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Paroxysmal nocturnal hemoglobinuria: bone marrow failure and hemolysis
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Risitano AM et al, AJH 2018; Kulasekararaj A et al, AJH 2023



Clinical consequences

ANEMIA
Asthenia,fatigue, palor,
jaundice, malaise

CHRONIC HEMOLYSIS
microthrombi and
vasospasms:

Dark urine and
abdominal pain,
dysphagia,
erectile dysfunction,
pulmonary hypertension

BMF
Infections, bleeding

THROIVIBOSIS

Thrombosis
(40-50% of patients, the

Bone marrow failure
(peripheral cytopenias,

Stroke "
overlap with AA and MDS) main cause of death)
Fatigue (80% patients) - ™
Dyspnea (66% patients) ¢ s
Chest pain (12% patients)

Cardiac ischemia

Abdominal pain (45% patients)

Dysphagia - Pulmonary embolism

N

Budd—Chiari (17% patients)

47'.“
W

Renal insufficiency

Dark urine

Erectile dysfunction

Fattizzo B et al, JCM 2021



Current PNH therapy in Europe

= Terminal complement inhibition (C5) with eculizumab and ravulizumab.
= Patients need to receive infusions every 2 weeks or every 8 weeks
= High medicalization, vaccines required
= Not all patients respond due to various causes including
s*inadequate bone marrow compensation,
+» residual C5 activation 2 BTH,
+*C5 polymorphisms,
s*persistent extravascolar hemolysis due to C3 deposition.

= Proximal complement inhibition (C3) with pegcetacoplan for suboptimal responders
(residual anemia after >3 months on C5i)

= Several novel inhibitors are under investigation in clinical trials in the last 10 years.

Risitano AM et al, AJH 2018; Kulasekararaj A et al, AJH 2023



The panorama of complement inhibitors involves
terminal ad proximal inhibitors
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Factor H
phagocytosis of C3b-opsonized RBC

Extravascular hemolysis in the spleen and
liver
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Efficacy and Safety Is Maintained in Adult Patients with Paroxysmal Nocturnal
Hemoglobinuria receiving Pegcetacoplan for up to 3 Years — Carlos De Castro

PEGASUS: 48-week trial in C5i-experienced patients (N=80)-

Pegcetacoplan arm (n-41)

funin Randornized controlled Openabel
(weeks) (16 weeks) Runin (32 weeks)
—
{4 weeks)

Eculizumab arm (n=39) Pegcetacoplan

Pegcetacoplan (n=64 PEGASUS patients continued in open-label extension)

->
Up to 3 years
PRINCE: 26-week trial in C5i-naive patients (N=53)®
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TEAEs of special interest, n (%)

Hb rapidly improved and LDH decreased and were
maintained stable for up to 3 years

>70% transfusion free at 3 years

FACIT-fatigue score increased to levels similar to the
general population
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isit wial Meningitis 0 0
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Total (n) 13259 66 75 7410589 108 105 113 17 14 106 102 101 . 91 81 69
Breakthrough hemolysis? 23 (28.8) 16 (30.8)
Patients with 1/2 events 14 (17.5) / 4 (5.0) 10 (19.2) / 3 (5.8)



Efficacy and Safety Is Maintained in Adult Patients with Paroxysmal Nocturnal
Hemoglobinuria receiving Pegcetacoplan for up to 3 Years — Carlos De Castro

PEGASUS: 48-week trial in C5i-experienced patients (N=80)-
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Safety of Crovalimab Versus Eculizumab in Patients with Paroxysmal Nocturnal
Hemoglobinuria (PNH): Pooled Results from the Phase Il COMMODORE 1,

COMMODORE 2, and COMMODORE 3 Studies —A. Roth
C5i = efficacy ECU

Crovalimab is a novel anti-C5 recycling antibody that Subcutaneous/4 weeks

allows for low-volume, subcutaneous (SC) self- ASH highlights
administration every 4 weeks (g4w). -> same safety as ECU
Pooled analysis of phase 3 studies of Crova (377) vs — drug-target-drug syndrome

ecu (111) in C5-naive or treated PNH

There were 522 adverse events (AES) per 100 pt g* Crovalimab (antibody) @ C5 (antigen) "f Eculizumab (antibody)
years in crova pts and 583 in ecu pts. No i ,
meningococcal infections. » e j". F R 3"% '
_ ® pe 9 & 3 i e O,
18% of crova switched pts developed complexes ol T 3"5,.-‘0 *3,.{" o g »
formed with ECU - Type lll hypersensitivity after a ¢ e ® % L N
median of 1.6 weeks (range, 0.7-4.4) and lasting 1.9 "' i~
Anti Anti —antibod Antibod
weeks (0.4-34.1). Crovalimab and " equiliorium Low probabilty of
li b both t High bability of limab and
Most frequently (25%) arthralgia (9%) and rash (6%); kel to be bound o two crovalimab and eculizumab binding to the
M 0 . C5 molecules eculizumab binding to same C5 molecule — small
Grade 3 in 7 /0 Of SWltChed pts different epitopes of the complexes formed

same C5 molecule —
large complexes formed



Factor B Inhibition with Oral Iptacopan Monotherapy Demonstrates Sustained Long-
Term Efficacy and Safety in Anti-C5-Treated Patients (pts) with Paroxysmal Nocturnal
Hemoglobinuria (PNH) and Persistent Anemia: Final 48-Week Results from the
Multicenter, Phase Ill APPLY-PNH Trial — AM Risitano

. o . _ * Mean Hb levels at Wk 48 were 12.2 and 12.1 g/dL
Figure. Mean Hb level (SD) over time during the entire 48-week treatment period of APPLY-PNH . . . .
~ Iptacopan - Anti-CS to lptacopan in the iptacopan and anti-C5-to-iptacopan arms

15 Anti-C5 to iptacopan switch

=l + Transfusion avoidance 93.5 and 94,1%

% ittt % ————1,.,. ° 6/62 pts on iptacopan arm had BTH

T 11 .

g ] » 3 pts had major adverse vascular events:2 TIAs and

§ o1t 1 portal vein thrombosis

= 8

S S S S e A * Most frequent TEAEs were COVID-19 (29.0% of

Pts with available data Sty visit (eskl ptS), headache (194%), diarrhea (161%) and
Iptacopan 62 6159 60 59 59 60 59 59 59 57 61 — 56 59 59 57 57 59 .
Anti-C5 to iptacopan 35 29 27 32 32 31 33 28 34 32 32 3427 28 32 31 29 30 30 naSOpharyngltls (145%)

* No deaths, nor infectious TEAEs

Table. Summary of efficacy parameters after the entire 48-week treatment period of APPLY-PNH, including comparison of data

at Week 48 vs Week 24 . o
Parameter Arm FB' > Efflcacy ECU On EVH
_ Adjusted mean change Adjusted mean difference in
PIFE sy idiim from baseline (95% Cl) change from baseline (95% Cl): Oral x 2/ d ay
nti-C5 to iptacopan N=35
at Week 48 Week 48 vs Week 24 h . h I - h
Change from baseline* Iptacopan +3.35 (3.03, 3.66) -0.41 (-0.80, -0.01) ASH Ig Ig ts
in Hb level (g/dL)* " . .
Anti-C5 to iptacopan +3.36 (2.93, 3.79) +3.02 (2.48, 3.56) 9 EffIC a cy /S afety at 48W
Iptacopan +9.80 (8.04, 11.56) +0.73 (-1.14, 2.60)

Change from baseline*
in FACIT-F score

10,96 (355, 133 070 G2, 13.47) -> Same benefit in switch arm




Doctor, no more dark urine and  RAVU reduced PK BTH

jaundice with novel drugs? but PD BTH may still occur even with novel drugs
Breakthrough Hemolysis Associated With COVID-
| 19 Vaccination and Active COVID-19 Infection in
3 a Patient With Paroxysmal Nocturnal

TO THE EDITOR: . . . .
Hemoglobinuria Maintained on Pegcetacoplan: A

Case Report

-

COVID-19 vaccines induce severe hemolysis in

paroxysmal nocturnal hemoglobinuria

Mitchell C. Boshkos ', Kaila R. Fives *, Davong D. Phrathep °, Kevin D. Healey *, Miten Patel *
Gloria F. Gerber," Xuan Yuan," Jia Yu," Benjamin A. Y. Cher,? Evan M. Braunstein,’ Shruti Chaturved," and Robert A. Brodsky’ tchell C »hara es”, Davong athep *, Ke ealey *, Miten Pate

/|
.__L\_ —PEGCETACOPLAN - 10% in phase 3, 30% after 3 year
' —IPTACOPAN - 0% in phase 1-2, 10% in phase 3 48 w
—~>DANICOPAN - 17% in phase 2

With proximal inhibitors
> % PNH-RBCs are spared

. L . . Boshkos et al, C 202
If blockade is incomplete activation is exponential = possible severe BTH oshkos et al, Cureus, 2023

Hillmen et al, NEJM 2021
Risitano et al, Lancet Hem 2022
How to manage? Combination therapy? Jang et al, Blood Adv 2022
Kulasekararaj et al, Blood 2022

Notaro & Luzzatto NEJM 2022



Danicopan As Add-on Therapy to Ravulizumab or Eculizumab Versus Placebo in Patients
with Paroxysmal Nocturnal Hemoglobinuria and Clinically Significant Extravascular
Hemolysis: Phase 3 Long-Term Data — A. Kulasekararaj

» first-in-class oral factor D inhibitor danicopan as add-on treatment to Rav or Ecu

« Phase 3 in PNH with EVH (Hb <9.5 g/dL and Ret 120x1019/L) - NCT04469465

« 12-wk data (double-blind): superiority of Dan vs Pbo in Hb increase and transfusion avoidance.
* Open-label 24-wk (TP2) and ongoing long-term extension (LTE) data are presented.

« Primary endpoint was change from baseline (CFB) at wk 12 in Hgb.

« Secondary endpoints: Hgb =2 g/dL and transfusion avoidance through wk 24

« 86 pts were randomized; 60 completed TP2 (Dan n=40; Pbo n=20).

i _ Treatment Period 1 Treatment Period 2 Long-Term Extension

1L ]
I
T

 Hgb 22 g/dL was 46% in Dan-Dan and 35%
in the Pbo-Dan

 Transfusion avoidance was 78% in Dan-
Dan and 90% in Pbo-Dan.

« compliance was 98.8%

L]
T

Mean (SD) Hemoglobin (g/dL)

* No deaths, meningococcal infections

4 BTH, only 1 with LDH >2xULN related to
0 COVID-19.

N
o
o
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1 T T T T T T UL T T T T T T T T T T
$1234 6 8 10 1213141516 18 20 22 24 28 32 36 40 44 48
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Danicopan As Add-on Therapy to Ravulizumab or Eculizumab Versus Placebo in Patients
with Paroxysmal Nocturnal Hemoglobinuria and Clinically Significant Extravascular
Hemolysis: Phase 3 Long-Term Data — A. Kulasekararaj

» first-in-class oral factor D inhibitor danicopan as add-on treatment to Rav or Ecu

« Phase 3 in PNH with EVH (Hb <9.5 g/dL and Ret 120x1019/L) - NCT04469465

« 12-wk data (double-blind): superiority of Dan vs Pbo in Hb increase and transfusion avoidance.
* Open-label 24-wk (TP2) and ongoing long-term extension (LTE) data are presented.

« Primary endpoint was change from baseline (CFB) at wk 12 in Hgb.

« Secondary endpoints: Hgb =2 g/dL and transfusion avoidance through wk 24

« 86 pts were randomized; 60 completed TP2 (Dan n=40; Pbo n=20).
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KP104, A Bifunctional C5 Antibody/Factor H Fusion Protein, Effectively Controls Both
Intravascular and Extravascular Hemolysis: 24/25-Week Results From An Ongoing
Phase 2 Study In Complement Inhibitor-naive Patients with PNH - Fengkui Zhang et al

inhibitor targeting both terminal (C5) and
alternative (Factor H) complement pathways.

1( KP104 is a potent, first-in-class bifunctional

Week 24/25 safety and
efficacy data reported
in this presentation

PNH patients (n=18)

1. Complement inhibitor-
naive adult patients

2. LDH22.0 x ULN

Hemoglobin < 10.0 g/dL

Cohort 2: 2400 mg IV loading +1920 mg SC Q2W

w

within 6 months
Cohort 3: 3600 mg IV loading +2880 mg SC Q2W

Safety Follow-up
(8 Weeks)

Primary Treatment Period
(12-13 Weeks)

Open Label Extension (OLE)
(36 Weeks)

Screening
(Up to 8 Weeks)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
! :
4. PNH clone size of 2 10% ! donens
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1

<

= Primary Endpoints: safety, tolerability, and efficacy (% subjects achieving 2 2 g/dL increase in hemoglobin (Hgb) level from baseline in the
absence of RBC transfusion through the treatment period)

= Secondary Endpoints: change from baseline in LDH and Hgb levels, transfusion avoidance, and FACIT-Fatigue score
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Emerging Treatments for PNH
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Griffin M, et al. Ther Adv Rare Dis. 2020;1:1-12.
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