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▪ Complex Disorder

▪ Diagnosis

▪ Management



Complexment Disorder
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adapted from Belcher JD et al. Transl Res. 2022;249:1–12; Duval A, 

Frémeaux-Bacchi V. Am J Hematol. 2023 May;98 Suppl 4:S5-S19

Mastellos DC, Hajishengallis G, Lambris JD. Nat Rev Immunol. 2024 

Feb;24(2):118-141



GPI-Anchor mutation – flow-cytometry-based diagnosis
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Borowitz, M.J. et al., Cytometry B Clin Cytom 2010;4:211-230; Parker CJ ASH Educ Program. 2016 Dec 2;2016(1):208-216, Colden MA, Kumar S, Munkhbileg B and Babushok DV (2022) Front. Immunol. 12:830172



PNH – clinical suspicion
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Bienz M, Patriquin CJ. Hematology Am Soc Hematol Educ Program. 2025 Dec 5;2025(1):154-163



Complexment Disorder & BMFS-Disorder
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AA

PNH

Young NS. Aplastic Anemia. NEJM. 2018 Oct 25;379(17):1643-1656 

BMFS



Complexment Disorder & BMFS-Disorder

ERN-EuroBloodNet Thursdays Webinars
Advancing Diagnostics and Therapeutic Strategies in Paroxysmal Nocturnal Hemoglobinuria: A Comprehensive Guide o Managing a Complex Disorder

AA

Cooper JN, Young NS. Blood. 2017 Nov 30;130(22):2363-2372



Complexment Disorder & BMFS-Disorder
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AA

Luzzatto L, Nakao S. Blood. 2025 Jun 26;145(26):3077-3088; Babushok D Hematology  2021; 143-152, 2021

IST CI



Management – hemolytic or non-hemolytic
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AA

Bienz M, Patriquin CJ. Hematology Am Soc Hematol Educ Program. 2025 Dec 5;2025(1):154-163

Complement Inhibition [CI]



Management – Complement Inhibition [CI] - terminal
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AA

aiophtoz.com; id.pngtree.com; adapted from Belcher JD et al. Transl Res. 2022;249:1–12; Kelly RJ, et al: Blood. 2024;143(12):1157-1166.

Eculizumab/Ravulizumab

▪ Hb, LDH

▪ Thrombosis 

▪ Pulm. HTN 

▪ Kidney faiure. 

▪ Fatigue 

▪ QoL

▪ Surival



Management – Complement Inhibition [CI] – there’s more (complex…)
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Bienz M, Patriquin CJ. Hematology Am Soc Hematol Educ

Program. 2025 Dec 5;2025(1):154-163



Management – Complement Inhibition [CI] – there’s more
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▪ EVH [extravaxcular hemolysis]

▪ terminal CI – proximal CI

▪ BTH [break through hemolysis]

▪ small clone size / CI + IST

▪ pregnancy

▪ anticoagulation

▪ QoL



Management – Complement Inhibitors – approval date
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Management – terminal CI – EVH – proximal CI
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▪ Hb

▪ ARC

▪ LDH slightly

▪ Bilirubin

▪ Fatigue

▪ C3d [DAT+]

EVH



Management - proximal CI
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adapted from Belcher JD et al. Transl Res. 2022;249:1–12, drugs.com, fabhalta.com, 

https://eu.lekovi.org/en/h/7513f842/aspaveli-v1.php



Proximal CI – Hb optimization, less fatigue
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Proximal CI – CI naïve patients [pegcetacoplan/iptacopan]
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Wong et al. Blood Adv 2023; Lancet Haematol 2025; 12: e414–30 



Proximal CI

ERN-EuroBloodNet Thursdays Webinars
Advancing Diagnostics and Therapeutic Strategies in Paroxysmal Nocturnal Hemoglobinuria: A Comprehensive Guide o Managing a Complex Disorder

▪ Switch from terminal to proximal [or addition of proximal CI]
▪ increase: hemoglobin

PNH clone size

▪ decrease: ARC

fatigue

LDH

▪ ID risk mitigation strategy
▪ vaccination: meningococcus

pneumococcus

HiB

▪ increase in hemoglobin also in pts. with Hb > 10 [12] g/dl

▪ proximal CI works well in CI naive patients

pill [antibiotic] in the pocket



Management – Complement Inhibition [CI] – there’s more (complex…)
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Proximal CI – costs/availability
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CI - BTH
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Risitano AM et al; Front Immunol. 2019 Jun 14;10:1157, Notaro R, Luzzatto L. N Engl J Med. 2022 Jul 14;387(2):160-166.  

▪ Definition

▪ Pharmacodynamic vs. Pharmacokinetic BTH



CI - BTH
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Dingli D et al; Hematology. 2024 Dec;29(1):2329030, Notaro R, Luzzatto L. N Engl J Med. 2022 Jul 14;387(2):160-166.  

▪ Definition

▪ BTH under terminal vs BTH under proximal



CI - BTH
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Griffin M det al;  Am J Hematol. 2024 May;99(5):816-823; Risitano AM et al; Am J Hematol. 2025 Jan;100(1):163-167

▪ Definition

▪ BTH under terminal vs BTH under proximal

▪ BTH through EVH

▪ Management (dose intensity of CI, transfuion, 

CAC-treatment, anticoagulation, …)



CI - BTH
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prevention - education

Guideline needed



Management – small clone size
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Bienz M, Patriquin CJ. Hematology Am Soc Hematol Educ Program. 2025 Dec 5;2025(1):154-163

Pullarkat V., Babushok DV., de Castro CM., et al.; Expert consensus on when to screen, monitor, and initiate complement inhibition treatment for paroxysmal nocturnal hemoglobinuria, submitted

different opinions about anticoagulation



Management – PNH/AA – CI + IST is feasible
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Hill A, et al.; Acta Haematol. 2023;146(1):1-13; Griffin M, et al2018 Aug;103(8):e345-e347; Pagliuca, S., et al; Bone Marrow Transplant 53, 105–107 (2018) Marotta S, Giagnuolo G, Basile S, Pagliuca S, Grimaldi F, Pane F, Risitano A.M. et al; J 

Hematol Thromb Dis. (2014) .



Management – Pregnancy
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Bienz M, Patriquin CJ. Hematology Am Soc Hematol Educ

Program. 2025 Dec 5;2025(1):154-163

Höchsmann B et al; Blood Adv. 2026 Jan 

29:bloodadvances.2025019253. doi: 

10.1182/bloodadvances.2025019253. Epub ahead of print.



Management – QoL
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Groth M et al., Ann Hematol. 2017 Feb;96(2):171-181; Niedeggen C et al; Ann Hematol. 2019 Jul;98(7):1547-1559



Paroxysmal Nocturnal Hemoglobinuria:

COMPLEMENT AND BMFS DISCORDER
PROXIMAL AND TERMINAL CI

NEW THERAPIES – NEW DISEASE – NEW COMPLICATIONS
DIFFERENCES IN AVAILIBILITY; REIMBURSEMENT; TREATMENT 

STRUCTURES

CASES CAN BE PRESENTED/DISCUSSED ONLINE VIA TEAMS EVERY LAST THURSDAY/MONTH –
jschifflers@ukaachen.de; jpanse@ukaachen.de

IPIG guidelines

mailto:jschifflers@ukaachen.de
mailto:jpanse@ukaachen.de
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