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OUTLINE 

• Complement inhibitors have been studied in: 

– I/R injury 

– Antibody-mediated rejection 

– Prevention of AMR in highly sensitized patients 

– Cell-mediated rejection 

– Recurrence of diseases that primarily involve the 

alternate pathway 

– Antiphospholipid syndrome 







Delayed Graft Function 





• Recipients of kidney 

allografts from: 

 

– ECD (or KDPI score 

≥85) donors,  

– DCD donors  

– DCD who have risk 

index of 3 to 8 

(minimum 3 and 

maximum 8) for DGF 

35 patients in each arm 





Patients at highest risk for DGF (Kidney Donor Profile Index ≥85) benefited 

most from C1INH therapy. 

 
 









(Accessed November 6,2019) 



The incidence of DGF, death, graft loss, or loss to follow-up at 7 

days posttransplant was 35.9% on treatment, compared to 41.7% for 

patients receiving placebo (p = 0.398).  

Eculizumab Placebo 

Number of participants 142 144 

DGF composite 35.9 41.7 

DGF 33.8 39.6 

Death 0.0 1.4 

Graft loss 0.7 3.5 

Graft survival at 6 months 94.89 90.96 

Graft survival at 12 months 92.66 88.69 

Serious Adverse events 92/142 (64.79%) 102/146 (69.86%) 

(Accessed November 6,2019) 





 

• Based on these results, it seems that 

prevention of DGF requires proximal 

complement inhibition (at or prior to the 

C3 convertase step).  

 



Recruitment is completed 

No result posted yet 



Antibody Mediated Rejection 



C4d+ 
7% 

Active AMR 
46% 

Chronic Active AMR 
17% 

Chronic AMR 
4% 

Suspicious for Acute 
TCMR 

2% 

TCMR 
18% 

Chronic Active TCMR 
1% 

Mixed Rejection 
5% 

C4d+ Active AMR Chronic Active AMR Chronic AMR

Suspicious for Acute TCMR TCMR Chronic Active TCMR Mixed Rejection

Unpublished personal data 



6 patients  





A 2-week course of C1- INH (Cinryze,  Shire Pharmaceuticals) as an add-on therapy to 

SOC plasmapheresis and low-dose IVIg, compared to SOC alone. 





• C1 INH group demonstrated a trend toward sustained improvement in 

renal function.  

• Six-month biopsies performed in 14 subjects (C1 INH = 7, placebo = 7) 

showed no transplant glomerulopathy (TG) (PTC+cg≥1b) in the C1 INH 

group, whereas 3 of 7 placebo subjects had TG. 





BIVV009 effectively blocks alloantibody-triggered CP activation, even though 

short-course treatment had no effect on indices of activity and chronicity of ABMR.  

5-week follow-up biopsies 



Trial Status 

NCT02113891 Eculizumab Therapy for Subclinical Antibody-mediated 

Rejection in Kidney Transplantation (TAMARCIN) 

Withdrawn  

NCT01895127 Efficacy and Safety of Eculizumab for Treatment of 

Antibody-mediated Rejection Following Renal 

Transplantation 

Terminated 

due to lack 

of efficacy 

Clinicaltrials.gov (Accessed November 6,2019) 



 

• These findings suggest that complement 

inhibition upstream of C5 with C1 inhibition 

and blocking the generation of complement 

activation products of C3 might have crucial 

role in treatment of AMR .  

 



Efficacy and Safety of Human Plasma-derived C1-esterase Inhibitor as add-on to 

Standard of Care for the Treatment of Refractory Antibody Mediated Rejection 

(AMR) in Adult Renal Transplant Recipients 



Prevention of Antibody Mediated Rejection in  

Highly Sensitized Patients 



 Base- line BFXM against their living donor with a channel shift <450 and ≥200.  

 

Started in 2008 



Historical 





Despite decreasing acute clinical ABMR rates, EC treatment does not prevent 

chronic ABMR in recipients with persistently high BFXM after +XMKTx.  



+XM kidney transplant recipients who received eculizumab after transplant remained at 

high risk for CAMR and had similar long-term outcomes as historical +XM control. 





*P = .209 



This finding suggests a potential benefit for eculizumab compared 
with SOC in preventing acute AMR in recipients sensitized to their 
living‐donor kidney transplants. 







83.4% 

91.5% 

87.4% 

97.5% 

Eculizumab has the potential to provide prophylaxis against injury 

caused by acute AMR in patients with preformed DSAs. 



 

• Pathways ‘‘proximal’’ to C5 might be 

responsible for subclinical and chronic injury 

in allograft patients treated with Eculizumab.  

 

 



20 patients 





No C1-INH patient developed AMR during the study.  

The C1-INH appears safe in the posttransplant period.  

The C1-INH treatment may reduce IRI. (1 vs 4) 

The C1-INH also resulted in reduced C1q+ HLA antibodies.  

Further controlled studies 

are warranted.  



SUMMARY 

• We are at the beginning of the way to use 

complement inhibitors in kidney transplantation, but 

based on available data we could conclude that: 

• C1 inhibitors, unlike Eculizumab, seem to affect the 

outcome of DGF positively. 

• C1 inhibitors, and may be Eculizumab, seem to affect 

the late outcomes of AMR positively. 

• Both C1 inhibitors and Eculizumab showed 

promising results in prevention of AMR among 

sensitized patients. 

 

 







THE JURY IS STILL OUT ON  
COMPLEMENT INHIBITORS 



















• C1 inhibitors, unlike Eculizumab, seem to 

affect the outcome of DGF positively. 

 

•  The ongoing trials (NCT02435732; 

NCT03791476) would shed a light on their 

efficacy in prevention of DGF. 

 









Trial Status 

NCT02113891 Eculizumab Therapy for Subclinical Antibody-mediated 

Rejection in Kidney Transplantation (TAMARCIN) 

Withdrawn  

NCT01895127 Efficacy and Safety of Eculizumab for Treatment of 

Antibody-mediated Rejection Following Renal 

Transplantation 

Terminated 

due to lack 

of efficacy 

NCT01035593 Recombinant Human C1 Inhibitor for the Treatment of 

Early Antibody-Mediated Rejection in Renal 

Transplantation 

Withdrawn  

NCT02547220 A Multicenter Study to Evaluate the Efficacy and Safety 

of Cinryze® for the Treatment of Acute Antibody-

mediated Rejection in Participants With Kidney 

Transplant 

 Terminated 

due to lack 

of efficacy 

Clinicaltrials.gov (Accessed November 6,2019) 



• AMR in the first 3 months was lower in the EC group 
than the PE-alone group (6.7% vs. 43.8%, p<0.01).  

• During EC treatment, well-functioning +XMKTx 
showed LM evidence of microvascular inflammation 
(PTC score >1) at 1 month (10%) and 3 months 
(26.7%).  

• These data suggest that microvascular inflammation 
and endothelial cell activation are independent of C5 
and that additional therapies likely will be needed to 
prevent chronic antibody-associated allograft damage. 



T Cell Mediated Rejection 







C5aR blockade markedly reduced alloreactive T cell priming.  
C5aR plays an important role in mediating acute kidney 
allograft rejection, suggesting that pharmaceutical targeting of 
C5aR may have potential in transplantation medicine.  









• C1 inhibitors, and may be Eculizumab, seem 

to affect the late outcomes of AMR positively. 

 

•  The ongoing trial (NCT03221842) would shed 

a light on its efficacy in treatment of AMR. 

 







Baseline IgG3 positivity, BFXM ≥300 and  class I+II DSA were associated with allograft loss.  

C1q positivity was also associated with allograft loss but did not reach statistical significance. 









• Eculizumab-treated +XM patients had reduced 

allograft  survival compared with −XM 

controls but similar survival  to +XM controls.  

 

• BFXM and complement- activating DSA (by 

IgG3 and C1q testing) may be used for risk 

stratification in +XM transplantation.  

 



• C3a is a potent chemotactic molecule that may 

stimulate an inflammatory response in the 

allograft independent of the blockade of C5.  

• Complement deposition (C4d+ staining) and 

complement binding DSA (C1q+), both 

relevant to activation of the proximal 

complement pathway, have been associated 

with chronic ABMR. 

 



 






