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• Review the pathophysiology of paroxysmal nocturnal 
hemoglobinuria (PNH) 

• Explore the clinical presentation, recognition, and diagnosis of PNH 

• Describe the impact of complement inhibition

• Present a treatment algorithm reflective of the Canadian landscape

Objectives



• Acquired clonal abnormality of HSCs (PIGA)
– 1-5 per million/year, 15 per million population
– Absent complement regulators CD55 & CD59 

• Classical triad
– DAT-negative hemolysis, thrombosis, BMF

• Common clinical features
– Chest pain, dyspnea, abdominal pain, renal failure
– Smooth muscle dystonia (ex. pHTN, dysphagia, ED)
– Fatigue, impaired QoL

Paroxysmal Nocturnal Hemoglobinuria

Brodsky RA (2015) Blood
Luzzatto L (2016) F1000 Research

Hill A et al. (2017) Nat Dis Prim
Patriquin CJ et al. (2019) Eur J Hematol
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Significant 
Impact on 
Survival
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Presenter Notes
Presentation Notes
MAKE POINT THAT ANY OF THESE THINGS CAN BE SEEN BY GPs or other specialists.

Thrombosis – venous or arterial – hematology, cardiology (pristine vasulature), neurology (cryptogenic stroke/ESUS)
MULTISYSTEMIC DISEASE – IMPORTANT FOR ALL TO KNOW – heme, nephron, resp, cardiology, GI, gen med, urology

Uncontrolled complement on host hematopoietic cell surfaces leads to
Hemolysis in the intravascular compartment
Promotion of a proinflammatory state
Systemic release of toxic free hemoglobin leading to, among other things, NO depletion
Main clinical consequences of this are seen here
            Thrombosis
Renal Failure
Pulmonary Hypertension
Abdominal Pain
Dyspnea
Symptoms that impact morbidities:
Dysphagia
Fatigue
Hemoglobinuria
Erectile Dysfunction
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DIAGNOSIS OF PNH



Movalia M et al. (2011) ASH 2011 Abstract #1033
Patriquin CJ et al. (2019) Eur J Hematol

Rule PNH in or out using 
high-sensitivity PB flow 

cytometry and 
clinical assessment 

6%                    25%/5%                    1.5%                        22%                        20% 
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Movalia M, Illingworth A, Weitz I, et al. Retrospective review of a few thousand flow referrals for PNH and the presenting complaint for the positive results

Cytopenia 6%,  
AA/MDS  25%/5%,  
Thrombosis  1.5%  - other reports 20%/higher as herald event
Coombs-neg hemolysis 22%   
Hb’uria  20%
 



Peffault de Latour R et al. (2008) Blood
England J et al. (2016) Poster presented at EHA 2016 # E1011

91% of patients with PNH clones present with cytopenia(s)

In a Canadian study only 
10.4%

 of patients with unexplained 
cytopenias were tested for 

PNH, despite potential 
indicators of hemolysis in 

24.2% of all cytopenic patients

pancytopenia39%

anemia

unknown

anemia & 
thrombocytopenia

anemia & 
neutropenia

23%

9%

25%

4%

Cytopenias in PNH
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Morado M et al. (2017) Cytometry B Clin Cytom
Wong SA et al. (2018) Curr Oncol
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Bone Marrow Failure & PNH

Presenter Notes
Presentation Notes
PNH is more likely to be detected in MDS patients who:
Present with marrow failure
Are less likely to transform into leukemia
Have refractory anemia; the most common subtype associated with clonal expansion
PNH clones in MDS are similarly associated (as in AA) with multiple �GPI-AP deficient cells, with HLA-DR15, and with response to immunosuppression


Information about 3,938 peripheral blood (PB) samples from an identical number of individuals prospectively submitted for diagnostic screening of PNH by flow cytometry was collected at 24 flow cytometry laboratories of the Iberian Society of Cytometry (SIC) in Spain (1,718 samples) plus one reference laboratory in Sao Paulo, Brazil (2,220 samples). A case was defined to be PNH positive when GPI-deficient cells were found in ≥2 different cell lineages (e.g. monocytes and neutrophils) at frequencies >0.01% of all leukocytes (minimum sensitivity across all participating laboratories). Morado M, et al. Cytometry B Clin Cytom. 2016.



Parker C et al. (200) Blood
Borowitz MJ et al. (2010) Cytometry B Clin Cytom

Killick SB et al. (2016) Br J Haematol
Schrezenmeier H,et al. (2020) Ann Hematol

Testing for GPI-deficient cells by high-sensitivity flow 
cytometric analysis at diagnosis of AA is recommended by:

International PNH 
Interest Group

“Patients with aplastic anemia 
[should be screened] at 

diagnosis…”

International 
Clinical Cytometry 

Society
Clinical indications for PNH 
include: “Evidence of bone 
marrow failure”, including 

“suspected or proven aplastic 
or hypoplastic anemia.”

British Committee 
for Standards in 

Haematology
“Patients should be screened 

for PNH at the diagnosis of 
AA.”

Bone Marrow Failure & PNH

Presenter Notes
Presentation Notes
3 international groups recommending testing in AA patients
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“We can safely say that PNH is the most vicious 
acquired thrombophilic state known in 

medicine” ~ L. Luzzatto

• Thrombosis in 30-45% (10% at diagnosis)

• Leading cause of mortality (40-67%) 

• Atypical (visceral, CNS) & typical sites

• Multiple sites in 20% of patients

De Stefano V et al. (2002) Haematologica
Hill A et al. (2006) Blood

Hillment P et al. (2007) Blood
Hall C et al. (2003) Blood

Clinical Presentation & Thromboembolism Risk
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10-year thrombosis incidence was 44% vs. 5.8%

HERALDING EVENT
***Visceral thrombus precedes the diagnosis PNH in 20%
4/15 cases of PNH-related cerebral venous thrombosis over 20 years in the French registry had the thrombotic event as the first manifestation of disease. 

In the pre-ecu era…
thrombosis at ANY point carried a RR of mortality of 10 at 8 years from time of Dx

Thrombosis at presentation = 5yr OS 40% (RR of mortality ~ 15)



Lee JW et al. (2013) Int J Hematol

VTE Risk & LDH Elevation

Presenter Notes
Presentation Notes
7x increased odds of thrombotic event with LDH over 1.5x ULN – marker of hemolysis (though cannot rule out other causes, such as widespread endothelial activation in the absence of hemolysis)

Elevated LDH in combination with other clinical findings increased the risk further.
NB: d/t the retrospective nature of the chart review, the exact timing of the  various symptoms in relation to the thrombosis isn’t clear



Risk Factors – LDH, HDA, and Prior TE

Höchsmann B et al. (2023) Annals of Hematology

*HDA = hemolysis (LDH ≥1.5 x ULN) plus one or more of: fatigue, hemoglobinuria, abdominal pain, dyspnea, anemia, thromboembolism (TE) 
or other major adverse vascular event (MAVE), dysphagia or erectile dysfunction.



https://ThrombosisCanada.ca/tools/?calc=ThrombophiliaAlgorithm
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Intravascular Hemolysis Risk & PNH 

Morado M et al. (2017) Cytometry B Clin Cytom
Jang J et al. (2016) J Kor Med Sci
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High Sensitivity Flow CytometryHemoglobinuria & Renal Injury in PNH

Hillmen P et al. (2010) Am J Hematol
Schrezenmeir H et al. (2020) Ann Hematol

Kokoris et al. (2018) Hematology

Presenter Notes
Presentation Notes
Slide modified to include CD157, a GPI-linked structure abundantly expressed on both grans and monos.

High quality PNH testing by MPFC on peripheral blood 
Granulocytes, monocytes and RBCs should be evaluated
Use monoclonal antibodies against GPI-anchored proteins:
CD59 on RBCs
CD14 (monos), CD24 (grans), CD157 (both), FLAER (both)
High-sensitivity quantitative analysis
0.01% for RBCs and granulocytes
0.04% for monocytes 




Jang JH et al. (2016) J Korean Med Sci

Factors Associated with Increased PNH Mortality

Presenter Notes
Presentation Notes
Free heme release is central  (therefore driven by IVH, not EVH, therefore driven by terminal complement)

Likely unrecognized or under recognized as a cause. Particularly if there has been longstanding unrecognized PNH leading to damage before treatment could be started. 

Stage 3 30-50% gfr, stage 4 15-29%, stage 5 <15% 

Hemosiderin cannot be excreted by filtration due to high MW – accumulates in the cells of the tubular epithelium – mostly in proximal tubules – 

Microvascular thrombosis can lead to ischemia and necrosis of cortex, loss of ability to concentrate urine



Brodsky RA (2009) Blood
Sutherland DR et al. (2012) Cytometry Part B
Sutherland DR et al. (2014) Cytometry Part B 

Slide courtesy of Prof. R Sutherland 
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High Sensitivity Flow Cytometry

1. Identify relevant cell population(s)
2. Demonstrate GPI-negativity in ≥2 lineages

High Sensitivity Flow Cytometry
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Sutherland DR et al. (2014) Clin Cytometry

Presenter Notes
Presentation Notes
CD157 – GPI-linked protein involved in myeloid homing, chemotaxis – on both granulocytes and monocytes
Possible to replace CD24 and CD14 as markers for granulocytes and monocytes, respectively.
If 5 color flow available, can use a single cocktail – FLAER, CD157, CD15(grans), CD64 (monocytes), and CD45
Advantages – sample prep & analysis time reduced, better technical efficiency and reagent cost



Slide courtesy of M. Keeney (London Health Sciences)

RBC Flow Cytometry (naïve  treatment)

Treatment

Presenter Notes
Presentation Notes
8% type II



TREATMENT OF PNH



Upfront Management of PNH 

Legendre C et al. (2013) NEJM
Patriquin CJ & KHM Kuo (2019) TMR

Socié G et al. (2019) BJH

• Supportive Care
– Transfusions, hematinics (folate, iron), analgesia

• Allogeneic stem cell transplant
– Reserved for BMF-predominant presentations
– Avoid HSCT for thrombotic patients

• Complement inhibition
– Continuous protection required while PNH clone exists due 

to the chronic, persistent risks from hemolysis



Management of PNH with Eculizumab 

q14d

Eculizumab dosing schedule

Pretreatment Induction phase Maintenance phase

2 weeks 
before 

induction**

Week
→ 1 2 3 4 5 6 7 8 9

Neisseria 
meningitidis 
vaccination

Dose (mg) 600 600 600 600 900 X 900 X 900

• Meningococcal vaccination (ACWY + MenB) mandatory
• Anti-meningococcal antibiotics required until 14+ days post-vaccine
• May consider additional encapsulated bacteria vaccinations 

Kelly RJ et al. (2015) NEJM
Hallstensen RF et al. (2015) Immunobiology

Sarno L et al. (2019) J Nephrol
Socié G et al. (2019) BJH

Presenter Notes
Presentation Notes
LD is less reliable (particularly in pregnancy where it can essentially double in typical pregnancy)
Not everyone needs prophylaxis – number increases likely with age.
No reliable data to identify in advance those patients who will need prophylactic therapy – but large case series suggest ~50% require this at some point. 
Pregnancy an exception…
NO EVIDENCE of a risk for development of inhibitory or neutralizing anti-ADAMTS13 antibodies 
Repeated acute episodes – particularly if severe or with persistent symptoms/or increased risk of end-organ damage (e.g. limited reserve – CNS, renal, etc.)
Frequency vs. dose depends on the patient responsea dn preference (frequent infusions can be burdensome, time-consuming, unpleasant)



Hillmen P et al. (2006) NEJM
Brodksy RA et al. (2008) Blood

Kanakura Y et al. (2011) Int J Hematol
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Presentation Notes
*TRIUMPH placebo patients switched to Soliris after Week 26.�All TRIUMPH patients entered the long-term extension study.
P<0.001 at all measured time points.

Ilene Weitz data from 2012 looked at D-dimers, TAT complexes, IL-6, and various other markers of thrombotic acitivyt along with LDH and found significant reductions in Dimer, TAT, and IL6 – a slight blip at day 22 (i.e. after the 3rd dose) but not associated increase in LDH at the same time. Small study – 11 patients. 
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Overall survival >90% over 10 years, 
with deaths mostly due to BMF

Presenter Notes
Presentation Notes
Further updated to just over 12 years of follow-up (presented in Vienna, June 2015):

Population of ECU-treated patients (N=153) OS ~ 90% out now to 12 years.
POPULATION receiving supportive therapy only (N=30) – 70-75%
In comparison to French transplant registry (N=211), OS 75-80%
NB: indications for transplant were recurrent hemolytic crises, AA, and recurrent TE
Reference:
Hill A et al. Presented at the 54th Annual Meeting of the American Society of Hematology (ASH). December 8–11, 2012; Atlanta, Georgia; Abstract #3472.



Terminal Complement Blockade Reduces TE Risk 

Hillmen P et al. (2007) Blood

85% RRR

Presenter Notes
Presentation Notes
LOOK AT TRIUMPH AND SHEPHERD AND Hillmen 2013 results. 

85% RRR reduction in thrombotic events in the extension period. 



Terriou L et al. (2023) Eur J Haematol

Eculizumab Improves Overall Survival 

Overall Population:
HR 0.51 (0.41-0.64; p< 0.0001)

Patients with HDA:
HR 0.51 (0.36-0.72)

Patients without HDA:
HR 0.91 (0.55-1.51)

Treated vs. untreated time TE risk, HR 0.40 (0.26–0.62)

Presenter Notes
Presentation Notes
For unkwown HDA – 0.5



Overall Survival with C5 Inhibition

Kelly RJ et al. (2024) Blood

0.7667 (95% CI, 0.5774-0.9167; P = .007) 0.9624 (95% CI, 0.8317-1.0562; P = .5)

Presenter Notes
Presentation Notes
Kelly et al  - 35/509 patients received only ravulizumab – the rest were treated with eculizumab alone or switched to ravulizumab in 2021.

85% RRR reduction in thrombotic events in the extension period. 



APPROVED THERAPIES BEYOND ECULIZUMAB



Why do we need them?

Met Needs
• IVH blockade
• Reduced thrombosis risk
• Minimised end-organ damage
• Increased overall survival 
• Improved pregnancy outcomes

Unmet Needs
• Correct the anemia of EVH
• Improve quality of life
• Reduce treatment burden
• Biomarker availability 
• Validate BTH management

Why Do We Need New Treatments?

Summarised in: Oliver M & Patriquin CJ (2023) J Blood Medicine

Presenter Notes
Presentation Notes
Infection risk mitigation (specific vs. general/terminal pathway)

Polymorphisms – Cr1, C5, etc. 

MORE SEEM TO BE AWARE OF THE PRICE OF THE TREATMENT OF PNH THAN THE ACTUAL DISEASE AND WHEN AND HOW TO LOOK FOR IT. 

Polymorphisms… CR1-low has worse response, C5 polymorphism… 

Low CR1 – may do better in cases where you reduce production of C5 as opposed to inhibiting it – low CR1 polymorphs aren’t as abe to reduce activity of the C3 and C5 convertases… 



Kulasekararaj AG et al. (2021) Am J Hemato
Debureaux PE et al. (2021) BMTl

Evaluating a PNH Patient on C5 Inhibition 



Image from: Devalet  B et al. (2014) J Extracell Vesicles

C5 Inhibition Drives Extravascular Escape 
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Factor B (FB) inhibitors
• Iptacopan

Complement Inhibitors for PNH Treatment
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Depends on what’s available and approved. 
Label vs. off label indications… 

Complement – central role, or companion pathology (e.g. is the disease antibody driven such that antibody production should be first target?)

Multiple therapeutics can be beneficial of course, but may also provide some confusion – how are we going to decide on the first choice? Second line therapies? Combination therapies assuming this is economically feasible?  

Duration of therapy will also require further assessment. 

Vulnerable populations or groups that may not be fully represented in clinical trials, e.g. pregnancy

Head to head comparison – major barriers to this given the cost of these medications, particularly if not made by the same company? 

For these challenges, registry data will be essential to provide clarity and long-term information.
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Eculizumab Ravulizumab

Undergoes lysosomal 
degradation with C5*

C5 alone undergoes 
lysosomal degradation

Enters cell via 
endosome

Remains 
associated 
to C5

Enters cell via 
endosome

Transported to cell 
surface and released, 
where it can be re-
used – extending its 
half-life

Binds to C5 in the bloodstream Binds to C5 in the bloodstream1

2

3

4

1

2

3

4

Disassociates from C5 and binds to 
the ‘recycling’ receptor (FcRn) due 
to its modified protein structure

Tanaka K et al. (2021) Pediatr Nephrol
Sheridan D et al. (2018) PLoS One

Eculizumab vs. Ravulizumab

Presenter Notes
Presentation Notes
Read slide as stated.




Lee JW et al. (2019) Blood
Kulasekararaj AG et al. (2019) Blood

IVH Control Non-Inferior with Ravulizumab



Röth A et al. (2024) Am J Hematology

IVH Control Non-Inferior with Crovalimab

Presenter Notes
Presentation Notes
LDH curve mirrors that seen with eculizumab in ecu and ravu clinical trials. 

For both arms the proportions of patients reaching LDH ≤ 1.5 x ULN steadily increase from Baseline to Week 5, and were thereafter maintained over time until Week 25.
Mean LDH ≤ 1.5 x ULN for both arms was reached at Week 3 
For Crovalimab arm, this was maintained through Week 25.
For Eculizumab arm, starting at Week 7 this was consistently above  >1.5 x ULN.
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Stable eculizumab for 
≥ 3 mo

Average duration of treatment 
with eculizumab > 4 y

80 patients 

Run-In Period Randomized Controlled Period Open-Label Period Pegcetacoplan Treatment 

Pegcetacoplan
(1080 mg SC twice weekly)

+
Eculizumab

(intravenous biweekly)
(80 patients)

Pegcetacoplan Monotherapy
(41 patients)

Eculizumab Monotherapy
(39 patients)

Pegcetacoplan Monotherapy
(38 patients)

Eculizumab + 
Pegcetacoplan

(39 patients)
Pegcetacoplan Monotherapy

(39 patients) 

Baseline Day 1
1:1 Randomization

Week 16 Analysis of 
Primary Endpoint

End of 
Week 48

4 weeks 16 weeks 32 weeks

Study Design

Population Patients ≥ 18 years of age with PNH and Hb < 10.5 g/dL despite 
stable treatment with eculizumab (≥ 3 months)

Primary 
endpoint Change from baseline in Hb level at week 16

Week 48 Endpoints

Secondary
endpoints

•Change from baseline in Hb levels, LDH levels, ARC, and FACIT-F
•Freedom from transfusions

Safety endpoints Incidence and severity of TEAEs

Treatment groups •Pegcetacoplan to pegcetacoplan: Patients received peg during the 
randomized period and continued through week 48 of the OLP

•Eculizumab to pegcetacoplan: Patients received ecu during the 
randomized period and switched to peg during OLP after run-in

PEGASUS: Subcutaneous C3 Inhibition 

Hillmen P et al. (2021) NEJM
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Patients (N = 97)
 ≥ 18 years of age 
 PNH diagnosis (RBC and 

WBC clone size ≥ 10%) 
 Mean Hb < 10 g/dL
 Stable regimen of 

eculizumab or 
ravulizumaba

Randomization 24-week randomized 
treatment period

8:5
Oral iptacopan

200 mg twice daily
(n = 62)

IV anti-C5
(as before randomization) 

(n = 35)

Oral iptacopan 
200 mg twice daily

24-week treatment 
extension period

Switch to oral 
iptacopan 200 mg 

twice daily

Screening period (8 weeks)
336 

(End of study)
168 1 Day

Primary Endpoints
• Hematological response defined as 

an increase from baseline in Hb of 
≥ 2 g/dLc in the absence of RBC 
transfusionsd

• Hematological response defined as Hb 
≥ 12 g/dLc in the absence of RBC 
transfusionsd

• Transfusion avoidanced

• Change from baselinec:
– Hb levelse

– FACIT-Fatigue scores
– ARC
– LDH levels

• Occurrences of clinical breakthrough 
hemolysis and MAVEsf

• Safetyf

Secondary Endpoints

Open-label, Randomized, Active Comparator Controlled Multicenter, Phase III Trial 
Investigating Iptacopan Monotherapy in Adult Patients With PNH and Residual 

Anemia Despite SOC Therapy (NCT04558918)

APPLY-PNH: Oral Factor B Inhibition 

Peffault de Latour R et al. (2024) NEJM



Increase From Baseline in Hb of ≥ 2 g/dL 
Between Days 126 and 168 of APPLY-PNH

Hb ≥ 12 g/dL Between Days 126 
and 168 of APPLY-PNH
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Population 
estimate:

Observed:
42/60 

patients treated 
with iptacopan

0/35 
patients treated with 

anti-C5 therapy

0/35 
patients treated with 

anti-C5 therapy

Difference: 
80 percentage points 

(95% CI: 71, 88)
P < .001

Difference: 
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(95% CI: 56, 77) 
P < .001
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APPLY-PNH: Oral Factor B Inhibition 

Peffault de Latour R et al. (2024) NEJM



• Adjusted geometric mean ratio to baseline in LDH (95% CI) 0.96 (0.90, 1.03) for iptacopan vs 0.98 (0.89, 1.07) for anti-C5

• Most patients (92.8%) had LDH ≤ 1.5 ×ULN at baseline because of control by anti-C5 therapy

• After switching to iptacopan monotherapy from anti-C5 therapy, IVH control was maintained
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Mean 24-week LDH level:
275.2 U/L (SD 117.6) 
280.7 U/L (SD 128.2)

Mean baseline 
LDH level:3

269.1 U/L
(SD 70.1)
272.7 U/L
(SD 84.8)

APPLY-PNH: Oral Factor B Inhibition 

Peffault de Latour R et al. (2024) NEJM
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ALPHA Trial: Factor Inhibition + C5 Inhibition 

Lee JW et al. (2023) The Lancet Haematology
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Lee JW et al. (2023) The Lancet Haematology



Week BL 1 2 3 4 6 8 10 12 13 14 15 16 18 20 22 24 28 32 36 40 44 48

Danicopan-
danicopan, n 56 51 57 54 56 54 54 51 52 53 53 51 54 54 49 54 52 51 48 47 46 43 36

Placebo-
danicopan, n 25a 25 26 24 22 25 24 25 25 23 23 22 24 23 24 24 23 23 22 20 21 20 20

Mean LDH levels were 
maintained from 

week 12 to 48 and 
were near normal in 

both treatment 
groups

304.0
279.6

310.1

265.4

280.7

276.4

283.3

273.5

All patients 
receive danicopan

1.5  ULN

ALPHA Trial: Factor Inhibition + C5 Inhibition 

Lee JW et al. (2023) The Lancet Haematology



BREAKTHROUGH HEMOLYSIS 



Brodsky RA et al. (2021) Blood
Oliver M & Patriquin CJ (2023) J Blood Med

• Return of IVH and signs/symptoms of PNH
– Anemia, fatigue, dark urine, abdo pain, etc.
– Thrombosis, AKI, pancreatitis, pulmonary HTN

• Pharmacokinetic (PK) BTH
– Insufficient dosing to inhibit complement
– Nearing the end of each dosing cycle 

• Pharmacodynamic (PD) BTH
– Triggered by complement-amplifying conditions 

(e.g. infections, vaccines)
– Rarely predictable (counselling is crucial)

Breakthrough Hemolysis Definitions & Etiology

Presenter Notes
Presentation Notes
Limitations – specifying degree of Hb reduction, and KNOWN to be caused by a CAC? 



Notaro R & Luzzatto L (2022) NEJM

Variable Theoretical BTH Risk by Target 



Notaro R & Luzzatto L (2022) NEJM

Variable Theoretical BTH Risk by Target 



Notaro R & Luzzatto L (2022) NEJM

Variable Theoretical BTH Risk by Target 



Notaro R & Luzzatto L (2022) NEJM

Variable Theoretical BTH Risk by Target 

Presenter Notes
Presentation Notes
Says C3 blockade, but theoretically holds for any proximal 



Notaro R & Luzzatto L (2022) NEJM

Variable Theoretical BTH Risk by Target 

Presenter Notes
Presentation Notes
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Breakthrough Hemolysis Across Therapies

Fattizzo B et al. (2025) Blood



Oliver M & Patriquin CJ (2024) J Blood Medicine
Griffin M et al. (2024) Am J Hematology

Dingli D et al. (2024) Hematology

• A universal definition remains elusive
– International consensus planned (IPIG, ASH) 

• Severity Assessment
– LDH increase (x ULN), manifestations, TE, etc.

• Unknowns
– Risk factors (e.g. C5i dose, transfusions, LDH)
– Funding of additional doses?
– Utility of additional doses?
– Availability of rescue C5i? 

Breakthrough Hemolysis Management

Presenter Notes
Presentation Notes
With C5i, we can increase dose, increase frequency, bring up the dose. 
With pegcetacoplan, we can intensify dosing as per the 307 substudy – daily SC x 3, followed by more frequent dosing
For iptacopan, we do not know – is there a pharmacokinetic benefit to taking an extra dose? Is there toxicity expected? 



NEW DISCUSSIONS, NEW DECISIONS



• Clinically significant 
intravascular hemolysis

• Pregnancy (even if naïve)
• New thrombosis
• Severe IVH with end-organ 

damage (e.g. AKI/CDK, PH) 

Complement inhibitor-naïve patients with at least of the following:

Terminal Complement (C5) 
Blockade

(1L)

Proximal Complement 
Inhibition

• Safe & effective alternatives
• Consider patient preferences

Treatment Pathways for PNH: Patient Selection 

Oliver M & Patriquin CJ (2023) J Blood Med



Patient Selection: Managing PNH in Practice (2)

*Criteria or parameters which would best reflect clinical response remain to be fully defined.

Treatment Pathways for PNH: Patient Selection 

Proximal (dual) inhibition should be considered for the following:

• Inadequate response to C5i 
after ≥3-6 months

• Intolerance to C5 inhibition
• Route & frequency choice 
• Breakthrough hemolysis risk
• Jurisdictional availability 

Terminal Complement (C5) 
Blockade

(1L)

Proximal Complement 
Inhibition

• Safe & effective alternatives
• Consider patient preferences

Oliver M & Patriquin CJ (2023) J Blood Med

Presenter Notes
Presentation Notes
Risk of BTH possibly higher in those needing higher/more frequent dosing at time of switch, incomplete terminal complement control (i.e. LDH >1.5x at time of switch), and higher transfusion needs.



A New Tool – The IPIG PNH Registry

• All PNH patients enter CORE Registry
• Industry supports CORE & SILO areas
• Common variables for patients in any 

SILO eventually enter the CORE
• Potential areas of inquiry: 

– Drug changes & combinations
– Infrequent events (rate, management, etc)
– Breakthrough hemolysis 
– Outcomes in vulnerable groups
– Role of biomarkers 

Company
A

Silo

Company
B

Silo

Company
D

Silo

Company
C

Silo
CORE

REGISTRY

Untreated patients and treated 
patients after 18 months of 

SILO exclusivity

Presenter Notes
Presentation Notes
Infrequent events – TRIALS not powered for thrombosis, MAVE, etc. – FORTUNATE these are uncommon, but make their study more challenging
Vulnerable popultions 

Trials not powered for TE – fortunate that the events remain rare
BTH risk, pathway inhibition, drug onset, pregnancy risk
Biomarkers, budget  


Principles
- include all patients within the CORE Registry
- industry partners support CORE and individual SILO areas
- within each SILO, patient-level data with exclusive access
- common variables for patients in any SILO eventually enter the CORE for comparison
- can capture changes in drug, combinations, rare events, pregnancy outcomes, etc.  



WRAPPING UP



Take-Home Messages 
• PNH is a rare hemolytic anemia presenting with common signs/symptoms

– Maintain a high index of suspicion and low threshold for testing (CATCH criteria)

• Uncontrolled terminal complement activity drives natural history
– Thrombosis, renal failure, abdominal pain, and death associated with elevated LDH
– Terminal inhibition may unmask clinically significant EVH, drive anemia, impair QoL

• PNH is a chronic condition requiring long-term treatment and monitoring
– Newer treatment strategies must improve upon established efficacy and safety
– Proximal/dual inhibition allows us to improve Hb, QoL, and align with lifestyle
– Members of the Canadian PNH Network are always available to help (PNHnetwork.ca)

Take-Home Messages



SAVE THE DATE!

Friday, September 25 to Saturday, September 26, 2026
In-person and hybrid registration available – opening Spring 2026

Toronto, Ontario



Introducing…

TCC Academy!

An exclusive webinar series for complement-curious 
scientists and clinicians

First Webinar: Wednesday, December 17, 2025 | 12:00 – 1:30 p.m. (ET)

Scan for more info and a link to register!



The end. 
Questions? Comments?

Christopher.Patriquin@uhn.ca
www.PNHnetwork.ca 

Thrombosis Canada Thrombophilia Algorithm
 https://ThrombosisCanada.ca/tools/?calc=ThrombophiliaAlgorithm
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