackets represent range of valuea,
Glomerulonepnrits 88 ceuse of EIRD moluded non-biopay confirmed guspected cases.
Abbreviatons: ESRD, end-stage renal dassse; S0, alendard deviation; SEL aimimus.




Tabkle 2. Clinical and Laboratory Data at the Time of Sirolimus Initiation

Whole Population n = 725 Suceeasiul Use nom 304 Tragirment Fallune n = 422 P \alue
Apa st SAL initistion (years, rangs| 49 8=134 (13-TH) 50.4=12.7 {13-T7) 48 4=13.8 (18-TE) -383
Time intarval betwean 6.1=6.1 {0.03-28) 5.9=h8 (0.03-28) §.2=6.3 (0.03-27] T35
tramsplantation and SEL initigtion
{years, ranga)
Digbetes (34) 238 218 250 282
Hypartension [3&) 847 B28 BE.1 225
Body waight {kg, ranga) 738=15.5 (32-127) TRA=15.T (41-127) T2T7=153 [32-11% A050
Body mass indax (hg.-'mz, range) 248=42 (16.1-42.3) 25 2=4.4 (16.1-42.3) 24 B=41 {16.4-42.2) 151
aGFR (mLfmin, meadian) 38=18 (35) 45=18 (42) 35=18 (30) < 001
Proteinuria without dipstick (mg/l; 348=751 (108) 112=130 (B8) 510=837 (145) < 001
medignj
Proteinuria with dipstick (mg/L. 431=726 (118) 225=400 (118} SBT=HET (128 < 001
medizn)
Heasons for SBEL initiation (36)
Study 111 10.0 11.8 Al
Malignancy 248 32.0 19.9 < 001
Graft-ralatad reasans 51.5 437 571 < 001
*Creaping craatining” 225 177 26.5 SO0
Acute rejection 120 10.3 133 214
Chronic allograft neghropathy 188 10.0 21.8 =001
Ranal calcinaurin inhibitor toxcity 266 237 287 15
Extraranal side sffacte of 123 12.0 126 .TB4
iImmunNosuparession
Infaction 1.0 0.7 1.2 4T3
Othars 4.3 33 50 271
Linknown 105 10.0 1089 654
SRL dosing at initiation
Loading dose {mg) G.a=4 B 5540 7O=52 A&z
Maintenance doss (mg/d] 28=18 28=15 30=1.7 128
Maintenance doss at 3 months 27=18 25=145 28=20 22
img/d)
SRL trough lewel at 3 months 81=38 8.0=33 B.2=4.1 HBT
Immunosuppressive regimen bafora 808
SAL
Tripla (34) 384 40.4 as.r
Dual (3] 518 50.8 525
Monao (%) B.7 B.8 88




Table 3. Outcome of Patients After Sirmolimus Initiation

Dutcoma M .
auccassful traatmant d04 41.8
Daath with functioning graft on 40 L
SRL treatment
Graft fallure on SAL traatmant 108 148
tharaof daath aftarwards B 1.1
aRL discontinuation with functoning graft 278 380
tharaof daath aftarwards B 0.7

Deeth wih functioning graft wea related to malignancy [n = 18), cerdiovas-
culer diaesga (= 10), Bfeciion in = 3}, and o ofher i1 = 4) OF UNKNOWT CRUSSS
i1 m 5} Death after graf failure was related to cardovassyler disapas i m 2],
nfectan (n m 3], and to other i = 1) o UNKNOWN CALESS (1 m 2] Desath after
dacontinuation of SEL was ralated to malignancy {n = 1}, cardiovascuar dia-
aage i = 1), and infection i = 3).

Abbrewiation: SHL, siralimus.



Takle 4. Quantile of the Tima |(Days) to Events [Overall Treatment Failure, Survival, Graft Failure, and Delibarats
Discontinuation From Sirolimus)

Chuantile Crieral Trasiment FRume (n = 422) Survival (n o 40 Greft Fallue in = 108) Digcontnuation n = 276]
0.1 3B 725 548 287
0.2 T36 1376 105.4 5.0
0.3 120.0 ZreA 178.2 983
0.4 188.0 547.8 2536 1470
0.5 3385 T38.5 438.5 2480
0.8 501.4 238.0 554.4 397 .0
0.7 B24.4 1231.3 T40.3 5348
0.8 B24.0 1576.0 Baz.z2 HOB.8

0.8 1454.4 1785.4 1471.2 12377




Table 5. Gauses for Sirclimus Discontinuation in the 278 Patiants
With Functioning Graft

Regaon for Discontinuation y W
Graft-ralatad reasons iy 35.1
Infaction/pulmonary reasons a7 17.0
Fatiant's wish 30 10.8
Side sffacts B2 18.8

Skin, muscles, joint 22 a.0

Gastrointestinal tract 15 5.4
Cthars 10 4.8
Plannad opearation 14 5.1
Linkmown 26 3.4

Eraft-related resaons for SAL dacontinuation include deterorating GFE,
shrone rejection end pratanura: aknimuasejont incudes arthrelgie, sdema,
aphtnous ucesations end prurug) gastrantestingl reasons incude disshes
vomiting., and slierationg in clnical chamiEtty such 28 elevelad lipess of
nyperlipidemia. Fessnas with & fequency of eas than 5 are surmmerized in
Others.

Abbreyviations: FH, glomerular filtration rate: SHL, sirolimus.



Table 8. Receiver Operator Characteristic Analysis of Estimated Glomerular Fitration Rate for Successful Use of Sirolimus wvs tha
Whole Patiant Group With Treatment Failure and the Different Subgroups With Treatment Failura

ALIG Confidence Interval F Walue Senstivity Smecificity Yiouden Index BEFR Cul-off (rmilrming
All treatmeant failuras 0.vo3 0.8682 0.744 <001 Q.727 a.821 0.348 3ia4
Graft falurs 0888 0.830 0.508 =001 0.78 0.842 0817y 33
Discontinuation 0838 0.591 0.887 < 001 0.82 0.8624 0248 arAa
Graft-ralatad 0BT 0.806 0.744 =001 Q.78 0.565 0,325 3z.0
iOthier reasons 0620 0.564 0.87E <001 0.82 0.808 0228 ar.a

The lower end uppes limit af the 35% confidence interval 1a given.
Anbrevabons: AUC, erae under the curve; &EFHE, estmeled glomeruiar filtration rete; MOC, receiver opereting chesactarsatic,




Table 7. Adjusted Odds Ratios With 85% Confidence Intervals Associated With Successful Treatment With Sirolimus vs Treatment
Failure From Graft Failure, or Termination From Graft-related Reasons and Other Reasons.

Pararmeter Ealimate

B5% Confidance ntesal

Cutcarme Factor Cdds Ratio Lowwer Bound Uppesr Bound Signiicance
Graft failurs Intercept 0383
Time from Tx to SRL initistion (years) 0.881 g4 1.053 0.584
Age =t transplantstion (years) 0.985 [.283 1.018 0418
aGFR befors SAL initiation (mil/min) 0818 0.887 0848 0000
Prateinuria befora SAL initiation (ma/L) 7.33z2 2.687 18833 0000
SAL intiation years
2000-2002 18.080 4.600 71.053 0000
2003-2005 5.585 1.475 21.148 001
2005-2008
Main reason for SAL initigtion
Study 083 0144 4.774 0.835
malignancy 0445 0.082 2414 0.348
Cresping craatinina 1.507 0.656 482 0.334
Chronic allograft nephropathy 1.888 0.783 4582 0.170
Ranal CMI toxicity 1.858 [.686 4138 0277
Cthar CMI side affects 1180 0.351 4038 0780
Acuts repactions 2.883 Rl B.883 0065
Othar reasons 5523 1.787 17.071 0.003
Discontinuation due to Intarcapt 0.005
graft-related rezsons Tima from Tx to SEL initigtion [ysars) 1.025 0287 1.070 0.272
Age =t transplantstion (years) 1012 OueE3 1031 0228
alGFR before SAL initiation (mil/min) 0.985 (R el 0.eE 0037
Prateinuria before SAL nitiation (ma/L) 3145 1178 B.413 0022
SRL initizhon in tha yaars
2000-2002 2.800 1.371 5718 0.005
2003-2005 1.787 1.024 3118 0.041
2005-2008
Main reason for SAL initigtion
Study 3.580 1.583 B.0:OF 0002
Malignamcy 1.242 0580 2818 0.568
Cresping craatining 1.107 0.556 2204 a.¥73
GChranic allograft nephropathy 1.138 0.536 2418 0737
Ranal G| toxicity 1.408 0.roz 2818 0338
COther CMI side affects 21758 1.074 4 882 0048
Acuts repections 1.550 0LE10 3843 0357
Othar reasons 3284 1.408 7705 0.008




Discontinuation due to Intercapt 0.0

axira-ranal ressons Time from Tx to SRL initiation (years) 1.075 1.017 1136 0.0
Age st transplantation (yaars) 1.0 0.875 1.027 0545
aGFR before SAL initiation (mL/min) 0874 0.254 0.934 0.0
Proteinuria before SAL initiation (mg/L) 5580 3.536 28.010 0000
SAL initigtion im tha years
2000-2002 1.443 0.541 3847 0.454
2003-2005 0.5324 0.447 1810 0.B30
2005-2008

Mein reason for SAL initiation
Study 4. 388 1.28%8 13.815 0.0
Malignancy 3.433 1.328 B.BED 0.0
Cresping cragtining 1.7 0.734 4270 0203
Chronic allograft nephropathy 0_B00 0.za7 2154 0855
Ranal CNI toxicity 4.568 1.835 5.E28 0.002
Cther CNI side affects 2.5 0.871 7.354 0088
Acuts rejactions B.428 d.oia 23.544 0.000
Orthar reasons 6.318 1.888 18,870 0.002

The raference cetegory is: Succassful uss.

Abbrewiations: SHIL caicineurin inhiiore: eEFA salimated glemerules fitretion rate; SAL, sirmimus; T irensaiantation.







