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Imunosupresivni lijekovi - protokoli

Nova homeostaza organizma i presađenog organa
- spriječe naglo odbacivanje grafta
- toleranicja grafta i organizma
- liječenje akutnih odbacivanja 
- da su netoksični 

Preživljavanje i primaoca i grafta



Risk factors for graft survival
42,000 cadaveric renal transplant recipients: 1992–1998

Variable Rel. Risk (95% CI) P Value 
Donor age (years)   
55–64 1.24 (1.08 – 1.42) 0.002 
> 65 1.45 (1.31 - 1.80) <0.001 
Donor hypertension > 10 a 1.17 (1.02 – 1.34) 0.03 
Donor DM > 10 a 0.73 (0.45 - 1.20) 0.22 
Acute renal failure 1.99 (1.91 – 2.08) <0.001 
Recipient age (per decade) 1.08 (1.06 – 1.10) <0.001 
PRA > 30% 1.21 (1.21 – 1.35) <0.001 
Acute rej. < 6 months 1.32 (1.26 – 1.39) <0.001 

 

 

Ojo et al. JASN 2001;12:589–97
DM = diabetes mellitus



Immunosuppression: Evolution in Practice and Trends, 1994-2005

Overview
This chapter presents an organ-by-organ review of immunosuppression use over 
the last 10 years. New to this year’s report is a wealth of data on 
immunosuppressive regimens that include more than one drug; in previous years, 
use of drugs was reported individually. 
In response to concerns about the adverse effects associated with steroid-based 
regimen increases, many transplant recipients are being taken off corticosteroids as 
a maintenance therapy (steroid withdrawal) or not being given it in the first place 
(steroid avoidance). 
Razmatra se   pregled imunosupresije unazad 10 godina. Zbog steroidnih nus
efekata, razmatra se isključivanje steroida iz terapije održavanja ili da se 
uopšte ne daju već na početku. 



Structure protocols

• Pre-transplant (Don‘ts)

• Peri-transplant

• First ½ Year

• Long term



Immunosuppressive Drug Names in OPTN/SRTR Data
General Class Generic Name Brand Name

Corticosteroids -prednisone
-methylprednisolone
-dexamethasone 

-Orasone, Deltasone
-Solu-Medrol, A-methaPred, Medrol
-Decadron

Calcineurin inhibitors -tacrolimus (or FK-506)
-cyclosporine 
(also cyclosporin A, CsA)

-Prograf
-Sandimmune, Neoral, manufacturers of 
generic cyclosporine include SangStat 
(SangCya)*, Abbott (Gengraf), Apotex, 
Bedford Eon Labs, Geneva, Ivax Pharms, 
Novex, Morton Grove, and Pliva 

Antimetabolites -azathioprine (or AZA)
-cyclophosphamide
-mycophenolate mofetil (or RS61443)
-mycophenolic sodium (also ERL, 
mycophenolate acid)
-methotrexate
-leflunomide (or LFL)***

-Imuran
-Cytoxan, Neosar
-CellCept
-Myfortic
-Rheumatrex, Trexall
-Arava

Polyclonal antibodies -antithymocyte globulin (rabbit)
-antithymocyte globulin (equine) 
-Nashville rabbit antithymocyte globulin/serum 
(NRATG/NRATS)
-antilymphocyte globulin (ALG)

-Thymoglobulin
-ATGAM

Anti-CD3 monoclonal 
antibodies

-muromonab-CD3 -Orthoclone OKT3

Anti-CD52 monoclonal 
antibodies

-alemtuzumab*** -Campath-1H

Anti-IL-2 receptor 
monoclonal antibodies

-basiliximab
-daclizumab

-Simulect
-Zenapax

TOR inhibitors -sirolimus (or rapamycin)
-everolimus (or RAD0001)**

-Rapamune
-Certican (Phase III Trial)

Other -FTY720** -(Phase III Trial)

Note: For some immunosuppressants, the original data collection forms list brand names instead of generic names. As in the SRTR database, the figures in this chapter follow 
the terms on the data collection forms. However, the text refers to the drugs by their generic names when there exist no additional generic alternatives. 
* Currently withdrawn from the market 
** Currently only for investigational use 
*** off label use





Immunsuppression:

Standard Schema:

Prä OP:1) Sandimmun 5mg/kgKG p.o. ( Neoral)
2) Cellcept 1g p.o. 

intraOP: Fortecortin 40 mg i.v. ( 500mg Urbasona-bolusi)

postOP: (12h after 1st application)
Sandimmun 5mg/kgKG p.o.
Cellcept 1g p.o.

Following Therapy per day:
Sandimmun 2 x tgl (C2 Spiegel 1300-1700 ng/ml)
Cellcept 2 x 1 g
Fortecortin Taper (32 mg, 24mg, 16mg, 8 mg, 4 mg)



Immunsuppression: Group A

Standard Schema:

Prä OP:1) Prograf 0,8mg/kgKG p.o.
2) Cellcept 500 mg p.o.

intraOP: Fortecortin 40 mg i.v.

postOP: (12h after 1st application)
Prograf 0,7mg/kgKG p.o.
Cellcept 500 mg p.o.

Following Therapy per day:
Prograf 2 x tgl (Co levels: 10-15 ng/ml)
Cellcept 2 x 500 m g
Fortecortin Taper (32 mg, 24mg, 16mg, 8 mg, 4 mg)



Immunsuppression: Group B

Standard Schema:

Prä OP:1) Certican/Rapamune 4mg
2) Cellcept 500 mg p.o.

intraOP: Fortecortin 40 mg i.v.

postOP: (12h after 1st application)

Cellcept 500 mg p.o.
Following Therapy per day:

Certican/Rapamune 3 mg 1x tgl (Co levels: 8-12 ng/ml)
Cellcept 2 x 500 m g
Fortecortin Taper (32 mg, 24mg, 16mg, 8 mg, 4 mg)



Immunsuppression:
Sensitized PRA40-80 (latest)

Prä OP: 1) Sandimmun 5mg/kgKG p.o.
2) Cellcept 1g p.o.

1 Amp. Dibondrin+2,5g Novalgin+4mg Fortecortin beforeATG
3) Thymoglobuline 2mg/kgKG (max. 7 Fl.)

intraOP: Fortecortin 40 mg i.v.

postOP: (12 h after 1st application)
Sandimmun 5mg/kgKG p.o.
Cellcept 1g p.o.

Following Therapy: ATG for 10 days
(Leuko <3000 1/2 Dosis, Leuko<2000 ATG Pause

Sandimmun, Cellcept, Fortecortin Taper



Immunsuppression:
Sensitized > 80% latest

IMMUNADSORPTION and AMM PROTOKOLL

Group 1 Group 2
ATG ATG
Prograf Sandimmun C2
MMF MMF
Steroide Steroide



Immunsuppression: Other studies

Campath - Studiy: Campath + FK mono
FK, MMF, Steroide

Elite-Symphony: MMF, CyA(Stand), Steroids
Zenapax MMF, CyA(low)      Steroids
Zenapax MMF, FK (low)       Steroids
Zenapax MMF, Rapa(low)    Steroids

BMS Studie: Simulect, BMS (high), MMF, Steroide
Simulect, BMS (low), MMF, Steroide
Simulect, CyA MMF, Steroide

FTY 720 FTY(high), CyA (low), Steroide
FTY(low), CyA(norm),Steroide
MMF CyA(norm),Steroide



Immunsuppression:

Life donation

≤ 3 Mismatches - Standard
≥ 4 Mismatches - additional Simulect® Induction



Immunsuppression:

„Old for Old“ (donor and recipient ≥65a)

Open randomized prospective trial
On safety and efficacy of a Sirolimus based immunosuppression in 

renal recipients in the ET „Senior Program“

Group 1 Group 2
Dazlizumab Dazlizumab
Sirolimus (10-15ng/ml) Sandimmun C2 1000±150 ng/ml
MMF MMF
Steroids Steroids



Over the last several years, tacrolimus-mycophenolate mofetil has been the most 
commonly used discharge regimen for solid-organ transplant recipients, with the 
exception of intestine and heart recipients. During the same period, the 
combination of tacrolimus-mycophenolate mofetil was also the most frequently 
used maintenance regimen at one-year and two-years post-transplant for 
recipients of most organs. 
Antibody-based induction therapy continues to be administered to the majority of 
kidney and pancreas recipients and to roughly half of intestine and thoracic-organ 
recipients in 2004. 

Tokom zadnjih nekoliko godina na otpustu iz bolnice pacijenti imaju 
takrolimus i Cellcept kao terapijski režim. Indukciona terapija antitijelima se 
i dalje ordinira većini primalaca bubrega i pankreasa i otprilike pola 
primalaca crijeva i torakalnih organa.





. Actual kidney survival in induction and noninduction over 3 years.
Methods. A total of 174 SPK transplant recipients were enrolled in a 

prospective, open-label, multi-center study. 
They were randomized to induction (n=87) or non-induction (n=87) groups and 

followed for 3 years.  

Burke G et al. Transplantation: 77(8) 27 April 2004 pp 1269-1275 



















Imunosupresivna terapija održavanja







Steroid Withdrawal and Steroid Avoidance for Kidney Transplantation
Asteroid withdrawal became increasingly established among recipients of a first 
kidney transplant between 1999 and 2003. In 1999, 4% of patients were taken off 
steroids by one year following transplantation, compared to 10% in 2003 . At two 
years a slightly higher proportion of patients who had been on steroids at discharge 
were no longer receiving them . Steroid withdrawal was slightly more common 
among living versus deceased donor transplants.

Povlačenje steroida iz postojeće terapije ?
Izbjegavanje ordiniranja steroida uopšte!

Predlaže se  samo 6 mjeseci poslije transplantacije upotreba steroida a
Kasnije potpuno isključivanje  iz terapije 



Although corticosteroids are prescribed for the majority of patients, there is an increasing and notable 
trend toward steroid avoidance and minimization protocols, particularly in abdominal organ 
transplantation. Since 1999 there has been an increase in steroid withdrawal among first transplant solid 
organ recipients. There was also a trend toward avoiding the use of steroids altogether (steroid 
avoidance), as detailed in the organ-specific sections below. 
The incidence of acute rejection has declined over the last 10 years, and thus the percentages of 
patients requiring antirejection treatment have continued to decline. However, there has been an 
increase in the use of antibody induction for the prophylaxis of acute rejection during the first year 
following transplantation. This usage ranged from 18% of heart-lung recipients to 77% of pancreas 
recipients in 2004 This has largely reflected increased utilization of rabbit antithymocyte globulin.

Smanjena upotreba steroida  smatra se  manje potrebnom   jer se 
upotrebljavanja  sve  više indukciona terapija u pripremi  i postotak  
akutnih  odbacivanja u prvoj godini je  značajno manji .







Maintenance Immunosuppression Before Discharge for Kidney 
Transplantation
Calcineurin inhibitors were still the cornerstone of immunosuppression in kidney 
transplantation in 2004: 93% of patients received them as part of their discharge 
regimen  Tacrolimus is the calcineurin inhibitor of choice and its use 
continues to grow, with 72% of patients treated with tacrolimus at 
discharge versus only 21% with cyclosporine. The use of mycophenolate 
mofetil, the most frequently used antiproliferative agent, is also still increasing, 
with 81% of patients discharged on mycophenolate mofetil. Since a peak of 17% 
in 2001, the use of sirolimus (rapamycin) has declined. In 2004, only 12% of 
patients were discharged on regimens containing sirolimus.





Rejection:

- If ‚Rejection can firmly be diagnosed on clinical Symptoms: 
(Urin Volume Krea, Temperature und Body weight
Biopsy not necessary

- In DGF protocoll biopsy between day 4 and 7

- Biopsy ultrasound guided

Therapy

BANFF Kategories:
0: bzw. "borderline": No therapy
1: 3 x 100 mg Fortecortin for 3 days, switch to FK506
2 +3: or Persistence (Re biopsy) ATG Kurs, switch auf FK506



Rejection

BORDERLINE      BANFF I      BANFF II

C0 (n= 82) 2,27% 12,5% 7,95% ∑20,45%

C2 (n=83) 2,24% 4,49% 7,86% ∑12,35%

P < 0,0044
Birsan et al Transplantation 2005 in press



Antirejection Treatment for Kidney Transplantation 
The percentage of patients treated for acute rejection has continued to decrease. 
Only 13% of all patients who received a kidney in 2003 were reported to have been 
treated for acute rejection during the first year following transplantation  The rise in 
antibody treatment largely reflects increased use of antithymocyte globulin (rabbit) 
for antirejection (31% of antirejection treatments in 2003, up from 24% in 2002). 

Corticosteroids remain a principal element of rejection treatment even though 
their use declined slightly. In 2003, 72% of patients requiring antirejection 
treatment received steroids, down from 80% the previous year. 



Biopsiegesicherte Akute Abstoßungen 
(BCAR)

Ciancio G et al. Transplantation: 80: 2005 pp 457-465 

Group A
Thymo

Group B
CIH

Group C
Dac







Study 318 

Incidence of 
acute rejection

n = 314 

17.5% 

Sirolimus

n = 160 

2.5% 
CsA

Death rate : 2.9 vs 0.6%

No benefit on renal function



Study Orion 

Incidence of 
acute rejection

n = 155 

12.9% 

Tac + Sir
n = 140 

7.1% 
Tac

n = 155 

29.6% 

Sir 

Death rate : 2.6 - 5.2 - 2.9%

No benefit on renal function



IAS & Rituximab in ABO-incompatible live donor renal transplantation

• 14 recipients (blood groups O, A and B)
– donors A1, A2, A2B and B

• Specific anti-A/B antibody immunoadsorption (IA) 
– all recipients received 3–6 treatments pre-operatively; 

11 received postoperative IA
• Pre-operative anti-CD20 treatment (8 recipients)
• Pre-operative MMF 
• Steroids/tacrolimus at transplantation
• Total graft survival 13/14 (observation 2–41 months)

– one B graft lost; recipient received no anti-CD20
• No significant side-effects of IA

Norden et al. Xenotransplantation 2006;13:148–153



Significantly Lower 
Malignancy Rates
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Main Results of Symphony (at 12 months post-Tx)

GFR [ml/min]*
(Cockcroft-Gault)

BPAR 
(excl. 

borderline)

Graft Survival
(death

censored)

Mean ± SD N N

390

399

401

399

39057.1 ± 25.2

59.4 ± 25.1

65.4 ± 27.1

399

401

39956.7 ± 26.9

% of 
patients

25.8

24.0

12.3

37.2

N % of 
patients

Normal-dose
CsA 388

398

399

399

91.9

Low-dose CsA 94.3

Low-dose TAC 96.4

Low-dose SRL 91.7

ITT population *GFR: with imputation 10ml/min and LOCF (last observation carried forward)

Patient Patient survivalsurvival was was comparablecomparable betweenbetween all all groupsgroups (96.5 (96.5 –– 98.2%)98.2%)

Ekberg H et al WTC 2006



Maintenance Immunosuppression One and Two Years Following Kidney
Transplantation

Tacrolimus-mycophenolate mofetil is also the most frequently used maintenance 
immunosuppression combination at one and two years following transplantation, 
and its prevalence for maintenance use has increased in recent years [ At one 
year after transplantation in 2003, 51% of patients were receiving 
tacrolimus-mycophenolate mofetil, 17% were receiving cyclosporine-
mycophenolate mofetil, 8% tacrolimus-sirolimus, and 1% sirolimus-
mycophenolate mofetil .Both the tacrolimus-sirolimus and the sirolimus-
mycophenolate mofetil regimens were more prevalent at one and two years after 
transplant than at discharge, indicating a significant switch toward these 
combinations after transplant. Surprisingly, at one year about 7% and at two 
years about 2% of patients were receiving tacrolimus alone, compared to about 
4% at discharge. All of these percentages refer to medication regimens 
regardless of steroids, meaning that most of the patients were on steroids in 
addition to the indicated regimens.



Webster A et al. BMJ 2005,331:810-821







Webster A et al. Transplant 2006;81: 1234–1248



The EliTE- (Efficacy Limiting Toxicity Elimination) Symphony Study

International Council on Harmonization (ICH) guidelines

Open label study with 4 parallel arms: 
• Group A (control -- standard immunosuppression)

MMF + normal dose cyclosporine + corticosteroids

• Group B
daclizumab + MMF + low dose cyclosporine + corticosteroids

• Group C 
daclizumab + MMF + low dose tacrolimus + corticosteroids

• Group D
daclizumab + MMF + low dose sirolimus + corticosteroids

Eckberg H et al. Am J Transplant 2006
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Imunosupresivna terapija u Bosni i Hercegovini

• Imamo sve bitnije imunosupresive lijekove 
• Tendencija je  da ostaje  kombinacija  CyS A   i   MMF 
• Svi  praktičari  primjenjuju  bar minimalne doze steroida
• MMF  je  u  većini protokola 
• MMF i Imuran preživljavanje isto ali su odbacivanja  značajno  reducirana
• Prograf se sve više preferira (zastupljen)  u terapiji 
• Nema protokola /ne treba primjenjivati/ sa monoterapijom



Kakav je tumorski efekat imunosupresije ? -
oprez u primjeni 

Preventivne i redovne sistematske kontrole 



Eksperimentalna faza  i  skora budućnost

SIROLIMUS 

CAMPATH
FLY
TOR 



Uticaj sponzora  je prisutan i 
agresivan




