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Terapia de induccion

THE OFFICIAL JOURNAL OF THE AMERICAN SOCIETY OF TRANSPLANTATION
AND THE AMERICAN SOCIETY OF TRANSPLANT SURGEONS

KDIGO Clinical Practice Guideline
for the Care of Kidney Transplant Recipients

3. VOL 9 * 2009

SU:R PILEME N'T

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Reduced Exposure to Calcineurin Inhibitors
in Renal Transplantation

Henrik Ekberg, M.D., Ph.D., Helio Tedesco-Silva, M.D., Alper Demirbas, M.D.,
Stefan Vitko, M.D., Bjérn Nashan, M.D., Ph.D., Alp Giirkan, M.D., FA.C.S.,
Raimund Margreiter, M.D., Christian Hugo, M.D., Josep M. Grinys, M.D.,
Ulrich Frei, M.D., Yves Vanrenterghem, M.D., Ph.D., Pierre Daloze, M.D.,

and Philip F. Halloran, M.D., Ph.D., for the ELITE-Symphony Study*

N Engl J Med 2007;357:2562-75. Copyright © 2007 Massachusetts Medical Society.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Rabbit Antithymocyte Globulin versus
Basiliximab in Renal Transplantation

Daniel C. Brennan, M.D., John A. Daller, M.D., Ph.D., Kathleen D. Lake, Pharm.D.,
Diane Cibrik, M.D., and Domingo Del Castillo, M.D.,
for the Thymoglobulin Induction Study Group*

N Engl J Med 2006;355:1967-77. Copyright © 2006 Massachusetts Medical Society.



Terapia de induccion

> Esteroides intravenosos: 250-500 mg iv el dia del
trasplante

> Anticuerpos monoclonales:
« Anti CD-25
« Anti CD-52
« Anti CD-23
« Anti CD-20
« Anti C5
« Otros

> Anticuerpos policlonales (timoglobulinas antitimociticas
[ATG]):
 ATG conejo
« ATG equina

Crespo M, Diekmann F, Redondo-Pachon D et al. Inmunosupresion en el Trasplante Renal.En: Lorenzo V., Lépez Gomez JM (Eds). Nefrologia al dia. ISSN: 2659-2606. Disponible en:
https://www.nefrologiaaldia.org/602
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Table 1 Risk stratification for selection of immunosuppression in kidney transplantation

Risk Type Low Medium High Possible Stratedqy
Immunalogical 0-DR rmismatch 1-DR mismatch 2-DR mismatch Increase total immunosuppressive load
First graft Afro-Caribbean recipient  Previous early immunological
Unsensitised Historical D5As graft loss
Recipient =80 MNDSAS D5As
DGF ABO-incompatible
Older donor Sensitised (high CRF/PRA)
[45] Preoperative anti-ATIIR Abs
[
Metabolic Low BMI Positive family history Impaired GT Avioid/minimise
Age <40 ADPKD BMI =35 steroids and tacrelimus
Mormal HOW positive
pre-Te GIT Age =60
Previous CWD
Race
Neoplastic Age <40 Pre-malignant lesion Previous cancer Consider low immunosuppression load
Hereditary syndrome eg. VHL  or sirolimus
lschaemia-reperfusion  Living donor CIT =12 h DCD Reduce CNI exposure
injury Deceased donor <40 Donor aged 50-60 OT=24 h
Extended criteria donor
Mor-adherence Poor RRT compliance Education
Age <20 Simple drug regime
Transition from paediatric alerntuzurnab or belatacept
to adult

Baker R], Mark PB, Patel RK, Stevens KK, Palmer N. Renal association clinical practice guideline in post-operative care in the kidney transplant recipient. BMC Nephrol.
2017;18(1):174. Published 2017 Jun 2. doi:10.1186/s12882-017-0553-2



Alto riesgo rechazo agudo

Factores de riesgo de rechazo
agudo:

« Receptor:

Numero de incompatibilidades HLA
Receptores jovenes

Etnia afro-americana

Presencia de anticuerpos antiHLA
(donante especificos o no)

o Incompatibilidad grupo sanguineo

O O O O

- Donante (favorecen retraso funcion
injerto):
o Isquemia fria superior a 24 horas
o Criterios expandidos
o Edad avanzada
o Donante asistolia controlada/no
controlada

kdigo am j transplant 2009 s1-s5155
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Alto riesgo de rechazo agudo o de DGF

Table 1. Eligibility Criteria According to Allograft Cold-1schemia Time.*
Duration of Cold Ischemia Required Risk Factors =
<16 Hr, or =30 hr and any If donor had a heartbeat, the donor had to I : as .
machine perfusion be older than 50 yr or have a serum cre-
atinine level =2.5 mg/dl (220 umeol/liter); . . n .
if donor did not hauija hl[eartbiat, rfu fur}- Rabbl( .‘\ﬂU(h}’T]]OC}’((’ (’lObUhn VETSus
ther recipient risk factors required Basiliximab in Renal Transplantation
16-24 Hr One donor or recipient risk factor{
=24 Hr Mo additional risk factors required
=30 Hr and some machine Mo additional risk factors required
perfusion

* All information available before transplantation was considered.
1 Donor risk factors were cold ischemia for more than 24 hours, donor age
older than 50 years, donor without a heartbeat, donor with acute tubular ne-

crosis, and donor requiring high-dose inotropic support. Recipient risk factors ° Seg u | m |e nto 1 2 meses
were repeated transplantation, panel-reactive antibody value exceeding 20% g
before transplantation, black race, and one or more HLA antigen mismatches ° PaC|entes USA (N = 1 83) y Eu ro pa (N = 9 5)

with the donor. . Antl CD25 VS I"ATG (1’5 mg/Kg/dI'a b 3 5 dllas)

Brennan DC, et al. New England Journal of Medicine. 2006 Nov 9;355(19):1967-77.
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Alto riesgo de rechazo agudo o de DGF ]

Table 3. Eficacy End Points 12 Months after Transplantation,

Antithymocyte Globulin Basilivimah

End Point (M=141) [N=137)
na. of patients (%)
Composite of acute rejection, delayed gnﬁ: function, 71 {50.4) 7 (56.2)
graft boss, and death
Beopsy-proven acute rejection 11 (15.8) 15 (25.5)
No. of black recipients total no. of such recipients Bjal {19.5) 13739 (31.3)
Na. of nonblack recipients total no. of such 147100 (14.0) 21295 (22.4)
recipients
No. of recipients in United States ftotal no. 13791 {14.3) 1192 (11.8)
aof such recipents
Na. of recipients in Europe total ne. of such 950 {18.0) 1445 (31.1)
FECIpIerits
Antibody-treated acute rejection 2 (L4 11 {5.0)
Delayed graft function 57 (40.4) 61 [44.5)
Graft loss 13 (5.2) 14 (10.2)
From death 4 (1.8) ey
Fram acute repection 1.7 1.7
Fram primary nonfunction 1{o.7 429
From graft thrombosis o 429
Fram chronic rejection (L4 1o
Fram infection 1.7 1.7
From toxic effects of cyclosporine 1{0.7) o
From recurrent disease 1 {0.7) o
From hypertension 1407 ]
Fram wrinary fistula 1. 0
Death 64.3) 6 (4.4
From cardiovascular disease 2 (L4) 5 3.6
From pulmonary disease 107 1 (0.7
Fram gastrointestinal disease (L4 0

Fram wnknown cause 1{o.n 0

P Value

0.34

Q.02
0.14
0.07

0.07

012

0.005
0.54
0.68

0.90

Rabbit Antithymocyte Globulin versus
Basiliximab in Renal Transplantation

Dariel C. Besmran, M

Table 4. Frequency of Adverse Events at 12 Months.*

Antithymocyte Globulin Basiliximab
Adverse Event (N=141) (N=137) P Value
no. of patients (%)
Total events 140 (99.3) 135 (98.5) 0.62
Serious events 103 (73.0) 99 (72.3) 089
Leukopenia 47 (33.3) 20 (14.6) <0.001
Thrombocytopenia 15 (10.6) 8(5.8) 0.19
All infections 121 (85.8) 103 (75.2) 0.03
Urinary tract 55 (39.0) 37 (27.0) 0.04
Probable bacterial or other 87 (61.7) 70 (51.1) 0.09
Confirmed bacterial 74 (52.5) 51(37.2) 0.01
Cytomegalovirus 11 (7.8) 24 (17.5) 0.02
Viral other than cytomegalovirus 30 (21.3) 16 (11.7) 0.04
Fungal 20 (14.2) 20 (14.6) 1.00
Protozoal 0 1(0.7) 0.49
Cancer 5(3.5) 1(0.7) 0.21
Post-transplantation lymphoproliferative 3(21) 0 0.13
disease
Renal-cell carcinoma in native kidney 1(0.7) 1(0.7) 1.00
Cutaneous squamous-cell carcinoma 1(0.7) 0 1.00

CONCLUSIONS

Among patients at high risk for acute rejection or delayed graft function who received
a renal transplant from a deceased donor, induction therapy consisting of a 5-day
course of antithymocyte globulin, as compared with basiliximab, reduced the inci-
dence and severity of acute rejection but not the incidence of delayed graft function.
Patient and graft survival were similar in the two groups. (ClinicalTrials.gov number,
NCT00235300.)

Brennan DC, et al. New England Journal of Medicine. 2006 Nov 9;355(19):1967-77.
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co nti n u a Ci6 n a 1 0 a ﬁ OS ( N EJ M ) Long-term safety and efficacy of antfthymocyte@

globulin induction: use of integrated national
reqistry data to achieve ten-year follow-up of

Seguimiento a largo plazo de pacientes de USA (N=183) 10-10 Study participants

La induccion con rATG es superior a Basiliximab a los 5 afos
postrasplante para el triple objetivo de rechazo agudo, fallo del injerto o
muerte. A los 10 ainos postrasplante la induccion con rATG es
comparable en eficacia y seguridad a Basiliximab (no inferioridad).

Lentine KL, et al. Trials. 2015 Aug 19;16(1).



Freedom from AR by Induction Death-Censored Graft Survival by Induction
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Fig. 2 Freedom from triple endpoint according to induction Induction = Induction
| regimen. Basi, basiliximaky; rATG, rabbit antithymocyte globulin ) 0 ;f&% 0 ;’ﬁ_‘fﬁ
I | I | I | I | I 1 I | I ! I ! I ! I | I |
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Years after Transplant Years after Transplant
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Numbers at Risk Numbers at Risk

Lentine KL, Schnitzler MA, Xiao H, Brennan DC. Long-term safety and efficacy of antithymocyte globulin induction: use of integrated national registry data
to achieve ten-year follow-up of 10-10 Study participants [published correction appears in Trials. 2015;16:412]. Trials. 2015;16:365.



Donantes con criterios expandidos

Table 1. Demographics istics of Studied Groups
&.Jf\}‘:‘%f Thymogiobulin I
;_[E'E-% @”‘“‘""‘ =162 8;’?":"5:’5 V:ue
) ) ) N Follow-up {mo) 766 + 4134 7002 + 4345 131
Safe nd Effic f Induction Treatment with Low Th lobul
Doses in Kidney Transplantation from Expanded-Gritera Donors. i MILTI ARk A
A. Sancho Calabuig®, E. Gavela Martinez, J. Kanter Barga, 5. Beltrdn Calatdn, Al Avila Bemabeu, Donor age (y) 584 :> 1405 S68 + 1347 284
and .L.M. Pallardd Mateu Donor sex (male) 85 6‘—5, 04 ‘58] 525
Hoaple Lrksitas i Paast. sisacs, Spsih Cerebrovascular donor death 113 (72.4) 105 {65.6) 101
Donor »70y “ME5D 22 (138 010
Estudio retrospectivo: ipeusentaat e G vl by o Wl ool -l
o Dosis timo = 1-3 dosis de 1,25 mg/kg por I e, TGN A0
protocolo :'mu - 20 (762 33 (87.1 o
. . acrolimus 1 1 1)
o Profilaxis CMV 3 meses ambos brazos Cyclosporine WEAH 20129
o Resultados: pra-y ol Waie  sgey oo
o menos rechazos agudos con ATG e S . YOO :;jfff; pies
o Mayor incidencia CMV con ATG s S R T Son  swa
o Incidencia similar de neoplasias T ——r—-——
o No diferencias en supervivencia de paciente S

< InJertO a los 2 anos Conclusions. Induction with low doses of antithymocyte globulin resulted in a lower

incidence of acute rejection with graft and patient survivals similar to that obtained with
basiliximab induction, in spite of a worse donor profile. CMV discase was more frequent with
antithymocyte globulin, without an increase of infectious hospitalizations or cancer devel-

_ _ _ opment, in long-term follow-up.
Sancho Calabuig A, et al. Transplantation Proceedings. 2015 .- 4
Jan;47(1):50-3.



Donantes de edad avanzada

Induction Treatment With Low-Dose Thymoglobulin or Basiliximab in
Renal Transplants From Older Donors

E. Gavela Martinez, A. Sancho Calabuig, V. Escudero Quasada, Al Avila Baemabeu, S. Baltrdn Catalan
A.l. Morales Garcia, J.F. Crespo Albiach, and L.M. Pallardd Mateu

Estudio retrospectivo.
« N=63 (27 ATG vs 36 BSX) con edad media donantes 63 afnos y receptores 61 anos.
« Dosis timo = 1,25 mg/kg en DO y D2
« Resultados a 3 anos:
« Tendencia a menor DGF con timoglobulina — 33% vs 55,6% (P = 0.08)
* 0% rechazo agudo con timoglobulina vs 30,6% con basiliximab
« Similar incidencia de CMV (15% vs 14,3%), neoplasias o readmisiones por

infecciones
« Menor estancia hospitalaria tras trasplante con timoglobulina (13 vs 16 dias)

Conclusiones: Bajas dosis de timoglobulina son mas efectivas que Basiliximab
evitando rechazo agudo y, probablemente el DGF, sin diferencias en
complicaciones infecciosas o supervivencia del injeto y del paciente

Gavela Martinez E, et al. Transplantation Proceedings. 2008 Nov;40(9):2900-2.



- - / 5 wa [eree N
Donante en asistolia controlada % [EDNog

Original

- 3-F ]

Trasplante renal con organos procedentes de donacion tras
parada circulatoria controlada: resultados del estudio
multicéntrico GEODAS-3

Tabla 1 - Caracteristicas basales de los donantes, receptores y datos relevantes del proceso del trasplante

- Analisis retrospectivo multicéntrico Dssente

Edad en afos, media (DE) 57.2{(12,0
( N — 3 3 5 ) Hombre (%) 9,1
Donante con criterios expandidos (%) 459
Causa de muerte cardiovascular (%) 553
-7 Receptores n-566
- o) o)
IndUCCIOn 9917 /0' 6714 /0 Edad en afos, media (DE) 56,5 (12,0
. . H Edad = 65 anos (%) 24,1
timoglobulina y 32,6% basiliximab Hombres (% Py
Diabetes mellitus (%) 32,1
Evento cardiovascular previo (%) 108

Etiologfa de la ERC (%)

- Incidencia de 3,4% de fallo primario eneosony o

Nefropatia hipertensiva 12,2
H : Nefropatia diabética 138
del injerto, y 48,8% de DGF (a i
. 4 . 4 Foliquistosis 14,5
pesar de induccion e introduccion oms 103
ret ra Sa d a d e IC N ) Terapia renal previa (%)
Hemodidlisis/dialisis peritoneal 7547197
Trasplante en predialisis 49
Tiempo previo en didlisis en afios, mediana (IQR) 2,02 (1,19.3,53

- Se asocian a DGF: tiempo isquemia oo s aatio
. « F g = Caracteristicas del trasplanto
caliente > 14h, hemodialisis frente :

Numero de incompatibilidades HLA, media (DE) 39(1.3)
L H Isquemia fria en horas, media (DE) 12,3 (6,5)
a d I a I I S I S pe rl tO n ea I 7 ed a d d e I Isquemis callente en minutos, media (DE) 26,5 (15,6)

Induccion (timoglobulina/basiliximab) en % 67 4/32,6
d O n a n te Seguimiento en afios, media 1,9

DE: desviacion estandar; DM: diabetes mellitus; DP: diflisis peritoneal, ERC: enfermedad renal cronica; HD: hemodialisis; HLA: antigeno leuco
citario humano; IQR: intervalo intercuartilico.

Portolés IM, Pérez-Saez MJ, Lopez-Sanchez P, et al. Kidney transplant from controlled donors following circulatory death: Results from the GEODAS-3

multicentre study. Trasplante renal con 6rganos procedentes de donacion tras parada circulatoria controlada: resultados del estudio multicéntrico
CEOMAC.T BMafralamis (Eral EAY 9010-20/7%-1C1_1C0



Receptores de bajo riesgo inmunoloégico

Very low dose Anti-Thymocyte Globulins versus Basiliximab in non-
immunized kidney transplant recipients

r'_- —
N =100
\- Very low ATG Similar maintenance therapy
1 3' Di ﬁt (mean 2mg/kg total dose)
e [ A0S 1o T s e S >
Retrospective : A N =83 T M3 M12
study fromthe ','z‘,;“n‘;m?g::;,’;’:: Basdiximab Tac trough level = 8.5 ng/mi Tac trough level = 6.5 ng/ml
DIVAT Cohort Reycipients (20mg DO and D4) Steroid therapy : 31% Steroid therapy : 39%
Basiliximab compared to very low ATG :
. Similar:
" strecton spnde | () SRty more Post- gy - Infectious
1.92; C195% [0.77; 4.78) E Pl - i compkcations. (E40.99;
. <) s546) S ST C195% [0.65; 1.50])
. Slgnlﬁ.cantly. more cumulated ™~ . - CMV viremia (HR 0.85;
I;eég,ztlon g%l?)odes (1 7. 0% VS 1 Cl195% [041' 178])
3%, p=0,

Induction with a very low dose of ATG in non-immunized recipients was safe and associated with a
comparable rate of rejection and less post-transplant diabetes without increasing infectious complications.

W @c_massoumipour
6_»}\ MASSET, et al. Transpl. Int, 2023
st doi: 10.3389/ti.2023.10816 Transplant

GRAPHICAL ABSTRACT |

Masset C, et al. Transplant International. 2023 Feb 3;36.



Revision sistematica y metaanalisis

Tl‘a S p I a I‘Ite ESté I1 d a Ir. Transplantation Reviews
ATG reduce el rechazo agudo IR SRR
Mejor supervivencia del injerto a 3-5 afos con ATG Review it .
ATG aumenta incidencia CMV. iy o tibepp e absiodo ool
No diferencias en dosis estandar de ATG 6 mg/Kg frente a dosis mas O,
bajas (1,5-5 mg/Kg). No diferencias en administracion fraccionada covsieg et el v, sl g
frente a dosis Unica. Frscin
Tl‘asplante alt_o I"iesgo rechazo: 985 of records identified through 526 of records identified through

Medline database searching CENTRAL database searching

ATG reduce riesgo rechazo agudo
No diferencia en DGF.
No se precisa dosis acumulativa timoglobulina >7 mg/Kg

Trasplante alto riesqgo DGF:
No diferencias de DGF entre ambos tratamientos (ATG vs IL2RA).
ATG permite introduccion retrasada de ICN

Trasplante donante vivo:
Tendencia a menor rechazo agudo con timoglobulina (p=0.19).
No diferencias en DGF, funcidn renal, nefropatia BK o DSA de novo.

Trasplante receptor anoso: no datos concluyentes sobre
mejor opcién de terapia de induccidn.

Montero N et al. Transplantation Reviews. 2023 Dec;37(4):100795.

]

L ]
1266 of records after
duplicates removed |

1055 of records excluded (duplicated: 84,

4 . reviews /case series/protocols: 320, wrong

1266 of title and intervention: 419; wrong population: 134
abstract screened } * congress abstract: 98)

L]

211 of full-text 1‘ 75 of full-text articles excluded (duplicated
articles assessed | « 13, no data: 32; reviews: 2; wrong
for eligibility ]‘mlrrwnnon 22, congress abstract. 6)

'
136 of studies
included in
qQualitative synthesis

L]
37 RCT and 99 observational
studies included in quantitative

synthesis (meta-analysis)




Table 1 Risk stratification for selection of immunosuppression in kidney transplantation

PERFILES DE RECEPTOR. Terapia de induccion: éa quién?

Risk Type Low Medium High Possible Strategy
Immunological 0-DR mismatch 1-DR mismatch 2-DR mismatch Increase total immunosuppressive load
First graft Afro-Caribbean recipient  Previous early immunological

Unsensitised
Recipient >60

Historical DSAs
NDSAs

DGF

Older donor
[45]

graft loss

D5As

ABO-incompatible
Sensitised (high CRF/PRA)
Preoperative anti-ATIIR Abs

(1171
| )

Metabalic Low BMI Positive family history Impaired GT Avoid/minimise
Age <40 ADPED BMI =35 steroids and tacrolimus
Mormal HCV positive
pre-Tx GTT Age =60
Previous CVD
Race
Meoplastic Age <40 Pre-malignant lesion Previous cancer Consider low immunosuppression load

lschaemia-reperfusion
injury

Non-adherence

Living donor
Deceased donor <40

T =12h
Donor aged 50-60

Heraditary syndrome e.g. VHI

oCD
CT=24 h
Extended criteria donor

Poor RRT compliance
Age <20

Transition from paediatric
to adult

or sirolimus

Reduce CNI exposure

Education
Simple drug regime
alemtuzumab or belatacept

Baker RJ, Mark PB, Patel RK, Stevens KK, Palmer N. Renal association clinical practice guideline in post-operative care in the kidney transplant recipient. BMC Nephraol.
2017;18(1):174. Published 2017 Jun 2. doi:10.1186/512882-017-0553-2



Riesgo cardiometabodlico

TABLA 1. Definicion de las alteraciones del metabolismo de la glucosa v su frecuencia [4] [30]

SOG: Sobrecarga oral de glucosa

Criterios Diagndsticos Frecuencia

Diabetes Mellitus Postrasplante
* Glucema en ayunas >126 me'dl en mis de una

ocasion

28% a los 3 meses
* Glucemia al azar =200 mg/dl con sintomas 19% al ano

* Glucemia a las 2 horas de una SOG 2200 me/'dl | 30% a los 3 afios

Intolerancia a la Glucosa

* Glucemia 2h tras test TOG >140 y <200 mg/dl | 18% al ado y 19%6 a 3 aflos

Glucemia basal alterada
Glucemia en ayunas =100 y <126 me/dl

11% (aislada o combinada con intolerancia a la glucosa)

Sindrome Metabblico
Obesidad central, disminucion de HDL-c,

hipertrighiceridennia, glucemin basal alterada 38% a los 3 adios

hipertension arterial (3 de 5 criterios)

Figura 2. Patogénesis de la Diabetes Postrasplante Renal.

ACN: Anticalineurinicos. Tacro: Tacrolimus; CsA: Ciclosporina A

Fenotipo de Insulinoresistencia
(Secrecion de Insulina no proporcional)
(Edad, Sobrepeso/Obesidad central, Hipertrigliceridemia,

| Glucemia basal alterada/Intolerancia a la Glucosa/S. Metabdlico ) |

TRASPLANTE RENAL
: > -ACN (Tacro>CsA)
Corticosteroides Mg (?)
% Resistencia Insulina | Secrecidn de Insulina
L § T Glucotoeodad

| Hiperglucemia I

La inmunosupresion explica el 75% del riesgo de desarrollar DPT — buscar

Figura 1. Incidencia de Diabetes Postrasplante renal [4]
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Figura 1.

IFABLA 2. Factores de riesgo de Diabetes Postrasplante Renal.
* Comunes a la Diabetes tipo 2.

PRETRASPLANTE POSTRASPLANTE
Edad* Inmunosupresion
Sobrepeso/Obesidad central® * Dosis acumulada de corticosteroides
Historia familiar* * Anticalcineurinicos (Tacrolimus > CsA)
Hipertrigliceridemia® * Inhibidores mTOR
Glucemia basal alterada® Hipomagnesemia
Intolerancia a la glucosa® Infeccion por CMV (otras infecciones)

Sindrome Metabolico®
Infeccion por Virus C*
Raza (negra, hispana)*
Poliquistosis renal
Hipomagnesemia

Polimorfismos genéticos relacionados

equilibrio entre riesgo de desarrollarla y aumento riesgo de rechazo

Torres Ramirez A, Rodriguez Rodriguez AE, Porrini E. Diabetes tras el Trasplante Renal.En: Lorenzo V., Lopez Gomez JM (Eds). Nefrologia al dia. ISSN: 2659-2606.

Disponible en: https://www.nefrologiaaldia.org/298




> @ % @ Rabbit-ATG or basiliximab induction for rapid steroid
- withdrawal after renal transplantation (Harmony):

an open-label, multicentre, randomised controlled trial AmA AmB: ArmC:rabbit  Total
basiliximab basiliximab plus  ATG plus (n=587)
Oliver Thomusch, Michael Wiesener, Mirian Opgenoorth, Andreas Pascher, Rainer Peter Woitas, Oliver Witzke, Bernd Joenigen, Markus Rentsch, :’::,206) :rd e 'WT;::’&;WJ;J
Heiner Wolters, Thomas Rath, Tulay Cingoz, Urs Benck, Bernhard Banas, Christian Hugo! (n=189) (n=192)
Age (years) 54.5(1-0) 540(128) 53:6(11.9) 541(12)
Men 141 (68%) 122 (65%) 124 (65%) 387 (66%)

= Pacientes de "“bajo riesgo inmunoldgico”: compatibilidad s il

Cause of end-stage renal disease

ABO, CDC, no DSA, y PRA como mucho del 30% i olugeesel TG 7IOW 69060 2w

disease
Glomerulonephritis 57 (28%) 56 (30%) 48 25%) 161 (27%)
Polycystic kidney disease (adult 43 (21%) 34 (18%) 36 (19%) 113 (19%)

= 3 brazos, timo (1,5 mg/Kg x 4 dias) o BSX + Tac + MMF + e

prednisolona

= Brazo estandar: prednisolona el dia de la cirugia (dia 0) y ~ «=""""" "7 om0
disminucion gradual segun el estandar institucional con el
L. . . Undefined cause 10 (5%) 25(13%) 18 (9%) 53 (9%)

requisito de alcanzar una dosis de 10 mg de prednisolona Ty of dono

s s . Deceased 174 (84%) 169 (89%) 168 (88%) 511 (87%)

por dia despues de 4 semanas Yy una dosis de po  mom e e
mantenimiento de 2,5 a 5,0 mg por dia después 3 meses. i e R Sied weon
Anhgcn mismatches: A, B and 08,1009 08,1008 08,1009 081009

= Brazos retirada rapida: se retiraron los corticosteroides a i O e S

Previous transplants 11 (5%) 6(3%) 6(3%) 23 (4%)

partir del dia 8. Por lo tanto, 500 mg de prednisolona el dia Cotischaemiatinedecesed  699069) 2095 ROG)  710289)

donors only (min)

0 fueron seguidos por 100 mg el dia 1, 75 mg el dia 2, 50 romegoinssedogesats  SIG5%) 41059 s0@sn)  18asw

donor positive, recipient negative

mg el dia 3 y 25 mg por dia los dias 4 a 7 ooy i I L

negative

Thomusch O, et al. The Lancet. 2016 Dec;388(10063):3006-16.
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e o = @ M Rabbit-ATG or basiliximab induction for rapid steroi
(n=206) steroid steroid Cranshland o °
-
itk sl withdrawal after renal transplantation (Harmony):
. - -
Sl d lled trial
e an open-label, multicentre, randomised controlled tria
e " won months
Bio (excluding border| ti 23 (1% 20(11% 19 (10%)
B et sl n e ' Oliver Thomusch, Michael Wiesener, Mirian Opgencorth, Andreas Pascher, Rainer Peter Woitas, Oliver Witzke, Bernd Jaenigen, Markus Rentsch,
P9 9
Arm A versus arm C 075 -
Arve Biasia s 087 Heiner Wolters, Thomas Rath, Tulay Cingoz, Urs Benck, Bernhard Banas, Christian Hugot
Steroid-resistant rejection® 4(2%) 5(3%) 4(2%) 088
Banff dassification 2005
Acute T-cell-mediated 1A 8 (4%) 9(5%) 5(3%)
Acute T-cell-mediated 18 1(<1%) 1(1%) 1(1%) ArmA: Arm B: ArmC: pvduc
Acute T-cell-mediated 2A 73%) 7(4%) 2(1%) basiliximab  basiliximab  rabbit ATG
Acute T-cell-mediated 28 1(1%) 1(1%) plus steroids  plus rapid plus rapid 50
Acute antibody-mediated 1 2(1%) 1(1%) 2(1%) (n=206) M steroid pe0.0004
Acute antibody-mediated 2 1(<1%) 1(1%) 1(1%) M;:’M W“’\d;w 404
Acute antibody-mediated 3 (n=189) (n=192)
Secondary endpoints (Continued from previous page) 7 30
Patient survival at year 1° 195(95%)  184(97%)  186(97%) 032 Infections § = s
. B p=04J
Death censored allograft survival at year 1 198 (96%) 183 (97%) 184 (96%) 087 Infections® 106 (51%) 108 (57%) 104 (54%) 053 £ 204 [ —
Graft loss or death at year 1* 18 (9%) 11(6%) 13(7%) 052 o et ace . X o 66
Malignancies® 5(2%) 2(1%) 5(3%) 058 Opportunistic infection 71 (34%) 59(31%) 59(31%) 9 2
Post-transplant lymphoproliferative disease* 1(1%) 065 Non-opportunistic infection” 61(30%) 71(38%) 69 (36%) 020
Steroids at 1 yeart 185 (90%) 31(16%) 33(17%) 087 Cytomegalovirus infection® 43(21%) 39(21%) 38 (20%) 096 o i =
Mean glomerular fitration rate (ml/min) BK virus infection® 6(13%)  14(7%) 21(1%) o2 o rorcngi oo R o ol e Wil -samors
Cockeroft-Gault: 573(225) 580(226) 629(235) o010 Epstein-Barr virus infection® 6(3%) 2(1%) 7(4%) 025 % ’X;'f.::f- s ie s i R
£K-21 equation 463(195) 474(198) 502(204) 035 B Am A Baslaimab phos sterods 70% B 8w 88% 19% 20.5% 92%
Cardiovascular risk factors Data are n (%) or mean (SD), unless otherwise stated. The ir to-treat popul 1¢ of all p who B Arm B Baildrmab ;:;-, rapd sterod withdrawal 1'1 8% gow son 43% 23% .;5 %
Cholesterol (mmol/L)§ 52 49 50 013 received at least one dose of a study drug. The calculated GFR was determined from the serum creatinine level with the | g am ¢ Rabba ATG plus rapid stevoid withdrawal 151% 98 9 8% 00% 104% 27
of the Cockcroft-Gault formula or the CXD-EP! equation to calculate the creatinine clearance, CKD-EP1=Chronic —
HOL cholesterol (mmel/L)§ 13 12 12 oo155 e s Pt PR ; a . sl
o - 2 2 AT, - oL - R igure 3: C p y of post. P mellitus from two to twelve months according to all diagnostic criteria and study group
LDL cholesterol{ mmol/L 1 2 0 006 my Disease Epn&mvology Collaboration. Eswm-mm"’hmg RO Fisher'sexact test: p value Exduding renal transplant recipients with the diagnosis of diabetes at baseline (left column), the cumulative incidence of the diagnosis of post-transplantation
( 1NLY 3 9 3 .
. calculated for st arm A ws Bus C tFisher s exact test: p value caloulated for st arm B vs C. #Student’s £ test: . ing to all critersa (fasti TT, HbA, value) starting 2 months after transplantation and ending at 12 months is reported. Interesti
1 id /L) § 21 N 22 049 P diabetes according to all criteria (fasting ghucose, oGTT, HbA, ) g spl q epor ngly.
righycerides (mmal/L) 9 I p value calculated for study arm A vs B vs C §Student’s t test: p values cakulated for studyarm Avs Band C.
Body-mass index change from baseline (kg/m")§  +0-1 -0-2 -02 025
Bodyweight change from baseline (kg)§ 403 06 04 027 Table 2: Primary endpoint and selected secondary endpoints at 1 year
Mean systolic blood pressure (mmHg)§ 1346 1347 1358 080
Mean diastolic blood pressure (mmHg)$§ 778 769 789 095
Anaemia® 55 (27%) 7339%) 67(35%) 00164 N b d - f = I h d
[}
Gk il See R wide ok O Se obpservaron iTerencias en el rechazo agudo,
Anaemia and ESA drug® 22 (11%) 44(23%) fa(a%) 00005 i i d I i 1 t d I t t I 3
Catarat® 2% 30 100 supervivencia €l Injerto y del receptor entre ias
Osteoporosis® 24 (12%) 10 (5%) 12(6%) 00220
Fractures® 2 (1%) 012 ra maSl
Avascular necrosis® 1(1%) 100 L] - I
o batag e G, o « Menor desarrollo de diabetes y osteoporosis con la
(Table 2 continues on next page)

Thomusch O,

et al. The Lancet. 2016 Dec;388(10063):3006-16.

retirada precoz de esteroides.
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Excellent efﬁcacy and beneficial Safew dunng Table 2: Safety endpoints at 5 years after transplantation®.
observational 5-year follow-up of rapid steroid A s A G
withdrawal after renal transplantation (Harmony FU basiliximab/ basiliximab/ TATG/
steroids RSWD RSWD FU-ITT*
study) Variable n=113 n=101 n=98 n=312 P-value*
Table 3: Efficacy endpoints at 3 and 5 years after transplantation. Infections
: : Severe bacterial infections, 29/112 (25.9) 35/101 (34.7) 14/98 (14.3) 78/311 (25.1) 004
yer i hospitalization required
Arm A: Arm B: Arm C: Arm A: Am B: Arm C: More than one severe bacterial infection 14/112 (12.5) 19/101 (18.8) 8/98 (8.2) 41/311 (13.2) 086
basiliximab/  basiliximab/ YATG/  basiliximab/ basiliximab/ TATG/ Invasive opportunistic infection 4/112 (3.6) 7/101 (6.9) /98 (8.2) 19/311 (6.1) 366
Variable groups Category ~  steroids RSWD RSWD steroids RSWD RSWD P-value® Any CMV infection 9/112 (8.0) 10/101 {9.9) 14/98 (14.3) 33/311 (10.6) 348
BPAR %(N+new 147(23+3) 124(20+1) 132(1942) 147(26) 145142  132(1) 932 Any BKV infection 3/112 (2.7) 2/100 (2.0) 5/98 (5.1) 10/310 (3.2) 476
events)’ BKV viremia 3/112 (2.7) 2/100 (2.0) 5/98 (5.1) 10/310 (3.2) 476
BPAR including borderlines % (N+new 19.4(344+2) 178(28+42) 196(27+45  194(36) 208(30+3) 207(32+1) 987 BEV neplimopathy 1/112 (0.9) 0/100 (0.0) 3/98 (3.1) 4/310(1.3) 164
3 ) events)* Anti-HLA antibodies®
Patient survival %(N+new B892(1147) 951(4+43) 934(6+3) B847(18+47) B4(7+6) 904(9+5) 178 Screening performed 54/113 (47.8) 441101 (43.6) 45/98 (45.9) 143/312 (45.8)
events) g & A
All anti-HLA antibodies 7/54 (13.0) 11/44 (25.0) 15/45 (33.3) 33/143 (23.1) 049
De:ut:’\w.cvear;soredgmft %(l:v:nn:;/ 958(8+0) 266640 953(8+0) 949(8+41) 930(6+3) 914(8+495) 47 De novo Anti-HLA antibodies 3/54 (5.6) 6/44 (13.6) 9/45 (20.0) 18/143 (126) 087
Patient and graftsurvival % (N+new B858(1847) 927(1042) 895(13+43) 807(25+8) 840{12+9) 832(16+ 10 448 Donor-specific anti-HLA antibodies 4/54 (7.4) 5/44 (11.4) 5/45 (11.1) 14/143 (9.8) 825
events) De novo DSA 0/54 (0.0) 3/44 (6.8) 1/45 (2.2) 4/143 (2.8) 072
Diverse
*Estimated by Kaplan-Meier method. Any cardio- or cerebrovascular event 117109 (9.7) 14/97 (13.9) 7/96 (7.1) 32/302 (10.3) 281
: ) A Anemia 14/110 (12.7) 16/97 (16.5) 16/96 (16.7) 46/303 (15.2) 671
Table 4: Cox regression analysis for time to death from any cause. Anemia requiring ESA 3/110 2.7) 10/97 (10.3) 10/96 (10.4) 23/303 (7 6) 041
Any fracture event 3/109 (2.7) 2/97 (2.0) 3/96 (3.1) 8/302 (2.6) 910
s Weight, relative change® (mean £ SD) 10£013 10£013 10£011 10£013 190
Risk factor HR 95% CI P-value HR 95% CI P-value BMI, relative change® (mean + SD) 10+01 11+£01 10401 10+£01 203
PTDM* S/58 (8.6%) 7/76 (9.2%) 4/67 (6.0%) 16/201 (8.0%) 802
Age (per 10 years) 3.143 (2.163-4.567) <.001 3.296 (2.094-5.187) <.001 Current immmuw[usive medication
Sex Female vs male 1.099 (0.617-1.958) 750 Corticosteroids 42/109 (38.5) 23/101 (22.8) 21/96 (21.9) 86/306 (28.1) 012
Rapid steroid withdrawal Yesvsno 0575 (0.330-1.003) 051 0.554 (0.314-0.976) 041 Tacrolimus 87/109 (79.8) 85/101 (84.2) 81/96 (84.4) 253/306 (82.7) 626
Induction therapy rATG vs basilix 0773 (0411-1.456) 426 MMF/MPA 87109 (79.8) 82/101 (81.2) 83/96 (86.5) 252/306 (82.4) 444
Time on .dlalys:s (peré n_aonfh) 0.999 (0.958-1.043) 981 1.047 (1.000-1.095) 048 mTOR inhibitors 71109 (6.4) 5/101 (5.0) 3/96 (3.1) 15/306 (4.9) 602
Donor with expanded criteria Yes vs no 2757 (1.529-4.970) <001 Cyclosporine 4/109 (3.7) 3/101 (3.0) 5/96 (5.1) 12/306 (3.9) 760
Diabetes mellitus at transplant Yes vs no 4818 (2.731-8.498) <.001 2.968 (1.617-5.447) <.001
Cardiovascular disease at transplant® Yes vs no 3.391 (1.922-5.981) <001 1.876 (1,028-3.426) 041 5 N 3 ; A . -
Safi f formed fi d did th first F! , D
Renal anemia at transplant® Yes vs no 0.913 (0.484-1.720) 778 absoelutyt: ';;‘Tﬁ:fnﬂé‘?,'ﬁﬁ.”m"”’,‘;i: ;pgrglf:??nedunwm “J&’u’bﬁ"" T S S I T W S T TS e e L
Arterial Hypertension at transplant® Yes vs no 0.994 (0.358-2.764) 991 0.461 (0.159-1.339) 155 “Anit-HLA antibodies were considered positive with detectablity. )
Hyperlipidemia at transplant® Yes vs no 1.792 (1.027-3.129) 040 :Computed s value at S-year visit divided by value at baseline (value 1 means constant weight) ) .
levated cholesterol at transplant® Nek Ve 00 1333 (0.746-2.381) 332 m{g mlzsw;;huc;:l“t:uwa mellitus at baseline and without PTDM during original Harmony study (203 patients in total, Arm A 59 patients, Arm B 76
Elevated triglycerides at transplant® Yes vs no 1363 (0.749-2.482) 311 *p.values calculated for comparison of Arm A vs B vs C Fisher's exact test, analysis of variance or Kruskal-Wallis H test, as appropriate.
TATG: rabbit ATG; ITT. intention-to-treat; eGFR: estimated glomerular filtration rate; CKD-EPL: Chronic Kidney Disease Epidemiology Collaboration; SD: standard
*Effect selection by forward selection, Significance level for entering a predictor into the model is 0.20. deviation; IQR: interquartile range; RSWD: Rapid steroid withdrawal, CMV: Cytomegalovirus; BKV: BK polyomavirus; PTLD: Post-transplant lymphoproliferative
PAccording to centre definition and local laboratory references. disorder; CKD-EPL: Chronic Kidney Disease Epidemiology Collaberation; DSA: Donor-specific antibody; ESA: Erythropoiesis-stimulating agents; BMI: Body mass

index; PTDM: Post-transplant diabetes mellitus; MMF/MPA: Mycophenolates.

Stumpf J, et al. Nephrology Dialysis Transplantation. 2023 Jun 30;39(1):141-50.
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Immunosuppression Regimen Use and Outcomes in Older
and Younger Adult Kidney Transplant Recipients: A National
Registry Analysis

Krista L. Lentine, MD, PhD'-*, Wisit Cheungpasitporn, MDZ", Huiling Xiao, PhD', Mara
McAdams-DeMarco, PhD3, Ngan N. Lam, MD?, Dorry L. Segev, MD, PhD?, Sunjae Bae,

PhD?, JiYoon B. Ahn, PhD?, Gregory P. Hess, MD®, Yasar Caliskan, MD', Henry B. Randall,
MD', Bertram L. Kasiske. MD6, Mark A. Schnitzler. PhD'.T, David A. Axelrod. MD, MBA7-T
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Figure 1.

Acute rejection incidence =6 months to 3 years after kidney transplant, by early ISx regimen and recipient age. *
P=0.05 for comparison to reference regimen, within each age group. ALEM, alemtuzumab; AZA, azathioprine; Cs4,
cyclosporine; MPA, mycophenolic acid; mTORi, mammalian target of rapamycin inhibitor; Pred, prednisone; Tac,

tacrolimus; TMG, anti-thymocyte globulin

Lentine KL, et al. Transplantation. 2021 Jul 20;105(8):1840-9.
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B. Patient Death >6 mos to 5 yrs Post-KTx by ISx Regimen
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Figure 3.
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Death-censored draft failure (A) and death (B) incidence =6 months to 5 years after transplant, according to early ISx

regimen and recipient age.
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Conclusiones y reflexiones

» ¢Qué consideramos alto riesgo inmunoldgico? Siguen sin estar bien definidos los
criterios.

» En donante en asistolia se produce un dafo por isquemia-reperfusion y puede ser
interesante retrasar la introduccion de CNI para evitar nefrotoxicidad.

» En donante mayor y donante de criterios expandidos se recomienda individualizar
la dosis de ATG. El uso de ATG a dosis bajas es eficaz en la prevencion del
rechazo y se asocia a buen perfil de seguridad.

» ¢.Debemos  considerar Unicamente riesgo  inmunologico o  también
cardiometabdlico? En el paciente cardiometabdlico, la eleccion de la terapia de
induccion podria permitir reducir dosis de corticoides sin riesgo de aumentar el
rechazo y con ello reducir la incidencia de la diabetes mellitus post-trasplante.

» Se precisan mas estudios para saber qué grupos se beneficiarian mas de
induccion con ATG, cual es el regimen optimo y como monitorizar la ATG para
optimizar la respuesta y limitar su toxicidad.



