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• 30-35min presentation (30 slides max) + 15 min Q&A session

• Microphones will be muted by host to avoid back noise

• Please, stop your video to improve internet conexion

• Send your questions during the presentation through the chat

Webinar rules



1. PNH pathophysiology and clinical manifestations

2. Link between PNH and AA

3. Treatments and supportive care

Learning objectives
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Normal Hematopoiesis
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Hematopoiesis in PNH
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Hematopoiesis in PNH
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Hematopoiesis in PNH

Hemoglobinuria

Asthenia

Normal RBC prevent C 
mediated hemolysis by 2 

GPI anchored proteins 
CD55 & CD59

PNH RBC lysis in case of 
C activation

Free Hb

Complement 
activation

Anaemia

Rother R et al; Discovery and development of the complement inhibitor ecuizumab for the 
treatment of paroxysmal nocturnal hemoglobinuria. Nature Biotechnol 2007; 25 : 1256-1263

Thrombosis

Kidney failure

Pulmonary HT

Dyspnea

Erectile 
dysfonction

Dysphagia

Abdominal
pain



Manifestations of PNH

Peffault de Latour et al. Blood 2008



Manifestations of PNH

median survival time: 22.1 +/- 2.2 years
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Thrombosis is the main 
cause of death in PNH



Treatment of PNH
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Hillmen et al, NEJM 2004 ; Hillmen et al, NEJM 2006 ; Kelly et al, Blood 2011



Treatment of PNH

Loschi, Am J hematol 2016



Treatment of PNH

Socié et al, BJH 2019

Impact of Eculizumab therapy on QoL

• IV infusions every 14 days 

• Home delivery not available in all districts and 

countries 

• Impact on professional career 

• Impact on high school training 

• Impact on holidays and travels



Treatment of PNH

Anti C5 therapies indications
o PNH clone upper than 10% and

• Haemolysis with RBC transfusions requirement 

• Thrombosis

o PNH clone upper than 50% and 

• Biological haemolysis activity 

• Clinical symptoms of dystonia

Treatments goals 

• Transfusion independency 

• Thrombosis avoidance



Treatment of PNH

Debureaux et al, BMT 2021

International multicentric study (Paris, Naples/Avellino, 
London, Florence, São Paulo, and Ribeirão Preto)

160 PNH pts receiving eculizumab
Median treatment duration 5.8 y (0.5–14.5) (10% < 18 
months)
Censored : new anti C (35) or HSCT (2)
At the end of the study 
• 83 % : 900 mg / 14 d
• 17% : 1200 mg or interval < 14 d

Complete response = No Tf, Hb >  12
Good response = No Tf,  10 < Hb < 12
Partial response = Occasional Tf, 8 < Hb < 10
Minimal response = Regular Tf

38,6 %



New Treatments of PNH : Ravulizumab

Lee et al, Blood 2018 ; Kulasekaraj et al, Blood 2018

Immediate, complete, sustained reduction 

of free C5 activity ≥99% 
 High affinity Anti-C5 monoclonal antibody 

 Derived from eculizumab through targeted 

engineering  designed to:

• Enhance Fc receptor recycling

• Increase half-life

• Maintain favorable safety and tolerability profile



New Treatments of PNH : Ravulizumab

(R

Study 302
(NCT03056040)

Study 301
(NCT02946463)

RAV maintenance dose**(q8w)

1
ECU induction dose†

Days 1, 8, 15, 22
ECU maintenance dose ‡(q2w)

ECU maintenance dose ‡ (q2w)

RAV loading 
dose* Day 183 

RAV maintenance dose**(q8w)

Day 1 71 127 183

29

1 127 183

197

• Complement inhibitor 
therapy naïve pts

• LDH ≥1.5 ULN
• ≥1 PNH-related 

signs/symptoms at 
screening

RAV loading dose* 

• Clinically stable pts on 
eculizumab treatment €

for ≥6 mo
• LDH ≤1.5 ULN at 

screening

RAV loading 
dose* 

RAV maintenance dose**(q8w)

RAV maintenance dose**(q8w)
197

RAV maintenance dose**(q8w)
15

RAV loading 
dose* Day 183 

RAV maintenance dose**(q8w)
7115

Screening 
Up to 4 Weeks

Randomized Treatment Period
26 Weeks 

Extension Period 
2 years

Lee et al, Blood 2018 ; Kulasekaraj et al, Blood 2018



Lee et al, Blood 2018 ; Kulasekaraj et al, Blood 2018

New Treatments of PNH : Ravulizumab



New Treatments of PNH

Oral and SC formulation
Long life molecules

Inhibition of EV
hemolysis

cholecystitis, thrombosis



New Target of PNH treatments

Ricklin , Nat Rev Nephrol 2018



New Target of PNH treatments

Ricklin , Nat Rev Nephrol 2018



C3 inhibitors in PNH

Pegcecatoplan
• C3 Inhibitor
• SC
• Eculi > 3 mois, 
• Hb < 10,5, retic > N

Hillmen, NEJM 2021

Pegcetacoplan

4-week
run-in

16-week randomized 
controlled period

32-week open-label 
pegcetacoplan period

Baseline Day 1
1:1 Randomization

Pegcetacopla
n

(1080 mg SC 
twice weekly)

+
Eculizumab

Eculizumab + 
Pegcetacoplan

Pegcetacoplan monotherapy (n = 
41)

Eculizumab (n = 
39)

Analysis of primary endpoint

Characteristic
Pegcetacoplan

(n=41)
Eculizumab

(n= 39)

Hemoglobin, mean (SD) g/dL 8.69 (1.08) 8.68 (0.89)

≥4 transfusions in previous 12 months, 
n (%) 21 (51.2) 23 (59.0)

Reticulocyte count, mean (SD) ×109/L 217.5 (75.0) 216.2 (69.1)

LDH level, mean (SD) U/L [NRR: 113–
226] 257.5 (97.6) 308.6 (284.8)



C3 inhibitors in PNH

Hillmen, NEJM 2021



Factor B  inhibitors in PNH

Iptacopan
• Factor B Inhibitors
• Oral
• Eculi > 6 mois, 
• Hb < 10,5, retic > N

Risitano, Lancet 2021

100%
Transfusion
free



Factor D  inhibitors in PNH

• Danicopan
• Oral Factor D inhibitor
• Eculi > 6 months, 
• Hémolysis with transfusion needs
• Bithérapie avec eculizumab

+ 2.4

Kulasekararaj et al. Blood (2019) 134 (Supplement_1): 3514. 
https://doi.org/10.1182/blood-2019-124748.



Supportive care and bone marrow examination

 All complement inhibitors are associated with a risk of encapsulated bacterial infections
• Vaccinations against Meningococcus, Pneumococcus and Haemopilus Influenzae
• Vaccination against Flu
• Daily antibiotics prophylaxis
• Intravenous antibiotic injection in case of fever

 Bone marrow in PNH is abnormal and there is a risk of evolution to AA and myeloid
malignancies

 Pregnancies in PNH and AA are associated with an increased risk of complications for 
mothers and babies 



1. PNH is associated with hemolysis and thrombosis

2. Only complement inhibitors prevent hemolysis and 

thrombosis

3. PNH and AA are strongly associated

Take-home message
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