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PNH: THE GREAT IMPERSONATOR

* PNH is a rare disease, with an estimated incidence of 1.3
cases/million/year and a prevalence of 15.9 cases/million

* PNH is a clonal, complement mediated hemolytic anemia, with
heterogeneous manifestations (hemolityc anemia, a form of bone
marrow failure, thrombophilia or all of the above), changing over time

* Clinical manifestations of PNH are determined by the size of the PNH
clone and the coexistence of PNH with BMF (AA, MDS)




PNH: PATHOGENESIS

Complement-driven hemolytic anemia of
PNH results from the clonal expansion of
stem cells harboring PIG-A mutation

PIG-A is required for the biosynthesis of
glycosylphosphatidylinositol (GPI) anchors

Absence of CD55 and CD59 (both GPI
anchored complement regulators) leads to
complement-driven RBC lysis and
predisposition to thrombosis

GPl-anchor protein deficiency leads to
survival advantage of PNH stem cells vs
normal stem cells in the setting of
autoimmunity
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PNH frequently evolves from acquired aplastic anemia

—

PNH is not associated with inherited forms of aplastic
anemia (dyskeratosis congenita, Fanconi anemia,
Schwachman-Diamond syndrome)



PNH: CLINICAL FEATURES

High disease activity is defined by LDH >1.5 x ULN and 21 of the following symptoms

Signs and symptoms of PNH may include:

Extreme tiredness?®

PNH deaths can be
caused by blood
clots in the veins

and arteries®”’

Low healthy red blood
cell count®

Difficulty swallowing®® &
PNH deaths can
be caused by

Shortness of breath O kidney failure®

Patients with PNH
may suffer from
pulmonary hypertension,
a type of high blood
pressure that can affect
the arteries of the lung*!

Abdominal pain® O~
Erectile dysfunction*8 &~

Hemoglobinuria® O ‘

Adapted from:

Schrezenmeier H, et al. 2014. An lysis of baseline istics and di burden in 856 patients enrolled
in the International PNH Registry, as of June 30, 2012, and d baseline pati ionnaires relating
to symptoms of PNH, QoL, and work.

Nishimura J, et al. 2004. An epidemiologic analysis on 385 patients with PNH from the US and Japan.

Weitz |, et al. 2013. A cross-sectional validation study of self-reported outcomes in 29 patients with PNH.

Thrombosis accounts for 40% to 67% of the
mortality from the disease

Renal failure is the cause of death in 8 to
18% of PNH patients

47% suffer from pulmonary hypertension

Free hemoglobin scavenges nitric oxyde preventing the
normal relaxation of smooth muscle (abdominal and back
pain, esophageal spasm, erectile dysfunction)

Scherezenmeier H, et al. Haematologica. 2014;99(5):922-929. Sharma VR. Clin Adv Hematol Oncol. 2013;11 Suppl 13(9):2-8. Roth A et al. EurJ
Haematol. 2018 Jul;101(1):3-11.. Hill A, Rother RP, et al. Br J Haematol. 2010;149(3):414-425, Brodsky, How | treat PNH, Blood 2021




THROMBOSIS

* Thrombosis is the most common cause of death in PNH

Typical and atypical sites of thrombosis
(40% to 67% ) ypP yp
Analysis of 124 events in 63 patients
. . . . . . Myocardial infarction/
* Pathogenetic mechanism is multifactorial (intravascular Supercial ven Thombosss 13y 1 Unsiableangina i e
. . . . 13.7 Stroke/TIA
hemolysis, activation of PNH platelets, possible G '

involvement of signaling pathways that depend on the S —
activation of complement C5...)

33,1 Deep venous thrombosis**
Hepatic/Portal vein 16,9

* Relatively rare as a presenting feature (5%), eventually e oo it Y
-~ A s esenteric/Splenic
Occu rs in up to 40% Of patients With PN H "|8,5%allo'.~erllmb1.and|4,5%aloth«meﬁ(mfenorvenac:ir.]pelvmvems.uvelhnlvems.anllaryvemtsubctlv-an

veins, brachiocephalic veins).
Hillmen P et al. Blood 2007;110:4123-4128.

e Typically involve venous rather than arterial system, but
both venous and arterial events have been reported

 Thrombosis in atypical locations

Hillmen P et al. Blood 2007;110(12):4123-8, Brodsky, How | treat PNH, Blood 2021; THE LATEST IN PNH: NEW TREATMENT OPTIONS AND DEALING WITH SIDE EFFECTS Anna Koget, C
Allegheny Health Network



PNH: CLINICAL FEATURES, FOCUS ON
THROMBOSIS

Thrombotic risk increases with PNH clone
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50 Granulocyte
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. . > n
44% if granulocyte clone size > 50% 30

5,8% if granulocyte clone size < 50% P=0.0001

N
o

Granulocyte clone size

Incidence of thrombosis (%)

10 . S90% (n=35)
P<0,001 o hwvrwm v 1
0 5 10 15 20
Follow-up (years)
OR of 1,64 for each 10% increase in PNH
clone
(@ American sociery yrematology

Brodsky, How | treat PNH, Blood 2021, Claire Hall,Stephen Richards,Peter Hillmen, Primary prophylaxis with warfarin prevents thrombosis in paroxysmal nocturnal hemoglobinuria (PNH), Blood, 2003, Figure 2.



PNH: TREATMENT:
COMPLEMENT INHIBITION

4 Complement inhibitors that target terminal
complement are the treatment of choice for PNH

Proxymal

<?;“; }

4 Eculizumab is a humanized monoclonal antibody that

Eculizumab blocks the binds to the human C5 complement protein

complement cascade,
preventing chronic

) v Eculizumab recombinant antibody inhibits C5
haemolysis

cleavage to C5a and C5b, preventing the generation of
the terminal complement complex C5b-9 and thus
blocking complement-mediated cell lysis and
activation.

1. Walport MJ. N Engl J Med 2001;344(14):1058-1066;
2. Rother RP, et al. Nat Biotechnol 2007;25(11):1256-1264.




INHIBITION
Eculizumab is indicated for the treatment of adults and children with paroxysmal

nocturnal hemoglobinuria (PNH)

Evidence of clinical benefit is demonstrated in patients with hemolysis with clinical
symptoms indicative of high disease activity, independent of transfusion history

High disease activity

+
— —
Fatigue Anemia (Hb <100
Hemoglobinuria g/L)
Abdominal pain Thrombosis
Dyspnea Dysphagia
Erectile disfunction
§ y




CURRENT OPTIONS FOR THE TREATMENT OF EPN

ECULIZUMAB
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Probability of survival

Eculizumab changed the natural history of EPN: P S —————— S
v' Estimated 3-year survival 97.6% 8
v" Reduction in LDH levels (median reduction 86.9% at g 60 1

36 months) <§ 40 4
v" Venous thromboembolism (VTE) reduction of 81-8%, e

with 96-4% of patients not developing VTE . i
v'  Time-dependent improvement in renal function 0 6 12 18 24 30 36 42 48 54 60 66
v" Increased transfusion independence by 90% from Patients (n) 195 192 191 181 140“’"7‘“’9‘”“’2’2“5) 9

baseline, reduction CE transfused by 54-7%

Pre-trattamento Fase di induzione Fase di mantenimento

Patients should be monitored clinically
Vaccinazione and laboratorily by measuring LDH
contro levels. Dose adjustment may be

Neisseria . .
necessary during the maintenance

meningitidis
almeno 2 phase (every 14 +/- 2 days)

settimane
prima
dell'induzione




PNH: TREATMENT AND THROMBOSIS

Eculizumab reduces thrombotic events by 92%
50 (N=195)

* 39
£ 40
()
>
v 30
2
g 20
g P<0.001
£ 10 3
I
0
pre-eculizumab treatment Treatment with Eculizumab

*Total number of events in the 12 months prior to the start of the study or in the first 12 months of treatment. TPatients enrolled in SHEPHERD Phase 3 trial. ¥Treatment with

eculizumab does not alter treatment with anticoagulants.
1. Hillmen P, et al. Blood 2007;110(12):4123-4128; 2. Brodsky RA, et al. Blood 2008;111(4):1840-1847.




PNH: CLINICAL FEATURES, BREAKTHROUGH HEMOLYSIS

. Breakthrough hemolysis (BTH)—> thrombosis
. Any complement amplifying condition (infections, traumas, surgery, pregnancy,
vaccines, etc.) may result in increased hemolytic rate with:
. Worsening of anemia and possible transfusion need, dark urine, PNH symptoms,
and increased risk of thrombosis
. If the patient is on Ci hemolytic flares are called BTH
B i D [Rmmacodmente sk Timing Frequency Concomitant Free C5 Eculizumab | Intervention
conditions plasma level
Y Phamacokinetic >7-10 days Recurrent Usually none* Always Inadequate | Decrease interval of
breakthrough from previous >0.5-1 pg/mL dosing (10-12 days) or
N ; dosing increase dose of
| fLZ | " eculizumab (1,200mg)
B e = i Pharmacodynamic ~ Any time Sporadic Infectious events (both Usually Adequate None (treat the underlying|
interel breakthrough bacterial and viral, such as <0.5-1 pg/mL cause triggering
common seasond viruses) (but it may occur complement activation)
l g l i or any event leading to with any free CS
~ S c: inflammation (i.e., surgery, plasma level)
Intravascular hemolysis — MSb‘e comorb.dm&g)

Brodsky, How | treat PNH, Blood 2021
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PNH: TREATMENT WITH COMPLEMENT
INHIBITION

( ( . © Ravulizumab ev
' Reg u Ia r Al't |CI e Saweeks i:no:i:fr:rior
. to eculizumab every

2 weeks across all
efficacy end points in

CLINICAL TRIALS AND OBSERVATIONS (P:z :ﬂ::;tonr;naive
Ravulizumab (ALXN1210) vs eculizumab in adult patients « Rovulzumab provided
with PNH naive to complement inhibitors: the 301 study immediata; complets,

inhibition of C5 over
the entire 8-week dose
interval, unlike
eculizumab.

Y
. Patients with lactate dehydrogenase (LDH) 1.5 times the upper limit of normal and at least 1 PNH symptom
were randomized 1:1 to receive ravulizumab or eculizumab for 183 days (N = 246).
. Ravulizumab was noninferior to eculizumab for both coprimary and all key secondary end points (Pinf <

.0001): transfusion avoidance, LDH normalization, percent reduction in LDH, change in FACIT-Fatigue score,
breakthrough hemolysis, and stabilized hemoglobin
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CLINICAL TRIALS AND OBSERVATIONS
Ravulizumab (ALXN1210) vs eculizumab in adult patients
with PNH naive to complement inhibitors: the 301 study

Results: Ravulizumab demonstrated durable efficacy and good tolerability, with complete and sustained inhibition
of free C5 and reduced incidence of BTH up to 52 weeks, was noninferior to Eculizumab in the 4 major secondary

objectives

Ravulizumab (N = 125) Eculizumab (N = 121) Statistic for comparison Treatment effect Noninferiority margin

Coprimary end points
Transfusion avoidance rate, % (95% C) 73.6 (65.87, 81.33) 66.1 (57.68, 74.55) Difference in rate 68 (-4466, 1814) - 20%
LDH normalzation, % (95% Cl) 53.6 (45.9,61.2) 49.4 41.7,57.0) OR 1.19 (0.80, 1.77) 0.39
Key secondary efficacy end points
LDH, least squares mean % change ~76.84 (~7996, <7373 ~76.02 (~7920, <7283) | Dfference in % change fom | <083 (-521, 3.56) 20%
#5% Cl) baseline
FACIT-Fatigue score, least squares mean 7.07 (5.55, 8.80) 6.40 (4.85,7.96) Difference in change from 0467 (-1.21, 255) ~5.0
change (95% Cl) baweline
Breakthrough hemolysis rate, % (95% Cl) 4.000.56, 7.44) 10.7 (5.23, 16.26) Difference in rate ~67 (-1421, 0.18) 20%
Hemoglobin stabilzation rate, 68.0 (59.82, 76.18) 64.5 (55.93,72.99 Difference in rate 29 (-8.BO, 1444) - 20%
% (95% )

For e marshuson avodance end pont, treatent difeences F5% Ox) arebased on estmatsed dffesnces in percset wih 95% O For e LOH-N end poaint, e ad i ssed prealence witin eadh Teatment isdisplayed. Testing of e nonied
aswiased by comparing the balded imt of he 5% O 10 te noninfedarty margn

Lee JW et al, Blood 2019
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RAVULIZUMAB
e pblood

CLINICAL TRIALS AND OBSERVATIONS
Ravulizumab (ALXN1210) vs eculizumab in adult patients
with PNH naive to complement inhibitors: the 301 study

Table 4. Adverse events

Variable Ravulizumab (N = 125) Eculizumab (N = 121)
Patients with AEs, n (%) 110 (88.0) 105 (86.8)
Most common adverse events: ” PP —
lost common AEs (25% of patients in either treatment
roup), n (%!
Heidadi)e 0 45 (36.0) 40 33.1)
. . . . Nasopharyngitis 11 (8.8) 18 (14.9)
Upper respiratory trait infection (8.1%), U vy ot it e 0e
nasopharyngitis (6.5%), pyrexia (5.6%), and e spiratony tact nfcton B 06
. . . Arthralgia 8 (6.4) 8 (6.6)
headache (4.8%) in the Ravulizumab - Ravulizumab e 20 760
arm e oo o
Abdominal pain 7 (5.6) 7 (5.8)
Oropharyngeal pain 8 (6.4) 6 (5.0
L. Back pain 7 (5.6) 6 (5.0)
nasopharyngitis (12.6%), headache (8.4%), nausea O e se2 260
(5%), abdominal pain (5%) and anemia (5%) in the e 2o P
Eculizumab _ Ravu“zumab arm‘ Patients with serious AEs, n (%)* 11 (8.8) 9 (7.4)
Meningococcal infections, n (%) 0 0
Death, n (%) 0 1081
NO cases Of meningococcal infection at 52 WeekS. Patients with AEs leading to withdrawal of study drug, n (%) 0 10.8)t
Pa;i?un;s :i(t;)serious AEs leading to withdrawal of study 0 1(0.8)

*Serious AEs in the ravulizumab group included: anemia, aplastic anemia, neutropenia, thrombocytopenia, left ventricular failure, myocardial ischemia, pyrexia, leptospirosis, systemic
infection, laceration, uterine leiomyoma, renal colic, and deep vein thrombosis (n = 1 patient each). Serious AEs in the eculizumab group included: pyrexia (n = 2 patients), lleus, neutropenic
colitis, limb abscess, cellulitis, infection, pneumonia, viral upper respiratory tract infection, ad inoma of colon, lung ad i and p. | nocturnal hemoglobinuri
(n = 1 patient each).

TOne patient in the eculizumab arm died of lung cancer (unrelated to treatment) during the extension phase of the study.

Lee JW et al, Blood 2019
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CLINICAL TRIALS AND OBSERVATIONS

Ravulizumab (ALXN1210) vs eculizumab in
C5-inhibitor—experienced adult patients with PNH:

the 302 study

Phase lll, multicenter randomized trial conducted in 49 centers in 11 countries

Primary endpoint: noninferiority in
terms of efficacy (hemolysis assessed as
percent change in LDH levels from
baseline to day 183)

Secondary endpoints:

Percentage of patients with BTH;
change from baseline in FACIT-Fatigue
score; transfusion independence;
percentage of patients with stabilization
of Hb levels.

Study design
Screening Randomized Treatment Period Extension Period
Up to 4 weeks 26 weeks 2 years
Ravulizumab Ravulizumab Continue
loading dose* maintenance dose* Ravulizumab maintenance dose*
Day 1 Day 15 and every 8 weeks every 8 weeks
(N =96) > ’
Patients on eculizumab
for = 6 months .
(N=192) > Ravulizumab Ravulizumab
loading dose* Maintenance dose*
_ Day 183 Day 197 and every 8 weeks
Stratified by transfusion (N = 98) > y d v >
history (receipt of packed

red blood cells in the year
prior to the first dose of
study drug, yes/no).

Eculizumab 900 mg maintenance dose
Day 1 and every 2 weeks

Kulasekararaj AG et al, Blood 2019
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RAVULIZUMAB
i€ blood

CLINICAL TRIALS AND OBSERVATIONS
Ravulizumab (ALXN1210) vs eculizumab in

C5-inhibitor—experienced adult patients with PNH:
the 302 study

Results: Ravulizumab demonstrated durable efficacy and good tolerability in patients with clinically stable EPNs
treated with Eculizumab up to 52 weeks. 4 patients (3 in the Ravulizumab - Ravulizumab arm, 1 in the Eculizumab -
Ravulizumab arm) experienced BTH but no case was associated with an increase in C5 > 0.5 ug/mL.

Noninferiority
Rawulizumab (n = 97) Eculizumab (n = 98) Statistic for comparison Treatment effect margin Conclusion*
Primary end point
LDH, least squares mean % change -082(-78, 6.1) 8.4(15,153) Difference in percentage change from 92(-04210188) -15% Noninferior
(95% CO baseline
Key secondary efficacy end points
Bredkfrough hemolysis rate, 00w 3N 5101.7t11.5 Difference n rate 51(-89 10 190) 2% Noninferior
% (95% CI)
FACIT-Fatigue score, least squares mean 20(0461034) 0.54 (081019 Difference in change from baselne 15(-021t032) 30 Noninferior
change (95% CI)
Transfusion avoidance rate, % (95% CI) 8746(81.110942) 82.7 (75210 90.2) Difference n rate 55(-43 t0 157) 0% Noninfenor
Stabilzed hemoglobn rate, % (95% CI 763 (67.8 10 84.8) 75.5 (670 to 84.0) Difference n rate 14(-10.410133) 0% Noninfenor

Testing of the nonindenonty lypothess is assessed by comparing e balded Imit of the 5% O 1o e nonirfenanty mangn

*A condusion of norinfenonty indicates that he nonnderionty margn is larger or smaler than e lower or upper bound of e 5% O indcated n baldiace

Kulasekararaj AG et al, Blood 2019
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CLINICAL TRIALS AND OBSERVATIONS

Ravulizumab  Eculizumab

Ravulizumab (ALXN1210) vs eculizumab in Variable (n = 97) (n = 98)
C5-inhibitor—experienced adult patients with PNH:

the 302 study Patients with adverse events 85 (87.6) 86 (87.8)
Most common adverse events
(25% of patients in either
treatment group)
Headache 26 (26.8) 17 (17.3)
Nasopharyngitis 21(21.6) 20 (20.4)
respir: infection X .
Most common adverse events: e Py oem | 700
. . L. . Pyrexia 9(9.3) 5(5.1)
Asthenia (13.5%), upper respiratory trait infections (9.4%), Nowses o 262
onstipation . 2
headache (6.3%), nasopharyngitis (6.3%), diarrhea (6.3%), et e o s
and pyrexia (6.3%) in the Ravulizumab arm - Ravulizumab i ten i
Vomiting 6(6.2) 44.)
Cough 5(5.2) 10(10.2)
. . Pain in extremity 5(5.2) 4(4.)
Asthenia (13.7%), headache (10.5%), upper airway Rhinitis 562 4@
. . L. . Orophar)fngeal pain 4 (4.1) 9.2
infections (8.4%) and nasopharyngitis (7.4%) in the Chest pain 260 i
H H Musculoskeletal pain 2(21) 5(5.1)
Eculizumab - Ravulizumab arm. ol pa e ey
Patients with serious adverse 4(4.1) 8(8.2
events
No cases of meningococcal infection at 52 weeks. Meringococcal infectons 0 0
Death 0 0
Patients with adverse events 0 0
leading to withdrawal of study
drug
Patients with serious adverse 0 0
events leading to withdrawal of
study drug

Values are reported as n (%) of patients.

Kulasekararaj AG et al, Blood 2019
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Indications for treatment: adult and pediatric patients with a body weight of 10 kg or more with EPN:
- in patients with hemolysis and one or more clinical symptoms indicative of high disease activity
- in patients clinically stable after treatment with Eculizumab for at least the past 6 months

Intervallo di peso Dose di carico (mg) Dose di mantenimento Intervallo di
corporeo (kg) (mg)* somministrazione
da>40a<60 2400 3000 Ogni 8§ settimane
da>60a<100 2700 3300 Ogni 8 settimane

> 100 3000 3600 Ogni 8 settimane

*La prima dose di mantenimento ¢ somministrata 2 settimane dopo la dose di carico.

Popolazione Dose di carico per via endovenosa | Tempistica della prima dose di
di ravulizumab in base al peso mantenimento per via
corporeo endovenosa di ravulizumab in

base al peso corporeo

Attualmente non in All’inizio del trattamento 2 settimane dopo la dose di carico
trattamento con ravulizumab o endovenosa di ravulizumab
eculizumab

Attualmente in trattamento Al momento della successiva dose di | 2 settimane dopo la dose di carico
con eculizumab eculizumab programmata endovenosa di ravulizumab

Important: All patients should be vaccinated against Neisseria Meningitidis (serogroups A, C, Y, W135, and B) at least
2 weeks before starting treatment with ravulizumab, otherwise perform antibiotic prophylaxis until 2 weeks after
vaccination

I<u|ase|<ara;'aj AG et al, Blood 2019
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»  Hemoglobin normalization occurs in only 1/3 of patients

»  Factors contributing to persistence of anemia: underlying bone marrow dysfunction, residual intravascular hemolysis,

extravascular C3-mediated hemolysis

» Intrinsic resistance to Eculizumab is associated with a C5 gene polymorphism that prevents binding to the inhibitor

»  Ravulizumab, compared with Eculizumab, does not improve hematologic response although it appears to be associated with a

lower risk of BTH due to pharmacokinetic issues

Proposed classification of response to treatment with complement inhibitors in EPNs

Response category Red blood cell transfusions Hemoglobin level
Complete response None =12 g/dL
Major response None =12 g/dL
Good response None >10and <12 g/dL
Partial response None or occasional (<2 every 6 =8 and <10 g/dL
months)
Minor response® None or occasional <8 g/dL
(<2 every 6 months)
Regular (3-6 every 6 months) <10 g/dL
Reduction by =50%" <10g/dL
No response® Regular (>6 every 6 months) <10 g/dL

LDH level¥

=1.5x ULN
>1.5x ULN
A. <1.5x ULN
B. >1.5Xx ULN
A, <1.5x ULN
B. >1.5x ULN

A. <1.5x ULN
B. >1.5X ULN

A. =1.5x ULN
B. >1.5x ULN

ARC*

and <150,000/pL8
or >150,000/uLS
Rule out bone marrow failure®

Rule out bone marrow failure®

Rule out bone marrow failure®

Rule out bone marrow failure®

Risitano AM et al, Frontiers in immunology 2019



CURRENT OPTIONS FOR THE TREATMENT OF PNH

PROS AND CONS OF C5 INHIBITION

e Ravulizumab preferrable to eculizumab due to longer half-life

* Most PNH patients on C5 inhibitors have extravascular hemolisys and mild
to moderate anemia

 Upto 1/3 of patients treated with C5 inhibitors remain transfusion
dependent or have bothersome symptoms

Classical pathway Lectin pathway Alternative pathway

(//\ Extravascular
( c3 \ /'/\ hemolysis

C3 convertase Pegcetacoplan Red cells opsonized with C3

\/ ~ fragments are phagocytosed

[lok: ] -3 Y, g phagocy

[ > . .’ in the reticuloendothelial
system of the liver and spleen

D55 j o9

GPl-anchor |
eesescosssce Eculizumab

C5 ——— g
ravulizumab
...........
CS5 convertase
PNH patients lack complement C5b

regulatory GPl-anchored
proteins, CD55 and CD59

*
0 0.
cD59 ) . @ sf‘
GPl-anchorl \I Sk ‘? e. '

Intravascular

hemolysis
Membrane attack complex
e, )
*‘%C American Soci f Hematology
ST ieiping nematlogists conauer lood diseases worlawide

Gloria F. Gerber,Robert A. Brodsky, Pegcetacoplan for paroxysmal nocturnal hemoglobinuria, Blood, 2022

-
Copyright © 2023 American Society of Hematology



CURRENT OPTIONS FOR THE TREATMENT OF PNH

C3 INHIBITION: PEGCETACOPLAN

PEGCETACOPLAN:
c3 C3a C3b
Proxiymal complement inhibitor * A
Twice-weekly subcutaneous injection Bb

'C3b C3 convertase

W)
Pegcetacoplan (orange star) binds C3 or

C3b and prevents interaction between C3
and the C3 convertase.

2021 EMA approval for PNH patients who remain
anemic despite >3 months of C5i

Binds to and inhibits C3 and its cleavage fragment
C3b, thus attenuating both C3 mediated
extravascular hemolysis and intravascular
hemolysis from terminal complement activation

5‘%‘2 American Society o- Hematology
xvc s hemalogis conauernioos ansssesworinise (3l orjg F, Gerber,Robert A. Brodsky, Pegcetacoplan for paroxysmal nocturnal hemoglobinuria, Blood, 2022
opyright

American Society of Hematology
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The NEW ENGLAND JOURNAL of MEDICINE

|I ORIGINAL ARTICLE I|

Pegcetacoplan versus Eculizumab
in Paroxysmal Nocturnal Hemoglobinuria

PEGASUS: randomized, multicenter, 48-week phase Il study conducted at 44 centers

Primary endpoint: efficacy and safety of Study design
Pegcetacoplan compared with Eculizumab in

. . 16-wk Randomized,
patients with EPN and Hb levels less than 10.5 4Wk Run-in Controlled Period 32.wk Open-Label Pegcetacoplan Period
g/d: mean Hb improvement from baseline to Pegeetacopian monotherapy (N=41)
week 16 Pegemacopian

Sl:::j;:z;;;}y Pegcetacoplan
Secondary endpoints: number of patients who acalirumab —
. _ | . Eculzumab+

did not require transfusion during the Eoskeumab (=37) pegcetacoplan
randomized controlled period, changes at week } }

i i _ Baseli 1 Analysis of Pri
16 in absolute reticulocyte count, LDH and FACIT R on alysis of Primary
F score.

Hillmen P et al, NEJM, March 18, 2021
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The NEW ENGLAND JOURNAL of MEDICINE

|I ORIGINAL ARTICLE

Pegcetacoplan versus Eculizumab
in Paroxysmal Nocturnal Hemoglobinuria

CURRENT OPTIONS FOR THE TREATMENT OF PNH
OSPEDALE POI.;CI;INICd?AN MARTINO P EG C ETACO P LA N

Sistema Sanitario Regione Liguria

Results:

v

Pegcetacoplan demonstrated a mean increase of 3.84 g/dL in
hemoglobin compared with the Eculizumab-treated group of patients

35 patients (85%) treated with Pegcetacoplan were transfusion
independent at week 16 vs 6 patients (15%) in the Eculizumab group (p
<0.001)

Pegcetacoplan was noninferior for both reduction in absolute
reticulocyte count and reduction in LDH levels.

FACIT-F score increased by 9.2 points with Pegcetacoplan and
decreased by 2.7 points with Eculizumab.

73% of patients treated with Pegcetacoplan had an increase in score of
at least 3 points at week 16 (0% in the Eculizumab group)
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Baseline Dayl wk2 wk4 wke wks wk 12 wk16
No. with Available Data
Pegcetacoplan 41 40 40 40 33 37 38 37
Eculizumab 33 37 38 39 36 33 33 38
B
Adjusted Change in LS
Subgroup No. of Patients Mean Hemoglobin Difference (95% Cl)
Pegcetacoplan  Eculizumab  Pegcetacoplan  Eculizumab
g/di+SE
Censored for transfusion events, all values 41 39 2371036 -1.47+0.67 3.84 (233-5.34)
after intercurrent events set to missing
All available data, regardless of tranfusion 41 39 2.66+0.25 -0.03+0.26 2.69 (1.99-3.38)
events
No. of transfusions in previous 12 mo
<4 20 16 2971036 -0.01+0.49 2.98 (1.73-4.23)
=4 21 23 2.11+0.60 -4.02+2.40 6.13 (0.79-11.48)
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Table 2. Adverse Events That Occurred during the 16-Week Randomized,
Controlled Period.

|I ORIGINAL ARTICLE I | Event i "(N=4ﬁ. (r:=39) ’

- no. of patients (36)

. Pegcetacoplan versus Ecullzuma_b . Any adverse event occurring during treatment 36 (88) 34 (37)
in ParOXySmal NOCturnal HemogIOblnurla Adverse event in >5% of patients in either

Injectioi-sit: erythema 7 (17) ]

Injection-site reaction 5(12) ]

Adve rse eve nts: Injection-site swelling 4 (10) [
. Asthenia 3@) 3(8)

Injection-site induration 3@) (o]
. . . Fatigue 2(5) 6 (15)

Adverse events occurred in 36 patients (88%) treated with Pegcetacoplan and| - 26) 26

. . accination-site pain from any vaccine*

34 (87%) with Eculizumab. g o soo
Pain in arms or legs 3@ 1(3)

Diarrhea 9(22) 1(3)
The most frequent were: injection site reactions (37% vs 3%), diarrhea (22% i e e
vs 3%), BTH (10% vs 23%), headache (7% vs 23%) and fatigue (5% vs 15%) e vesmraton et miecton e e
Hemolysis 4 (10) 9 (23)
Anemia 0 5 (13)
Infectious events occurred in 29% of patients treated with Pegcetacoplanand | =™ o o
26% of patients treated with Eculizumab vpertension 2 e
Dyspnea 1(2) 2(5)

Oropharyngeal pain o 2(5)

Hyperbilirubinemia 0 2(5)

BTH was reported in 4 patients (10%) of the Pegcetacoplan arm and in 9 ey 12 L2
(23%) of the Eculizumab arm. Faprtons ° —

Serious ad\;erst ever;ts occurring during

3 of the 4 patients treated with Pegcetacoplan were then treated with o gt et e pegeen 5
Eculizumab e . -
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Severe, potentially life threatening, episodes of breakthrough hemolysis reported with C3 inhibition
(pegcetacoplan), due to:

* Larger size of PNH clones
e Shorter half life of pegcetacoplan
* Intrinsic features of the complement system: with C3 inhibition potential for massive breakthrough

hemolysis due to cascade activation of MAC (every molecule of C5 convertase - cleavage of several
molecules of C5 = many copies of MAC)

A3 * Anaphylatoxin
+ Chemotaxis
* Inflammation
Eculizumab ' Endothelial activation

Prothrombotic

Membrane attack complex (MAC)
« Celllysis

* Inflammation

* Platelet activation

* Prothrombotic

*{Endofie Scthatian Hillmen P et al, NEJM, March 18, 2021
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Indicazioni al trattamento: Farmaco approvato AIFA nel settembre 2022, indicato nel trattamento di pazienti adulti con
EPN che rimangono anemici dopo trattamento con un inibitore di C5 per almeno 3 mesi.

Modalita di somministrazione:
- 2 volte alla settimana (giorni 1 e 4) mediante infusione sottocutanea di 1080 mg utilizzando una pompa per

infusione a siringa disponibile in commercio in grado di dispensare dosi fino a 20 mL.
Punti in cui poter effettuare I'infusione: addome, coscia, fianchi e braccia. Alternare le sedi di infusione tra una somministrazione e I'altra. Se le sedi di
infusione sono piu di una, devono essere ad almeno 7,5 cm di distanza I'una dall’altra. La durata tipica dell’infusione e di circa 30 minuti (se si utilizzano
due sedi) o di circa 60 minuti (se si utilizza una sola sede)

Pazienti che passano da un inibitore di C5 a Pegcetacoplan: Per le prime 4 settimane, pegcetacoplan viene
somministrato due volte alla settimana per via sottocutanea con una dose di 1080 mg in aggiunta all’attuale dose di
inibitore di C5 ricevuta dal paziente.

Aggiustamento della dose di Pegcetacoplan: |l regime posologico puo essere modificato a 1080 mg ogni tre giorni (es.,
Giorno 1, Giorno 4, Giorno 7, Giorno 10, Giorno 13, e cosi via) nei soggetti con livelli di LDH > 2 ULN.

Importante: tutti i pazienti devono essere vaccinati contro S. pneumoniae, N. meningitidis di tipo A, C, W, Y e B e H.
influenzae di tipo B almeno 2 settimane prima di ricevere pegcetacoplan. Ci si deve assicurare che i pazienti con una
storia vaccinale documentata siano stati vaccinati nei 2 anni precedenti l'inizio della terapia.




NEW OPTIONS FOR THE TREATMENT OF PNH
NEW PERSPECTIVES

IPTACOPAN: orally available selective

Classical pathway Lectin pathway Alternative pathway
reversible inhibitor of complement factor B; ! | |
. . . . . C1 q(,: f_: Cr:,2C1 s MBCIZ.!.VIC';SP famfg :T Pegcetacoplan
assessed in patients with active hemolysis - ™ puiconan
. . . . . BCX9930
in patients taking eculizumab, resulted in l —
Hb concentration improvement 3 convartases - '3
C4b2a, C3bBb Amplification loop
s\
DANICOPAN: oral proximal complement C3a‘jb
inhibitor of alternative pathway factor D 5 comariass
. . C4b2a3b, C3bBbC3b
designed to control both intra- and Vo
c5 — CU|‘zuma
extravascular hemolysis; danicopan in e,

c5b—S82 . mAc (C5b-9)

addition to eculizumab resulted in
significant increase in Hb levels and
reduction in transfusion rate

c3 C3a C3b
4
Bb

C3b 3 convertase
k k AEXERA AAAARAAAAA L

Pegcetacoplan (orange star) binds C3 or
C3b and prevents interaction between C3
and the C3 convertase.




SEQUENCING COMPLEMENT INHIBITORS IN PNH: KEY POINTS

v" C5 inhibition: preferred frontline treatment

v Ravulizumab is preferred to eculizumab due to rapid onset of action, dosing every
8 weeks*

v' Pegcetacoplan: to be considered in patients with transfusion dependence or with
symptomatic anemia attributable to extravascular hemolysis despite > 3 months of

C5i

v Pegcetacoplan takes several weeks (4-6) to reach steady state: use may be limited
in the setting of acute thrombosis

v' C3 inhibitors: risk of severe breakthrough hemolysis, potentially lifethreatening

v" Be mindful of other causes of anemia in PNH (BMF, nutritional deficiency, relative
erythropoietin deficiency, hypersplenism, transfusion-related autoantibodies)
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