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  Immunosuppressive 
strategies in 

transplantation 







Roczne przeżycie przeszczepu i ryzyko 

odrzucania – ostatnie 40 lat 
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 Main group of the immunusuppressives 

Synthetic  oral drugs 

(„maintenance 
immunosuppression”) 

Long administration, effect 
once continued 

Biologic drugs, iv 

(“induction”) 

Short administration – long 
effect 



Main strategies in immunosuppression 

Targeted 

- for recurrence of primary disease 

- for desensitization 

Enhanced 

Minimization 

Basic and maintenance 

biologics 

biologics 



Risk stratification & immunosuppression 

Individualized immunosupression 
 

Low risk 
Low risk but 
no steroids 

Medium risk 

  

CsA (TAC)+MMF+Pred 
 

Anty-IL2R ab+TAC+MMF 
4 dawki Pred 

  

TAC+MMF+Pred 

High risk 

Anty-IL2Rab/ 
tymoglobulin+ 
TAC+MMF+Pred 

Distinct risk issue: recurrence of SRNS or aHUS 





Timing of biologics use 

 Desensitization 

IVIG * 

Rituximab* 

Bortezomib * 

Induction 

Basiliximab/Daclizumab 

Thymoglobuline/ATGAM 

Alemtuzumab* 

Belatacept * 

ASKP1240* 

 Preventing\treating 

recurrence ( nephrotic 
syndrome, aHUS) 

Rituximab* 

Eculizumab* 

 Treatment of 
humoral rejection 

thymoglobuline/ATGAM 

IVIG* 

Rituximab* 

Eculizumab* 

Bortezomib* 

 Transplantation 

                                days\weeks                           days\months\years 

*off-label   



Modification over time 

CsA Tac 

AZA MMF 

SIR EVR 

• Polyclonal induction 

• Variable monoclonal 
induction 

Steroids – no steroids 



 

 

 

 

 

 

 





Most common immunosuppression regimens at time 

of transplant: 2005–2007   

 USRDS 2009 
 

  



mTOR  inhibitor use 
  

  USRDS 
2009 



Immunosuppression vs risk of malignancy 







Monitoring 

Monitoring 

TDM (C0 or AUC) 

- CsA, - TAC, - MPA, 

- SIR, EVR 

 

Target cells count 

CD3, CD20, CD52 

(tymoglobulin, rituximab 

alemtuzumab) 

 Specific toxicity: 

- platelets 

- White cells 

-  Mg 

 



THERAPEUTIC WINDOW 

Non efficacy 

Toxicity 

Max safe concentration  

Min.effective concentration 

C 
(mg/ml) 

Time (h) 

 
 

Narrow therapeutic window 



Pharmacokinetcs 



CD3 monitoring (thymoglobulin) 





 Why > Tac than CsA?  

USRDS 2009 





Cytochrom P450 















mTOR  inhibitor use 
  

  USRDS 
2009 





Thymoglo-

buline 

(polyclonal 

IgG) 

 Target: T cells: CD3, CD4, CD8, 

CD58, CD28 and others; -B cells CD5, 

CD58, CD28, CD152 and others; -APC: 

HLADR, CD58, -CD80, - CD86, CD40 

and others; also: several receptors 

present on plasma cells, monocytes, 

dendritic cells, leucocytes and others 

  

  

Mechanism: 

Blocks several T and B 

cells receptors, causing cell 

dysfunction,  lysis and long 

lasting depletion 

Duration of effect: up to 

12 months 



Antagonists of IL2 R - monoclonals 

 

MouseMouse

ChimericChimeric

HumanHuman

HumanizedHumanized



























Expected benefits and disadvantages from  
steroid withdrawal in children 

Expected benefits & avoidance of  specific drugs Potential disadvantages & risks 

Improved glucose metabolism 
(less PTDM; no insulin/ oral drugs) 
 
Better lipid profile (no statins) 
 
Better control of hypertension  
(less or no hypotensives) 
 
Better growth  (no growth hormone) 
 
Better (preserved?) bone mineral density   
 
Less cosmetic defects 

Higher rate of  acute rejection  ? 
 
Inferior graft function ? 
 
 Poor long-term graft survival ? 
 
Higher de novo DSA production? 
  
 
  
 



Policies aimed to minimize steroid-related comorbidities 

Management policy Criterion  

Late withdrawal Safe post-transplant clinical course  
over time (no rejection; stable GFR) 
or protocol biopsy (no rejection) 

Complete avoidance 
Early withdrawal 

Pre-defined pre- transplant entry 
criteria (mainly low  immunologic 
risk) 



Early withdrawal:  

< 7 days 

Intermediate timing: 

> 7 days < 1 year 

Late withdrawal 

> 1 year 

Induction 

No induction 





Steroid minimization 

Effective and safe in low risk patients 

Pre-pubertal childred gain growth 

acceleration 

All patients gain other clinical advantages: 

better control of lipidemia, glycaemia, 

blood pressure and absence of cosmetic 

disfigurement 

High risk patients: minor experience, 

polyclonal depelting induction required 





Treatment on NS recurrence 









Recombinant fusion protein ( CTLA-4) 
combined with  Fc  fragment of human IgG1 















Any news in immunosuppression? 





Belatacept 

• No cell 
division 

• No cytokine   
production 

• Anergy 
• Apoptosis 













„not inferior/ promising” 







 The major strategy in post-transplant 
immunosuppression is stratification of risk and 

individualized selection of protocol 
 

 Whatever protocol is used – must be monitored 
 

  Future: - minimization of steroid and CNI 
exposure, with use of induction and EVR; - 
targeted use of additional innovative drugs, aimed 
to specific molecules and enzymes, limited to pre-
selected patients 
 
 

 

PodsSummary 



Case 1 

14-years old boy, CKD 5, HD for 3 years, first deceased-

donor transplantation. HLA mismatch 4. Protocol? 

 

 

 

a. CsA+MMF+Pred 

b. Anti-IL2R ab+CsA+MMF+Pred 

c. TAC+MMF+Pred 

d. Thymoglobulin+TAC+MMF+Pred 



Case 2 
16-years old girl, lost the first graft 6-months ago, kidney 

removed, sensitized (high DSA, MFI > 8000). Now – 

living-related transplantation, HLA haplotype (3 

mismatches). Protocol? 

 

 

a. Anti-IL2R ab+TAC+MMF +Pred > 7 days (then 

stopped) 

b. TAC+MMF+Pred 

c. Thymoglobulin+TAC+MMF+Pred 

d. Anti-IL2R ab+CsA+MMF+Pred 

 

 



Case 3 

4-years-old girl, PD for 1 year, first deceased-donor 

transplant, 2 mismatches in HLA. Protocol? 

 

 

a. TAC+MMF+Pred 

b. Anti-IL2R ab+TAC+MMF+Pred <7 days (then stopped) 

c. Thymoglobulin+TAC+MMF+Pred 

d. Anti- IL2R ab+TAC+MMF+Pred 

 



Case 4 
The 5-years old boy, PD for 1 year, aHUS (genetic form, 

CFH mutation confirmed). 

First, deceased-donor transplantation, well-matched (1 

HLA mismatch). Protocol? 

 

a. Thymoglobulin+TAC+MMF+Pred 

b. SIR+MMF+Pred 

c. Anti-IL2R+TAC+MMF+Pred 

d. TAC+MMF+Pred + eculizumab (2-weekly dosing) 



Case 5 
7-years old boy, PD for 1 year, first graft lost to recurrence 

of SRNS. Now – deceased donor- second transplant. HLA 

mismatch – 2. Protocol? 

 

a. TAC+MMF+Pred 

b. Thymoglobulin+TAC+MMF+Pred 

c. CsA+MMF+Pred + rituximab (once proteinuria 

present) 

d. Anti-IL2R ab+TAC+MMF+Pred 

 

 


