
Josep Maria Subirachs (1927-2014)

1985

Antoni Caralps



Lessons and consequences in the 
evolution of immunosuppression in 

organ transplantation 

Josep M. Grinyó

Emeritus Professor of Medicine



Eras in 
Immunosuppression 
in Transplantation

Conventional IS (AZA-ST)

Calcineurin inhibitor era : 
CsA and tacrolimus

Rationally designed IS 
(MOA)



Conventional Immunosuppression (AZA+ ST) 
(1964- 1980)

Adrenal cortical 
steroids: Kendall’s 

compound E: 
‘cortisone’ (1953)

anti-inflammatoty effects 
(Rheumatology…)

• A ‘wonder drug’

• Medicine before and after 
steroids

From 6- mercaptopurine 
(antineoplastic drug) to 

azathioprine 

National Research 
Council Conference 
(Washington 1963)

AZA + steroids (Starzl 1963)

2007

Very well known limitations



CNI and 
MMF

Reduction of rejection rates

Toxicities

Metabolic and CV morbidity

Malignancies (+BKVi)

Transplantation: from an ‘acute’ to a ‘chronic’ clinical entity

Need for improved outcomes in the mid, long-term

Acute rejection: not enough appropriate for evaluating the benefits of a 
new drug/ IS regime

Endpoints



Empirical IS 
minimization 
strategies

ST withdrawal

CNI minimization

CNI withdrawal

Trial and error approach



The success of the Symphony trial

The threat of ABMR

Back to more conventional CNI doses and exposures?

Tac levels 3-7 ng/ml



Biomarker-driven IS 
minimization/withdrawal

Partial success

No solid 
conclusions from 
the assessment 

of tolerance 
signatures under 

IS

Limited value for 
safe (and 

effective) CNI 
withdrawal

The threat of 
ABMR



IS drug development in transplantation in the last decade

• DSG analogues

• FK778

• FTY 720

• Anti-CD40L mAb

• Alefacept

• Sotrastaurin

• CsA analogs

• JAK3 inhibitors

……..in parallel



ILs

CNI ?

Sotrastaurin (PKCi): inhibition of T cell activation

Efficacy failure in RT

NFAT

small molecule IS?



Historical imbalance between T and B cells

• Pathophysiology of allograft 
reaction

• BMK development for transplant 
monitoring  (beyond anti-HLA Ab)

• IS drug development 

• IS borrowed from myeloma

• Better knowledge of B cell effects 
of T–cell-oriented IS agents

T cell

B cell

crosstalk



mAbs: antagonism or agonism?



The story of Belatacept
(after phase III BENEFIT trials)





The story of Belatacept

Inconveniencies

• Cost

• IV route administration

• Early TCMR

Advantages

• Improved outcomes

• Safety profile

• Reduction of the novo DSA

• Mechanistic properties

• Compliance



Belatacept

• De novo use trials in DGF (PNF)

• High KDPI kidneys of high risk patients

• Desensitization studies/ABMR with MOA-supported drug 
combinations.

• Conversion studies.

• Support Investigator-driven studies (dosage, PD)

• Consensus guidelines



The targeting of CD40/CD40L pathway

Tang et al. doi:10.1016/j.pharmthera.2020.107709



aCD40L mAbs

• hu5c8 (Ruplizumab)

• ABI793

• BG9588

Thrombosis
Fc dependent (FcgRs)

Unconclusive results

Fc mutation

2014

Pegylation



aCD40 mAbs

Bleselumab (non-depleting IgG4 mAb) Iscalimab (non-depleting IgG1 N297A mutation)

Efficacy failure in Cirrus study (2021)

6 mos w/o LTFU
6 mos with LTFU

(as BPAR)

36 mos w/o LTFU 36 mos with LTFU
(as BPAR)

Harland et al. Am J Trans, 2019, DOI: (10.1111/ajt.15591) 

Development halted in transplantation



Blocking CD154 interactions with both CD40 and CD11b is required 

for optimal inhibition of alloimmunity?

Dual targeting for effective immunosuppression?



Sharpe et al Cell 2009;137:974
Adapted by T. Wekerle

belatacept

belatacept =
‚anti-B7 compound‘

T cell function

APC function

belatacept =
‚CD28 blocker‘

More AR in Belatacept MI regimen!?



Dual and opposite costimulatory/coinhibitory targeting

PD-L2 - Stimulates inhibitory signal (PD-1)

IgG1 Fc fragment

CTLA4 – Inhibits activator signal (CD80/CD28)
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MW aprox 90 kDa subunit
Total aprox 180 kDa

Human Hybrid Fusion Protein Construct

ExpiCHO cells and transient transfection

Flexible peptide linker

Purification > 95%
Estable in human and animal plasma

Therapeutic efficacy in experimental models:

- Ischemia reperfusion injury
- Renal allotransplantation
- Murine lupus nephritis

A Human Hybrid Fusion Protein Construct

(Guiteras et al. Int J Mol Sci. 2021; 22: 1216) 
(Guiteras et al. Int J Mol Sci. 2022; 23: 8411). 



Acazicolcept: ICOS ligand and variant Ig domain (ICOSL vIgD-Fc)
(Dual ICOS/CD28 antagonist)

Therapeutic efficacy in murine models of RA, MS, SS

Yang et al. Clin Transl Sci. 2021;14:1314-1326



Serendipity for IS 
discovery more 
rewarding than rational 
design of new IS?



Gaston Bachelard (1884-1962)

L’obstacle épistémologique:

Ce qui vient se placer entre le désir de connaître du scientifique et l'objet qu'il étudie …..

et l'induit en erreur quant à ce qu'il croit pouvoir savoir du phénomène en question



Jeroni Alsina †

Narcís Serrallach †

Antoni Caralps

Joan Torras

Núria Lloberas

Oriol Bestard

Alberto M. Castelao

Rosa Pérez






	Diapositiva 1
	Diapositiva 2: Lessons and consequences in the evolution of immunosuppression in organ transplantation 
	Diapositiva 3: Eras in Immunosuppression in Transplantation
	Diapositiva 4: Conventional Immunosuppression (AZA+ ST)  (1964- 1980)
	Diapositiva 5: CNI and MMF
	Diapositiva 6: Empirical IS minimization strategies
	Diapositiva 7: The success of the Symphony trial
	Diapositiva 8: Biomarker-driven IS minimization/withdrawal
	Diapositiva 9: IS drug development in transplantation in the last decade
	Diapositiva 10
	Diapositiva 11: Historical imbalance between T and B cells
	Diapositiva 12
	Diapositiva 13: The story of Belatacept  (after phase III BENEFIT trials)
	Diapositiva 14
	Diapositiva 15: The story of Belatacept
	Diapositiva 16: Belatacept
	Diapositiva 17: The targeting of CD40/CD40L pathway
	Diapositiva 18: aCD40L mAbs
	Diapositiva 19: aCD40 mAbs
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28

