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• We will define complementopathy as a disorder in 
which: 

– In a number of diseases, complement plays a driving 
role in pathogenesis, whereas in others, complement 
is an ‘exacerbator’ of disease, inducing increased 
pathology initiated by a different disease trigger, thus 
driving inflammation and tissue damage

– There is evidence that inhibition of complement 
disrupts or halts the pathogenic process of the
disorder.
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COMPLEMENT 
THERAPHIES

‘right drug to the right patient’



Evidence That the C System is Involved in 
Glomerular Diseases

• As early as the 1960s it was understood that the C 
system was involved in antibody-mediated 
glomerular injury, ( A Role of Polymorphonuclear Leukocytes and 

Complement in Nephrotoxic Nephritis. J Exp Med 122: 99–116, 1965)

• By the 1970s C proteins were detected in renal 
biopsy specimens from patients with GN, 
(Immunopathology and glomerulonephritis. Annu Rev Med 25: 83–98, 1974)

• Experimental evidence in both animal models and in 
patients links the C system with a large number of 
glomerular diseases.

Joshua M. Thurman, and Carla M. Nester CJASN 2016;11:1856-1866
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Mechanisms of C activation in glomerular diseases

Joshua M. Thurman, and Carla M. Nester CJASN 2016;11:1856-1866
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Overview of the C cascade. 

Joshua M. Thurman, and Carla M. Nester CJASN 2016;11:1856-1866







Atypical hemolytic uremic syndrome and C3 glomerulopathy: 

Conclusions from a Kidney Disease: Improving  Global Outcomes 

(KDIGO) Controversies Conference

Kidney Int. 2017; 91(3):539-551



83%



Ravulizumab

Blood Adv. 2018 Sep 11; 2(17): 2176–2185.







PROMISSE, a prospective study of 250 pregnant patients with SLE and/or APL Ab

40 patients who had preeclampsia and found heterozygous mutations in seven (18%)





J Nephrol. 2018 Aug 29



The Role of Complement in C3 Glomerulopathy (C3G)





Am J Kidney Dis. 2018 Feb 8



ChemoCentryx Reports Improvement in Renal Physiology and Stabilization of 
Kidney Function Following Treatment with Orally Administered Complement 
Inhibitor CCX168 (Avacopan) in Patient with Refractory C3 Glomerulopathy

Controlled Trial Evaluating Avacopan in C3 Glomerulopathy

A Proof of Concept Study for a 12 Month Treatment in 
Patients With C3 Glomerulopathy (C3G) or Immune-Complex 
Membranoproliferative Glomerulonephritis (IC-MPGN)







What is the best treatment for Immune-
complex mediated Membranoproliferative 
Glomerulonephritis?

Morales E et al, unpublished

A Proof of Concept Study for a 12 Month Treatment in Patients 
With C3 Glomerulopathy (C3G) or Immune-Complex 
Membranoproliferative Glomerulonephritis (IC-MPGN). Factor D 
inhibitor





146 TMA

(2 TTP, 9 aHUS, Unclassified)

13,7%



The Role of Complement in IgA Nephropathy (IgAN)





Clin J Am Soc Nephrol 2018; 13:258-264



Kidney Int. 2017; 92(4):953-963









Study of the Safety and Efficacy of OMS721 in 
Patients With Immunoglobulin A (IgA) Nephropathy



Study of Safety and Efficacy of LNP023 in Patients With Kidney Disease Caused 
by Inflammation (IgA nephropathy)

• Female and male patients above 18 years of age with a 
biopsy-verified IgA nephropathy and where the biopsy 
was performed within the prior three years.

• Patients must weigh at least 35 kg to participate in the 
study, and must have a body mass index (BMI) within 
the range of 15 - 38 kg/m2. BMI = Body weight (kg) / 
[Height (m)]2

• Measured Glomerular Filtration Rate (GFR) or 
estimated GFR (using the CKD-EPI formula) ≥30 
mL/min per 1.73 m2

• Urine protein ≥1 g/24hr at screening and ≥0.75 g / 24h 
after the run- in period

• Vaccination against Neisseria meningitidis types A, C, Y 
and W-135 is required at least 30 days prior to first 
dosing with LNP023. Vaccination against N. 
meningitidis type B, S. pneumoniae and H. influenzae 
should be conducted if available and acceptable by 
local regulations, at least 30 days prior to first dosing 
with LNP023

• All patients must have been on supportive care 
including a maximally tolerated dose of ACEi or ARB 
therapy for the individual, antihypertensive therapy or 
diuretics for at least 90 days before dosing

ClinicalTrials.gov Identifier: NCT03373461





350 patients (82%) vascular lessions



C4d, FH

24.3%



Clin Rheumatol 2017;36:2859-2867.



APL-2 is a PEGylated cyclic peptide inhibitor of complement C3.







Isr Med Assoc J. 2015; 17(2):85-92.



N=85 patients



Comparison of prognosis between ANCA patients with and without renal TMA (Kaplan–Meier 
analysis). 

Su-Fang Chen et al. CJASN 2015;10:750-758

220 patients with ANCA-vasculitis. In 30 of them

(13.6%) marked TMA histological lesions.

Patients with superimposed TMA: More severe

AKI, greater number of crescents



The Complement Cascade Showing the Point of Intervention of 
CCX168*
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* Adapted from Bekker, et al; PLoS One 11(10):e0164646.

Mode of therapeutic action in AAV: C5aR inhibition By CCX168 will stop amplification of 
autoimmune neutrophil accumulation and activation at site of vascular inflammation



The Complement Cascade Showing the Point of Intervention of 
CCX168*

67 pts with AAV randomized to:
1) Standard of care (SOC) control: Placebo + CYC or RTX + full starting dose of
prednisone (60 mg),
2) CCX168 30 mg b.i.d. + CYC or RTX + reduced starting dose of prednisone (20 
mg), or
3) CCX168 30 mg b.i.d. + CYC or RTX + no prednisone.



Cavero T et al. NDT 2017; 32:466-474





Cavero T et al. NDT 2017; 32:466-474







67% genetic defects
At the time of presentation, a clinical 

diagnosis of malignant 

nephrosclerosis was clinically inferred. 

In all patients, mild-to-moderate 

hypertensive retinopathy was found, 

and papilledema was observed in 1 

case (no. 8). Indeed, 7 patients had a 

known medical history of 

hypertension, including 2 patients with 

documented episodes of preeclampsia 

(nos. 1, 7) and/or malignant

hypertension (no. 7).



Endotheliopathies!!
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HTA maligna (PAD>110 mmHg
+retinopatía HTA III/IV)

MAT 
(AHM+Trombopenia+ FRA) 

+

Historia previa HTA
Sospecha o 

confirmación de HTA 
secundaria*

No historia previa HTA
No historia previa HTA 

secundaria
Edad <20 años

Tratamiento HTA y 
resolución causa 

secundaria
SHUa

No historia previa HTA
No historia previa HTA 

secundaria
Edad 20-50 años

Ausencia de mejoría 
MAT (7-14 días) 

Replantear diagnóstico

Eculizumab
+

Tratamiento HTA

ADAMTS 13 >5%
Homocisteína N

Adecuado 
tratamiento HTA

Resolución de la 
MAT (4-10 días)

No

No

ADAMTS 13 >5%
Homocisteína N



Nat Rev Nephrol 2017; 13(5):311-318



Diabetes Metab. 2018 Sep 19

In conclusion, deposition of C1q and C3c 

on renal histopathology evaluation was 

associated with more severe kidney 

damage in DM patients with DN. 

Nevertheless, further investigations are still

needed to determine the precise role of 

complement in the development of DN



Patient and target selection

• As complement therapeutics have been approved for 

the treatment of kidney diseases, awareness of the role 

of complement in these diseases has increased among 

nephrologists. 

• As the number of candidate drugs in clinical pipelines 

increases, the choice of the appropriate target and 

corresponding drug will become ever more important. 

• Identifying biomarkers or genetic profiles for 

selecting patients to be enrolled in clinical trials will 

become increasingly important.



omplement

All Things


