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Ricklin D et al. Adv Exp Biol Med 2013

The complement is everywhere…
I could benefit from

complement inhibitors
I guess



…and definitely in aHUS (what is aHUS?)

Goodschip THJ et al. KDIGO Controversies Conference. Kidney Int 2016

THROMBOTIC FEATURES 
NO PREREQUISITE

‘MICROANGIOPATHY

Complement mutations are sometimes present

±



The complement cascade (my apologies)

Noris M, Remuzzi G. Seminars in Nephrology 2017

COMPLEMENT ACTIVATION

FINE, BUT WE NEED BRAKES….



Promotors and triggers of aHUS

Jokiranta TS Blood 2017



Complement activation is procoagulant

Jokiranta TS Blood 2017

‘A FUTURE FOR COMPLEMENT BLOCKADE IN THROMBOTIC DISEASES?’



aHUS and genetics



The genetics of factor H

Noris M, Remuzzi G. Seminars in Nephrology 2017

HYBRID FH MOLECULES

FACTOR H ANTIBODIES

C3b

FH



The elusive homozygous CFHR1/CFHR3 deletion

Noris M, Remuzzi G. Seminars in Nephrology 2017

3-5%

20%

COMBINED GENETIC AND ENVIRONMENTAL FACTORS!



Odds of findings a pathogenic mutation in TMA?

Novel variants vs. ctrls 1000 Genomes Project

>50% no pathogenic
mutation in aHUS

Bu F et al. JASN 2015



Mutations in aHUS/C3G: a common soil

C3GN

FH FI C3nef C3 FHAB CHFR

aHUS

FH FI MCP C3 FHAB CHFR



The approach of secondary HUS



Fakhouri F. et al Lancet 2017

Secondary HUS: does it still exist?



‘Severe’ hypertension might allude to aHUS in absence of TMA

C5b-9



The case of malignant hypertension

Fakhouri F et al. Lancet 2017



The case of malignant hypertension

Van Laecke S et al. Kidney Int 2017



What is this?

Nasr SH et al. JASN 2007/Salvatore SP et al. Am J Nephrol 2015

Smoking-related nodular
glomerulosclerosis (SNRG)

Hypertension

Mostly male

Thickening GBM/TBM

Mesangial expansion

Arteriolar Hyalinosis

Chronic TMA

Negative IF



Pregnancy-associated aHUS: secondary aHUS?

1. Pregnancy: Servais et al. NDT 2016
2. CAPS: Kazzazz NM et al. Curr Opinion Rheumatol 2016
3. STEC-HUS: Fakhouri F et al. Lancet 2017;    NCT02205541
4. SLE: SciaScia S et al. Rheumatol Int 2017



Expanding the indications: dHUS
14000 EURO per treatment 
of 1200mg
MEAN 16w: 124,000€

WHAT IS THE NATURAL 
COURSE?

‘A LIMITED COURSE OF 12-24 WEEKS MAY BE APPROPRIATE’Weitz IC et al. BJ Hematol 2017

Case Age Sex Drug Tb count Tumour R/ weeks Outcome

1 27 F Dasatinib 60 HCC 12 CR; † Ca 6m later

2 42 F Bevacizumab 50 Ovarian 16 CR; † Ca 9m later

3 66 M Gemcitabine 161 Pancreas 18 CR

4 61 F Gemcitabine 56 Unknown 24 CR

5 66 F Gemcitabine 150 Lung 16 CR

6 57 M Gemcitabine 150 Urothelial 2 CR

7 22 F Bleomycin 57 Hodgkin ongoing CR

THEY GOT CHEMOTHERAPY!



Potential drawbacks of eculizumab



No benefit with Eculizumab?

DGKE mutation

Cobalamin C deficiencyNishimuri J et al. NEJM 2014 – Fakhouri F et al. Lancet 2017



How to monitor patients on ECULIZUMAB?

CH50 
(<10%)

Goodschip THJ et al. KDIGO Controversies Conference. Kidney Int 2016/ Ricklin D et al. Mol Immunol 2017

ECL (ELISA)
50-100µg or 
>100µg/mL?

AH50 
(<10%)

Free C5
Anti-C5
sC5b-9



ECL and meningococcal disease

Am J Transplantation 2017

INCIDENCE x 1000-5000
14/16 at least 1 vaccination and majority NON-GROUPABLE SEROTYPE
1 death
80% Peni-S; 100% Azithro-S

HIGH LEVEL OF SUSPICION EVEN WITHOUT MENINGITIS 

INEVITABLE DESPITE…



Meningoccal septicemia according to RCT

Legendre C et al. Transplant Int 2017

2/100 (no AB prophylaxis)
First 26 weeks

Long-term risk elusive….

CD8-002
NCT00844545/
NCT00844844

N=17

CD8-003
NCT00838513/
NCT00844428

N=20

C10-003
NCT01193348

N=22

C10-004
NCT01194973

N=41

Post Hoc Analysis
N=100

Transplanted
Kidney
N=26

Native
Kidney
N=74

Clinical
Trial

Current
Analysis

Children



The mechanism behind this association

Konar M et al. Blood 2017

Inhibition of release of C5a 
(→upregulation of phagocytosis)



aHUS and kidney transplantation



Zuber et al. Transplant Rev 2013

CMV

CNI
mTOR-i

No ECD
Short CIT

DURATION OF 
PROPHYLAXIS

aHUS after transplantation: why at risk?



When to stop ECL: the extremes

AJKD 2017

N=17 (mean age 47); 16 pathogenic mutation
ECL only for relapses after tpx

Low dose TAC+aggressive BP control
Median 25m FU (7-68 months)

20,000,000 €



Goodschip THJ et al. KDIGO Controversies Conference. Kidney Int 2016

IS THIS A CONSISTENT 
POLICY?

When to stop ECL: the extremes



ECL does not prevent ABMR nor C3G

Levi C et al. Transplantation 2017



CASE REPORTS 16/52 (31%) TMA MANIFESTATION

CLINICAL TRIALS (61/130 DISCONTINUED) 12/61 (20%) MANIFESTATION WITHIN 24 WEEKS

CKJ 2017

GLOBAL AHUS REGISTRY (72/296 DISCONTINUED) 12/76 (overall 16%-10% in adults) TMA MANIFESTATION



Withdrawal of ECL: data from French registry

Fakhouri F et al. cJASN 2017

‘At the discretion of the physician…’

continued discontinued no relapse discontinued relapse
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38/108 withdrew ECL



Do we overdose ECL?

Volokhina E et al. Clin Pharmacology and Therapeutics 2017



Novel complement-based therapies: the pipeline

Thurman JM, Le Quintrec M. Kidney Int 2016



Conclusion

• aHUS vs. secondary aHUS: to which extent is complement involved?

• Gene abnormalities only part of the game

• Complement blockade for secondary HUS: CAVEAT bias

• MHT-TMA vs. aHUS with severe hypertension: Criteria? biomarkers? 
Trials?

• Meningococcal bacteremia in 1-2% medical argument for withdrawal

• Feasibility of withdrawal? Genotyping? LD? Biomarkers?

• The pipeline is not empty.



Thank you for your attention


