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Objectives:

1. To improve your knowledge of the pathophysiology of Hereditary
Angioedema (HAE)

2. To summarize the impact of HAE on those that have it
To compare the therapeutic options
To evaluate future therapies
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Overview

- Disease state and diagnostic considerations in HAE
- Treatment of HAE
New Therapies



Angioedema:

Why Mechanisms Matter

- Angioedema

— Global prevalence is 1% of population experience urticaria and/or
angioedema

— 25% will have urticaria and or angioedema during their lifetime
— By far most are histamine induced
— Mortality: 0.34 (95% CI 0.31-0.37) per million

— Bradykinin-mediated angioedema results in a disproportionate number
of deaths relative to other mechanisms

— Effective treatment relies on identifying the underlying cause of
angioedema

- Hereditary angioedema (bradykinin mediated)

— Prevalence: ~1:50,000

C1-INH: C1l-esterase inhibitor.

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
Proper SP, et al. Allergy Asthma Proc. 2020;41(suppl 1):S3-S7.
Kim SJ, et al. Ann Allergy Asthma Immunol. 2014;113:630-634.
Crochet J, et al. Clin Exp Allergy. 2019;49:252-254,
Aygoren-Pursin E, et al. OrphanetJ Rare Dis. 2018;13:73

Mast-Cell Mediated (most cases)

J

IgE-dependent allergic reactions
Direct mast cell release

Changes in arachidonic acid metabolism within
mast cells

/

Bradykinin Mediated

ACE inhibitors )

Hereditary C1-INH deficiency (HAE)
Acquired C1-INH deficiency

Fibrinolytics
& J
Unknown Mechanisms
[I - Idiopathic |]




Angioedema:

Mast Cell-Mediated Versus Bradykinin-Mediated

I Mast Cell SR

Reaction
Mechanism

Symptoms

Urticaria

Duration

Response to
antihistamines, epi
and corticosteroids

Mortality

May be allergic
Related to mast-cell activation

Skin and oropharyngeal symptoms predominant
Most common on face (lips and periorbital area)
Abdominal pain, GI symptoms uncommon
Often associated with urticaria, erythema and/or
pruritus

Frequently, but not always

Rapid formation and resolution

Sometimes

Usually not life threatening unless in the setting
of anaphylaxis

Maurer M, et al. Clin Rev Allergy Immunol. 2021;61:40-49.
Anderson J, et al. Clin Transl Allergy. 2022;12(1):e12092.
Azmy V, et al. Allergy Asthma Proc. 2020;41(suppl 1):S18-S21.
Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.

Non-allergic
Increase in vascular permeability

Swelling occurs in skin and mucous membranes
Any skin surface

Recurrent abdominal pain common

1-3% of attacks involve the upper airway
Associated with erythema marginatum

None

Slow formation and persists days
No

Upper airway swelling can cause asphyxiation
Rapid, appropriate treatment is essential to reduce
mortality



Laboratory Diagnostic Tests of bradykinin induced disease

ACE-| Acquired
Normal C1-INH : angioedema with
angioedema | ,w c1inhibitor
Serum C4 Low Low Normal Normal low
C1-INH
Protein Low Normal to Normal Normal Low
Function Low elevated Normal Normal Low
Low Clg low in 75%
Genetic Rarely Rarely Essential NA May be needed in
Sequencing needed needed (many mutations not rare cases to rule out

yet identified) late onset HAE

Laboratory results must always be interpreted in conjunction with clinical history.
C1-INH: Cl-esterase inhibitor; NGS: next generation sequencing.

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
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Types of HAE
| HAel | HAE2 | NormalCLNH

Genes SERPING1 SERPING1 Coagulation factor XIl (HAE-F12)
affected Plasminogen (HAE-PLG)
Angiopioetin-1 (HAE-ANGPT1)
Kininogen-1 (HAE-KNG1)
Myoferlin (HAE-MYOQO)
Heparin (HAE-HS3ST6)
Carboxypeptidase (HAE-CPN1)
VEGF-R2 (HAE-DAB21P)
Other unknown genes

Gene products C1-INH CI1-INH Coagulation factor XlI- (bradykinin)

affected and Plasminogen- (bradykinin)

cause of Angiopioetin-1- (vascular leak or bradykinin?)
angioedema Kininogen-1- (bradykinin)

Myoferlin- (vascular leak or bradykinin?)

Heparin- (bradykinin?)

CPN1- carboxypeptidase N subunit 1 deficiency

(bradykinin, anaphylatoxins?) urticaria & angioedema
SERPINGL: serine esterase protease inhibitor G1; C1-INH: C1-esterase inhibitor; HS3ST6: heparin VE(_S FR2- (vascular leak or bradykinin®) urticaria &
sulfate-glucosamine 3-sulfotransferase 6. angioedema

Other unknown gene products

Bork K, et al. Allergy Asthma Clin Immunol. 2021;17(1):4.
Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
Denis V. JACI Global Sept 2024 PMID 39239323

D’Apolito M et al. JACI Sept2024 PMID 38823490



HAE type 1 and 2:

Characterized by Recurrent, Localized, Often Painful Swelling

- Fluid extravasation in deep dermis, subcutaneous, or submucosal tissues R € cluring. HASERERE
- Skin swelling (non-pitting, generally self-limited)
— Any skin location, but most common: face, hands, feet, genital
— Not accompanied by urticaria or pruritus

— Prodromal symptoms in the majority, with erythema marginatum seen in ~30%
of patients

« Submucosal tissue swelling

— Upper respiratory tract: potentially life-threatening due to asphyxiation

— Gl tract: leads to severe abdominal pain, nausea, and vomiting

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.

Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
Busse PJ, etal. N Engl J Med. 2020;382:1136-1148.

Prematta M, Craig T. All Asthma Proceedings 2009 PMID 19843405




Mechanism of Angioedema for Type 1 and 2 HAE
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C: complement; C1-INH: Cl-esterase inhibitor; F12: coagulation factor XlI; scuPA: single-chain urokinase plasminogen activator; uPA: urokinase-type plasminogen activator; tPA: tissue plasminogen
activator; pd: plasma-derived; HMW: high-molecular-weight; ACE: angiotensin-converting enzyme.

Busse PJ, etal. N Engl J Med. 2020;382:1136-1148; Riedl MA, et al. J Allergy Clin Imnmunol Pract. 2024;12:911-918; Smith TD, et al. Ann Allergy Asthma Immunol. 2024:51081-S1206. @LM



Pathophysiology of HAE

Contact Effect of C1-inhibitor (C1 INH) on
System bradykinin and bradykinin effect on
)Z?ctor HMWK the B-2 Bradykinin receptor
\(-) C1INH
v
FactorXlla —— >
() c11
—
Bradykinin
o B2 Receptor
Bradykinin CGMP

-PGl,
-Nitric Oxide

Vascular Permeability = Angioedema

Created by T Craig @LB




Pathophysiology of HAE

Bradykinin Effect on Endothelial Cells

Increased vascular permeability

VE-cadherin Actin stress fibers

Non stimulated

Stimulated

From Tiruppathi C, et al. Vascul Pharmacol. 2003;39:173-185. ose
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HAE:

Triggérs and Patterns of Attacks

- Do most episodes have a known trigger? |
Common Triggers

- Episodes of HAE attacks of HAE Attacks

— Frequency is highly variable ( \\

- Occur from none to several times a week

= l-..\ ‘

- Average from HAE-A is 20 per year, average from EU 16 per
year

- Many untreated patients have attacks every 1 to 2 weeks k

- Most untreated attacks last for 2 to 4 days

\

— Swelling can occur in one or multiple parts of the body
during an attack

Azmy V, et al. Allergy Asthma Proc. 2020;41(suppl 1):S18-S21.
Bork K, et al. Allergy Asthma Clin Immunol. 2021;17(1):4.
Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
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HAE:

Triggérs and Patterns of Attacks

- Many episodes do not have a known trigger |
Common Triggers

- Episodes of HAE attacks of HAE Attacks ~
— Frequency is highly variable (Emotlonal or physical stress \
« Trauma
- Occur from none to several times a week
- Surgery

- Average from HAE-A is 20 per year, average from EU 16 per
year

« ACE inhibitors
- Many untreated patients have attacks every 1 to 2 weeks k
+ Estrogen

| - Infections (colds, flu, etc)

\

- Most untreated attacks last for 2 to 4 days

— Swelling can occur in one or multiple parts of the body
during an attack

Azmy V, et al. Allergy Asthma Proc. 2020;41(suppl 1):S18-S21.

Bork K, et al. Allergy Asthma Clin Immunol. 2021;17(1):4.

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.

Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150. tlS



Onset of Symptoms

- Symptoms of HAE typically begin in
childhood and worsen during puberty

- Family history of HAE (75% of cases)

— Autosomal dominant inheritance pattern,
variable penetrance

- Remaining 25% of cases have no
family history of HAE

— De novo mutations that subsequently follow
autosomal dominant inheritance pattern

C1-INH: C1-esterase inhibitor.

Kaplan ap, et al. J Allergy Clin Immunol Pract. 2020;8:892-900.
Bork K, et al. Allergy Asthma Clin Immunol. 2021;17(1):4.
Azmy V, et al. Allergy Asthma Proc. 2020;41(suppl 1):S18-S21.
Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.

Distribution of Types of HAE

<1%

Normal

(35

C1-INH

(M:F 1:10)
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Program Overview

-Disease state and diagnostic considerations in HAE
- Treatment of HAE
New Therapies



Treatment of HAE:

Core Principles For All Patients With HAE

o ﬁ N ;
Availability of ) ( Early Treatment to \ ( Treatment of Attacks ) [ Incorporation of
Effective On-Demand Prevent Attack Irrespective of the Short-Term
Acute Therapy Progression Site of Swelling Prophylaxis
J J X J L J

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print. e0e
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150. @;21



FDA-Approved On-Demand Therapeutic Options

Self Mechanism Potential Adverse Events
Patients Administered

Ecallantide >12 years of age No (sc) Inhibits plasma kallikrein Uncommon
Antidrug antibodies, risk
of anaphylaxis

Icatibant >18 years of age* Yes (sc) Bradykinin B2 receptor antagonist Common
Down to 2 in EU Discomfort at injection site
C1-INH
Plasma-derived Children and Yes (iv) Inhibits plasma kallikrein, coagulation factors Xlla, XIlf Rare
adultst and Xla, C1s, C1r, MASP-1, MASP-2, and plasmin Anaphylaxis
Recombinant Adolescents and Yes (iv) Inhibits plasma kallikrein, coagulation factors Xlla, XIIf Uncommon
adultst and Xla, C1s, C1r, MASP-1, MASP-2, and plasmin Risk of anaphylaxis in

rabbit-sensitized persons

*In Europe, approved in 22 years of age.
TAlso approved in Europe.

C1-INH: C1l-esterase inhibitor.
MASP-1, -2, mannose-binding lectin-associated serine proteases 1, 2.

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print. e0e
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150. @ng



HAE Medications for On Demand Therapy
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C: complement; C1-INH: Cl-esterase inhibitor; F12: coagulation factor XII; scuPA: single-chain urokinase plasminogen activator; uPA: urokinase-type plasminogen activator; tPA: tissue plasminogen
activator; pd: plasma-derived; HMW: high-molecular-weight; ACE: angiotensin-converting enzyme.

Busse PJ, etal. N Engl J Med. 2020;382:1136-1148; Riedl MA, et al. J Allergy Clin Imnmunol Pract. 2024;12:911-918; Smith TD, et al. Ann Allergy Asthma Immunol. 2024:51081-S1206. @ng



Pre-surgery case

*Mary has HAE with low Cl-inhibitor (type 1)
*She is scheduled for a “T and A” for sleep disordered breathing.

*Her medications are icatibant for rescue and lanadelumab for
prophylaxis

?What would you want to do before surgery?




During an Attack Normal

Thanks to M Ried|




Which treatment would you recommend before
surgery?

* A. Pretreat with danazol 200 mg three times a day starting a
day before surgery

B. Just continue the lanadelumab
C. Pretreat with icatibant

D. Pretreat with C1-inhibitor SQ
E. Pretreat with C1-inhibitor IV




HAE Therapies for short term prophylaxis

| and rogensl o
e — ci
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C4b i Approved Long-term prophy
| Investigational
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C: complement; C1-INH: Cl-esterase inhibitor; F12: coagulation factor XlI; scuPA: single-chain urokinase plasminogen activator; uPA: urokinase-type plasminogen activator; tPA: tissue plasminogen
activator; pd: plasma-derived; HMW: high-molecular-weight; ACE: angiotensin-converting enzyme oo
Busse PJ, etal. N Engl J Med. 2020;382:1136-1148; Riedl MA, et al. J Allergy Clin Imnmunol Pract. 2024;12:911-918; Smith TD, et al. Ann Allergy Asthma Immunol. 2024:51081-S1206. @;27



RECOMMENDATION 10

We recommend considering short-term prophylaxis before medical,
surgical or dental procedures as well as exposure to other
angioedema attack-inducing events

24% agreement, evidence level C

RECOMMENDATION 11

We recommend the use of intravenous plasma-derived C1 inhibitor
as first-line short-term prophylaxis

91% agreement, evidence level C

RECOMMENDATION 12

We sugpest considering prophylaxis prior to exposure to patient-
specific angoedema-inducing situations

20% agreement, evidence level D

Maurer M, Allergy. 2022 Jul;77(7):1961-1990




What dose of IV Cl-inhibitor should you use for Pre-

procedural prophylaxis?

Risk of laryngeal edema and faclal swellings after tooth
extraction In patlents with hereditary angloedema with

and without prophylaxis with C1 Inhibltor concentrate:

a retrospective study

Konrad Bork, MD.® Jochen Hardt, PRD." Petra Staubach-Renz, MD.* and

Cuenther Witeke, PRID.® Maine, Germany
JOHANNES GUTENBERG UNIVERSITY

Suggested 20 iu/kg of
plasma derived C1-INH
1 hour before procedure.
Alternative is rcC1-INH.

254

20+

15+

10+
5
0

% attacks after tooth
extraction

none 1000 U
Fig. 2. Porocniepe of iooth cxtractions follwed by abincks
withoul prophylaxis and with shori-term prophylaxis with
500 U and 1,000 U 1 inkibilor concentraie.

[ 1 1]
NPT



How do we determine who needs long term prophylaxis?

Factors to Consider in
Treatment Deasion

+«Owverall burden of disease

sAngioedema attack frequency

*History of severe debilitating or
life-threatening attacks

*Access to urgent care

sAnxiety about future attacks

= Ability to attend work or school

=Ability to plan future |ife events

= Ability to conduct activities of
daily living

*Benefit-risk profile and
treatment burden of available

acute and prophylaxis
therapies

Annals of Allergy Asthma and Immunology Craig et al 2018 N




RECOMMENDATION 13

We recommend that the goals of treatment are to achieve total
control of the disease and to normalize patients' ives

100% agreement, evidence level D

RECOMMENDATION 14

We recommend that patients are evaluated for long-term
prophylanis at every visit, taking disease activity, burden, and
control as well as patient preference into consideration

246% agreement, evidence level D

RECOMMENDATION 19

We sugpest all patients who are using long-term prophylaxis be
routinely monitored for disease activity, impact, and control to
inform optimization of treatment dosages and outcomes

28% agreement, evidence level A

Maurer M, Allergy. 2022 Jul;77(7):1961-1990 M




First-Line Long-Term Prophylactic Therapeutic Options

Most Common
Patients Approved Initial Dose Adverse Events

C1-INH

Plasma-derived (iv) =6 years of age

Plasma-derived (sc) =6 years of age

Lanadelumab (sc)
(plasma kallikrein inhibitor
monoclonal antibody)

22 years of age

Berotralstat (oral)
(plasma kallikrein inhibitor)

=12 years of age

C1-INH: C1l-esterase inhibitor.

Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.

Pediatric: 500 U every 3 to 4 days
Adolescents/adults: 1000 U every 3 to 4 days
(may increase to up to 2500 U)

60 1U/kg twice weekly

300 mg every 2 weeks with adjustment for
children

150 mg qd taken with food

Headache, nausea, rash, vomiting,
and fever

Injection site reactions, hypersensitivity,
nasopharyngitis and dizziness

Injection site reactions, upper respiratory
infections, headache, rash, myalgia,
dizziness, and diarrhea

Abdominal pain, vomiting, diarrhea, back
pain, and gastroesophageal reflux disease



HAE Therapeutic Landscape for LTP

“ C1-INH Prekallikrein [ ] /i Pathway ™
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C: complement; C1-INH: Cl-esterase inhibitor; F12: coagulation factor XlI; scuPA: single-chain urokinase plasminogen activator; uPA: urokinase-type plasminogen activator; tPA: tissue plasminogen
activator; pd: plasma-derived; HMW: high-molecular-weight; ACE: angiotensin-converting enzyme.

Busse PJ, etal. N Engl J Med. 2020;382:1136-1148; Riedl MA, et al. J Allergy Clin Imnmunol Pract. 2024;12:911-918; Smith TD, et al. Ann Allergy Asthma Immunol. 2024:51081-S1206. %34



C1-INH IV 1000 mg every 3 to 4 days

IV C1-INH Major Events During CHANGE Trial

No. Placebo No. C1 Inhibitor

3W 3 - .-

: ; otoeolseso—f :._..._..._.,_..._. 50%
ANENBANR IR A SR . .
g-l-|-14l|-|-nl-—l|-+~|-_lu-l-+q-+-|-l|-|»-|- 7 e oo reduction
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B Tou vl M PR T I PUN DO of attacks
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0 20 40 60 80 100 0 20 40 60 80 10(
Day within Period Day within Period
Zuraw et al. N Engl J Med. 2010;363(6):513-22.




Reduction of attacks with SQ C1-inhibitor at 40 and 60
units per kg twice a week

HAE Attacks & Rescue Meds Use
Subjects who Completed TP1 and TP2
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Banerji A.
NEJM 2019
31012909

Reduction of attacks with lanadelumab for prophylaxis

Lanadelumab 150 mg Lanadelumab 300 mg Lanadelumab 300 mg Placebo (n=41)
every 4 weeks (n =28) every 4 weeks (n = 29) every 2 weeks (n=27)
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Reduction of attacks with berotralstat for LTP

Berotralstat
Once-daily, oral berotralstat for the prevention of HAE attacks; Approved for patients 212 years of age
- 351 —4—BCX7353 110 mg —®—BCX7353 150 mg 100 - Responder
£ £ Analysis
= ° . 50% of subjects in the BCX7353
§§ 2.5 .%i_ 80 . P=05(§5P [ , %%Ozmzl}:g?psé;;ﬁi%ncadi
e = =i 270% reduction in attac
é; 1.5 - g © 60 - @i %{9 rates from baseline
gé . Ié 40
2% 5 = 23 25
$g 05 2w 20 15
= T T T T T T T T QT
§ -057 @ N\ Vv % ™ % © g 0-
= ee}\ 0(59 06& 06& oé& 0(59 0(59 250 270 290 250 270 290 250 270 290
i 3 N\ 3 3 N\ 3 BCX7353 110 BCX7353 150 Placebo
(Day 1-28) (Day 29-56) (Day 57-84) (Day 85-112) (Day 113-140) (Day 141-168) (nn;4gl) Reduction in HA(En_jgg)ack rate, % (n =39)
BCX7353 110 mg BCX7353 150 mg Placebo
Safety outcomes, n (%) (n=41) (n=40) (n=39)
General abdominal pain 4 (9.8) 9 (22.5) 4 (10.3)
Vomiting 4(9.8) 6 (15.0) 1(2.6) 47% red uction
Diarrhea 4 (9.8) 6 (15.0) 0
Back pain 1(2.4) 4(10.0 126) of attacks

1. Aygoren-Pursin E, etal. J Allergy Clin Immunol. 2020 Feb;145(2):AB107.
2. Zuraw B, et al. J Allergy Clin Immunol. 2020 Oct 21;50091-6749(20)31484-6.
3. HwangJR, et al. Immunotherapy. 2019;11(17):1439-4.
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Rationale for New HAE Therapies

« Improve treatment of HAE patients
— Increased efficacy
— Increased safety +/-
— Reduction in treatment burden
— Longer lasting prophylactic treatments
— Oral medications
— RNA interference therapies
— Gene therapies

— Hopefully, improved accessibility

[ 1 1]
Fijen LM, et al. Clin Rev Allergy Immunol. 2021;61:66-76. @;40



HAE:
Investigational Agents in Late-Stage Clinical Development

| Mechasm | paes | Deserpton

Sebetralstat (PO)
Kalvista

Garadacimab (sc)
CSL-B

Donidalorsen (sc)
lonis

ADX-324
ADARX

Navenibart (sc)
Astria

Deucrictibant (PO)
Pharvaris

NTLA-2002 (iv)
Intellia

BMN 331 (iv)
BioMarin

ClinicalTrials.gov.

Plasma kallikrein inhibitor

Human anti-factor Xlla
monoclonal antibody

Ligand-conjugated antisense
oligonucleotide to reduce
prekallikrein production

Short interfering RNA (siRNA) prevents
pre-kallikrein production

IgG1 with modified FC and inhibits plasma
kallikrein

Selective B2-receptor antagonist

CRISPR/Cas9 editing of KLKB1

AAV5-based, gene therapy

Adolescents/adults

=12 years of age

=12 years of age

> 18 fears of age

=18 years of age
=18 years of age

=18 years of age

=18 years of age

CRISPR: clustered regularly interspaced short palindromic repeats.

Cas-9: CRISPR-associated protein 9.
KLKB1: kallikrein B1.
AAV: adeno-associated virus.

KONFIDENT: on-demand therapy

Studies 3001 and 3002: long-term prophylaxis

OASIS-HAE: long-term prophylaxis

LTP with infrequent dosing

RAPIDe-1: dose-ranging for acute treatment
HAE CHAPTER-1: dose-ranging for long-term prophylaxis
Phase 1/2 dose-escalation study for long-term prophylaxis

HAErmony-1 (phase 1/2): dose-escalation study for
long-term prophylaxis



HAE Therapeutic Landscape:

Current and Emerging Options

Donidalorsen

. : NTLA-2002
C4a C1-INH Cl INH i Approved On-demand
C4b FXlla i Approved Long-term prophy

_//‘ ﬁ — HMW K— Investigational )
ractor X1 v Kininogen | Deucrictibant l

| Garadacimab I Kalllkrem

- Bradykinin-
PA Plasmm A - Bradykinin ===——> Bégglglsltrgrn » ) Mediated
scu C1-INH Angioedema
Sebetralstat 2 ACE
W [ Navenibart ] ACE Inhibitor
_\-\_\_\_‘_\_\_\_‘_‘——_ -
/,,_:,L“b Plasminogen Inzctli\_/e_
tPA Bradykinin

Metabolites

C: complement; C1-INH: Cl-esterase inhibitor; F12: coagulation factor XII; scuPA: single-chain urokinase plasminogen activator; uPA: urokinase-type plasminogen activator; tPA: tissue plasminogen
activator; pd: plasma-derived; HMW: high-molecular-weight; ACE: angiotensin-converting enzyme.

Busse PJ, etal. N Engl J Med. 2020;382:1136-1148; Riedl MA, et al. J Allergy Clin Imnmunol Pract. 2024;12:911-918; Smith TD, et al. Ann Allergy Asthma Immunol. 2024:51081-S1206. ®L42



HAE attack frequency and severity are significantly lower for
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Garadammab 200
n=39
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onthly

DEEHEERIR

Placebo (n=25)

garadacimab

6 - T | :
i ;'_‘ B e w 4 - I
=TIl 2ET=T. I11. Mild
ST TRas TRl e el traT L
-_——I - X - - TIT »
4_5._'.5,;72_:;;:,; Ed lmmaas e, L 111 E Moderate
===t D= T | ‘ IT1l =
f 3_5.:i,.-'5. n:;....‘. s ¥ 55 . " s = ® * . :: .,'.- T-. & - gg l Severe
E  BIZT1sli+ : . = 5%
(o] 2_:_;:‘ gt ta T a0 =L ?:_ i E>~Q_ % On-demand
& mag*i=1 1 .2, == < treatment
> | _- b I=__. ’ -; :: - g
O I_E:"" kS . TS LIl = Study treatment
3 ’ =T e sl X ® administration
W OTFTTIITT ITTTATIITILEL ITITIE FET1I45T+
“? H IITI 114 ::I;l. NEdi I || iif‘q-I;F I:I-'Z'Tﬁ:I-I
:l:-l- I:. 4..|.* :[', | + I'I" I I e I_I_ L1 I l. :.T i | __ Loadingdose
-1 | | o + 1 ! | ) | administration
1 Monoclonal 87% reductlon of attacks
24 . . . . .
i with a single monthly injection
2 : against F12a

Garadacimab is not authorized or available for sale anywhere. The information presented here is based on garadacimab pivotal Phase 3 (V. NGUARD)a)d OLE studies. CSL Behring recommends the useof its products only as directed in the
approved product label.

*The patient showing an atypical response to garadacimab has a complex medical history and ongoing medical conditions; these include musculoskeletal and connective tissue disorders (i.e., fiboromyalgia and osteoporosis), vascular disorders (i.e. hypertension),
respiratory disorders (i.e., allergic rhinitis), gastrointestinal disorders (i.e., gastric polyps, hiatus hernia), and neoplasms. HAE, hereditary angioedema;

OLE, open-label extension; g1lm, once monthly. 1. Craig TJ et al. Lancet 2023; 401:1079-1090 and sup plementary appendix.

T Craig, Lancet 2022 43




Donidalorsen SQ injection every 4 to 8 weeks

mRNA inhibitor of prekallikrein

Severity of Angioedema Attack: Mild M Moderate [l Severe

Inhibition of Prekallikrein for Hereditary Angioedema

Placebo

Patient 1

Patient 2 = — — - ;

Placebo

Patient 3 - -+

=
= i
—
ES

Patient 4 H+——F=8—F—F+—F==
Patient 5 t —4& i

Patient 6 — ——=

Highest Severity Adverse Events

s
.
ong
a - o o

CONCLUSIONS
Four monthly doses of subcutaneous donidalorsen reduced

Donidalorsen

Patient 1

- ey Active therapy

Patient 4 -

the angioedema attack rate among patients with hereditary
gioeds

¢ Full Articl | NEJM Quick Take | Editorial

Patient 5 —i

Patient 6

Patient 7 -

81% reduction of attacks at q 4 weeks
55% reduction of attacks at q 8 weeks

Patient 8 -

Patient 9 — -

Patient 10 - e

Patient 11 —

Patient 12 —_—

Patient 13
Patient 14 - - ; } - Rield M 2024

2 4 6 8 10 12 14 16 18 20 22 24 26 The NEW ENGLAND eoe
Study Week ; JOURNAL of MEDICINE M




Navenibart SQ Monoclonal Expected to Sustain Exposure Above Target

Threshold with Both Q3 and Q6 Month Dosing; against Kallikrein

Bl | I 90-95 % reduction of attacks
t [ 2 | I 1] : depending on the cohort with SC
s | [ . injection every 3 to 6 months

Bl 1

— I HAE Attack:

2] | I Mild

| I BN

| | I I Moderate

= I I I || \ I Severe

I

=
E = 1 | EADV Sept 25-28 2024
3 — | I | : Netherlands

Bl | |

Patients -56 -28 0 28 56 84 12 140 168 196 224 252

- Run-in Period e Treatment Period > &; 46




Durable HAE attack reductions observed in all patients after a

single dose of NTLA-2002; Crispr removes prekallikrein

0 Administration of ATTACK SEVERITY: || Mild [l Moderate [¥ Severe PROPHYLAXIS WITHDRAWAL: 4+ Longest
monthly attack NTLA-2002 attack free

rate prior to

duration post
screening  SCREENIN GY WK 16 NTLA-2002
P

pt. (months) PERIOD RIMARY OBSERVATION PERIOD POST-PRIMARY OBSERVATION PERIOD (months)
p 1.9 | S —— 12.3
o 140, CEEIINEE nmnm  cewowdmnadi 115
s122 G |||I """""""""""""""""""""""""""""""""""""""""""""""" g omsatwtmnaeyus 13.0
BT T TN o cancomita: oy 75
5191 @ T Vocncomtantpoptyiais 101
""" - 44||f|¢sawhdwndyg489
1§19 | |I || 4 Stanozolol Witfhdrawn at day 74 59
....... 2 09 Noconcomltamprophylam 61
....... 3 09 ||4‘DWZOIWlthdrawnatday113 60
....... 4 09 Ir'rDanaZOlmthdrawnatdaylls 58

1 :
Days 56 -42 28 14 0 14 28 42 56 70 84 98 12 140 168 1% 224 252 280 308 3% 364 392 40 4
Y Y
Weeks 1-16 Months 4-16

(0) 1 o00
Abstract AAAA| 2024 98% reduction of attacks 2




Oral Deucrictibant for the Prevention of HAE Attacks;
B2 bradykinin receptor antagonist

Significant attack reduction and no severe attacks with deucrictibant
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Tima fuwaal

Riedl M, et al. J Allergy Clin Immunol. 2024;135. Abstract 031.

Precent reduction of
attacks
40 mg 85%
20 mg 79%
racne amaanac \With Once a day oral

B 20 myiday B Moderate attack
W40 myglday B Severe altack

o Acute treatmant used t h e ra py

20 mg/day = deucsictibant immediate release (IR) capsules 10 mg twice daily.
40 mg/fday = deucrictibant IR capsules 20 mg twice daily,

NPT




Oral Deucrictibant for Treatment of HAE Attacks:

B2 bradykinin receptor antagonis

*85.8% (224/261) of attacks achieved complete attack resolution within
24 hours (Figure 4). 90.2% (202/224) of attacks achieved this milestone
with a single dose of deucrictibant IR capsule (Figure 5).

- Oral on demand
th e rapy fOI’ attac kS Figure 4. Proportion of attacks achieving key efficacy endpoints

Q

98.5% 97.7% 85.8%
(261/265) of attacks (255/2612) of attacks (224/2612) of attacks
achieved onset of achieved reduction in achieved complete
symptom relief using attack severity using attack resolution using
Bradykinin Meetings, Berlin PGI-C by 12 hours PGI-S by 12 hours PGI-S within 24 hours
GR,
Sept 2024

PGI-C, Patient Global Impression of Change; PGI-S, Patient Global Impression of Severity. 2261 attacks have non-missing
pre-treatment PGI-S. 49




Oral Sebetralstat for Acute HAE Attacks: inhibits kallikrein

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Oral Sebetralstat for On-Demand Treatment
of Hereditary Angioedema Attacks

M.A. Riedl, H. Farkas, E. Aygdren-Piirsiin, F. Psarros, D.F. Soteres, M. Staevska,
M. Cancian, D. Hagin, D. Honda, |. Melamed, S. Savic, M. Stobiecki, P.]. Busse,
E. Dias de Castro, N. Agmon-Levin, R. Gower, A. Kessel, M. Kurowski, R. Lleonart,
V. Grivcheva Panovska, H.]. Wedner, P.K. Audhya, J. Hao, M. verson, M.D. Smith,
C.M. Yea, W.R. Lumry, A. Zanichelli, ] A. Bernstein, M. Maurer, and D.M. Cohn,
for the KONFIDENT Investigators®

Oral on demand therapy for attacks

N Engl ] Med 2024;391:32-43.

A Beginning of Symptom Relief

Percentage of Attacks
Ln
[
]

Sebetralstat, 600 mg

-,
Sebetralstat, 300 mg

Placebo

| | | | | |
4 5 & 7 & 9

| | |
10 11 12

Hours since First Administration of Trial Agent

Mo. of Attacks

Sebetralstat, 600 mg
Sebetralstat, 300 mg &7

Placebao

93 65 39 26 20 18 13 18
52 32 25 22 2@ 21 10

24 o4 51 45 42 42 39 38 36 35 35 35 35

18 17 16 15 15
18 18 16 15 14




Oral Sebetralstat for Acute HAE Attacks: inhibits kallikrein

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Oral Sebetralstat for On-Demand Treatment
of Hereditary Angioedema Attacks

M.A. Ried|, H. Farkas, E. Aygéren-Piirsiin, F. Psarros, D.F. Soteres, M. Staevska,
M. Cancian, D. Hagin, D. Honda, 1. Melamed, S. Savic, M. Stobiecki, P.J. Busse,
E. Dias de Castro, N. Agmon-Levin, R. Gower, A. Kessel, M. Kurowski, R. Lleonart,
V. Grivcheva Panovska, H.J. Wedner, P.K. Audhya, ). Hao, M. verson, M.D. Smith,
C.M. Yea, W.R. Lumry, A. Zanichelli, ].A. Bernstein, M. Maurer, and D.M. Cehn,
for the KONFIDENT Investigators#

N Engl ] Med 2024;39]1:32-43.

C Complete Resolution of the Attack

100
90—
A0
70—
&0
50
404
30+
20
10+

Percentage of Attacks

Sebetralstat, 600 mg

“Sebetralstat, 300 mg
-

_I_I_I_J_,_n—l'__r’ Placebo

0
0

Mo. of Attacks

Sebetralstat, 600 mg 93
Sebetralstat, 300 mg &7
Placebo E4

_rl T I I I T I T I T I
2 - b & 10 12 14 16 18 200 22 24

Hours since First Administration of Trial Agent

83 75 70 62 57 54 531 51 48 47 45 45
2 72 65 64 00 3 33 52 50 30 50 48
77 75 M 70 68 o7 66 63 62 62 61 58

51



Abd symptoms of pain started 2011

Facial swelling started in 2012

She failed fexofenadine 180 bid

Genetic testing for F12 gain of function and biochemical test for HAE were normal

2012-17 swelling ceased but returned 2017 with tongue swelling and generalized body swelling
Since antihistamines did not work in

2017 an allergist administered IV p-C1-INH which helped and was diagnosed as having HAE type 3
FH Dad was adopted

SC C1-INH, berotralstat, lanadelumab failed to be beneficial

She now administers r-C-1-INH twice a day 4200 units , takes berotralstat 150 daily, and uses IV C-1-INH
1500 iu almost daily for rescue through a port.

She has had DVTs times 2 including 1 arm DVT, and has 4 different ports, 1 port infection
Depression

Intubated twice despite therapy

Additional dose of rc-C1-INH or p-C1-INh resolves her swelling in minutes almost immediate.
EpiPen helps symptoms if all else fails

She is free of symptoms only 5 days a month




Types of HAE

] HAE-| HAE-2 Normal C1-INH

Genes SERPING1 SERPING1
affected

Gene products C1-INH C1-INH
affected and

cause of

angioedema

SERPINGL.: serine esterase protease inhibitor G1; C1-INH: C1l-esterase inhibitor; HS3ST6: heparin
sulfate-glucosamine 3-sulfotransferase 6.

Bork K, et al. Allergy Asthma Clin Immunol. 2021;17(1):4.
Maurer M, et al. Allergy. 2022;Jan 10. Online ahead of print.
Busse PJ, et al. J Allergy Clin Immunol Pract. 2021;9:132-150.
Denis V. JACI Global Sept 2024 PMID 39239323

D’Apolito M et al. JACI Sept2024 PMID 38823490

Coagulation factor Xl (HAE-F12)
Plasminogen (HAE-PLG)
Angiopioetin-1 (HAE-ANGPT1)
Kininogen-1 (HAE-KNG1)
Myoferlin (HAE-MYOQO)

Heparin (HAE-HS3ST6)
Carboxypeptidase (HAE-CPN1)
VEGF-R2 (HAE-DAB2P)

Other unknown genes

Coagulation factor XlI- (bradykinin)

Plasminogen- (bradykinin)

Angiopioetin-1- (vascular leak vs bradykinin?)
Kininogen-1- (bradykinin)

Myoferlin- (vascular leak vs bradykinin?)

Heparin- (bradykinin?)

CPN1- carboxypeptidase N subunit 1 deficiency
(bradykinin, anaphylatoxins?) urticaria & angioedema
VEGFR2- (vascular leak?) urticaria & angioedema
Other unknown gene products



Special Article

US HAEA Medical Advisory Board 2020 Guidelines
for the Management of Hereditary Angioedema

Paula J. Busse, MD™*, Sandra C. Christiansen, MD"*, Marc A. Riedl, MD, MS"*, Aleena Banetji, MD®,

Jonathan A. Bernstein, MDY, Anthony J. Castaldo, MPA®, Timothy Craig, DO', Mark Davis-Lorton, MD?,

Michael M. Frank, MD", H. Henry Li, MD, PhD', William R. Lumry, MD/, and Bruce L. Zuraw, MD"**  New York and
Mineola, NY; La Jolla and San Diego, Calif; Boston, Mass; Cincinnati, OQhio; Fairfax City, Va; Hershey, Pa; Durham, NC; Chevy
Chase, Md; and Dallas, Tex

HAE-nl-
CI1INH
Required A history of recurrent angioedema in the absence of
concomitant urticaria and no concomitant use
of medication known to cause angioedema
Required Documented normal or near normal C4., C1-INH
antigen, and C1-INH function
Either (1) Demonstration of a mutation associated with the
{at least 1 disease;
required) OR
(2) A positive family history of recurrent
angioedema and documented lack of efficacy of
high-dose antihistamine therapy (ie, cetirizine
at 40 mg/d or the equivalent) for at least 1 mo
or an interval expected to be associated with 3
or more attacks of angioedema, whichever is
longer
Supportive (1) A history of rapid and durable response to a
bradykinin-targeted medication;
AND

(2) Predominant documented visible angioedema: or
in patients with predominant abdominal
symptoms, evidence of bowel wall edema

documented by CT or MRI
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The international WAQ/EAACI guideline for the management

of hereditary angioedema—The 2021 revision and update

Allergy ==z 2 WILEY

RECOMMENDATION 3

We recommend that patients who are suspected to have HAE and
have normal C1-INH levels and function are assessed for known
mutations underlying HAE-nC1-INH

Suspicion of HAE
C1-INH function
C1-INH level
C4 level
W k'
CA-INH function C1-INH funclion [} CA-INH function n
C1-INH lovel C1-INH hevel. n' C1-INH level. n
C4 level C4 level L C4 level n
k4
family hist. positive or family hist. negative and
mutation causatve of no mutahon causatve of
HAE nC1-INH HAE nC1-INH
W Y i h
AME-CA-INH HAE-1 HAE-2 HAE nC1-IMH (HAE- -mast cel mediator
confirm by repeating canfirm by repaating FXII, HAE-ANGPTI, inducad AE
blood fest blood test HAE-PLG, HAE-KMG1 -idiopathic AE
rx HAE-MYOF, HAE- -ACEI-AE"

when family history
negative and onset of
symptoms after 30y of
age axclude

HE35T6, HAE-UMNK)

HAE nC1-INH diagnosis:

*Genetic testing

If negative

*Family history

*Fail antihistamines

*Possibly omalizumab,
epi, corticosteroid,
cyclosporin




Original Article

Hereditary Angioedema With Normal C1 Inhibitor:
US Survey of Prevalence and Provider Practice
Patterns

Marc A. Riedl, MD, MS®, Mark Danese, MHS, PhD", Sherry Danese, MBA®, Julie Ulloa”, Andreas Maetzel, MD, MSc, PhD°,
and Paul K. Audhya, MD, MBA®  San Diego and Agoura Hills, Calif; Cambridge, Mass; and Toronto, Ontario, Canada

How does this study impact current management guidelines? This study describes diagnostic and management
strategies of physicians caring for HAE-nl-C1INH patients, providing real-world data for comparison with current guideline
recommendations. Results may be helpful for future clinical studies in this population.

TABLE I. Demaographic and practice characteristics of physicians
and survey respondents

Characteristic Physicians, n (%) (n = 81)
Specialty
Allergy and/or immunology 81 (100)
BT . - . . . Years in practice
Response to medication was commonly used to inform diagnosis Mean (SD) 159 85
(antihistamine response or nonresponse used by 73% of physi- Median =
. Practice setting, %
cian respondents, corticosteroids by 57%, or HAEspeclﬁc Solo private practice 20
i . , . . Private group practice 51

medications by 74%), and Factor XII genetic testing was used by Community hospital _
451%{1} Academic medical center 28

Government-affiliated practice —
(including veterans hospitals)
Prescription volume*
Low prescribers (2-21 hereditary 51(63)
angioedema—related
prescriptions/y)

High prescribers (32-314 30 (37
J ALLERGY CLIN IMMUNOL PRACT heredilary ungi{}edema—reluled 000
AUGUST 2023 prescriptions/y) Q”; 58

*Results are based on aggregate data.




Original Article

Hereditarv Angioed With N 1 C1 Inhibit From this survey they estimated between
ereditary Angioedema Wi orma nhibitor: . . .
US Survey of Prevalence and Provider Practice 1230-1332 patients in the USA with HAEnC1

Patterns

Marc A. Riedl, MD, MS?, Mark Danese, MHS, PhD®, Sherry Danese, MBA®, Julie Ulloa®, Andreas Maetzel, MD, MSc, PhD®,
and Paul K. Audhya, MD, MBA®  San Diego and Agoura Hills, Calif; Cambridge, Mass; and Toronto, Ontario, Canada

Prengr?tI)ers pre?ci%rt])ers
(n=51) (n=30)
C1-inhibitor functional NN 50  88% 93%
Family history of angioedema [ NG ¢ 88% 83% What dose of antihistamines?
C1-inhibitor quantitative (antigenic) [EGTHE 86% 84% 90%
C4 N 81% 84% 7% Minimal use of omalizumab!
Response to a HAE-specific medication |G 74% 71% 80%
Response to antihistamines [N 73% 67% 83% What dose of omalizumab?
Response to corticosteroids G 57% 47% 73%
Factor Xl genetic testing [ G 43% 41% 47% Why so little genetic testing?
Response to montelukast [N 22% 20% 27%
Response to omalizumab [N 19% 18% 20%
Plasminogen genetic testing [l 5% 6% 3%
Angiopoietin-1 genetic testing l| 4% 4% 3%
Kininogen genetic testing | 2% 2% 3%

FIGURE 2. Physician reported assessments used to inform diagnosis of hereditary angioedema (HAE) with normal C1-INH levels, overall
and by physician prescription volume (n = 81). -




Original Article

Hereditary Angioedema With Normal C1 Inhibitor:
US Survey of Prevalence and Provider Practice
Patterns

Marc A. Riedl, MD, MS®, Mark Danese, MHS, PhD®, Sherry Danese, MBA®, Julie Ulloa®, Andreas Maetzel, MD, MSc, PhD®,
and Paul K. Audhya, MD, MBA? San Diego and Agoura Hills, Calif: Cambridge, Mass; and Toronto, Ontario, Canada

Low High What is a response to HAE specific
prescribers prescribers
(n=36) (n=24) dru gs?
Firazyr(icatibant)_ 87% 81% 96%
How long does it take on-demand
Kalbit llantid 37% 36% 38%
aibitor ecallantide) [N ? therapy to work?
Takhzyro (Ianadelumab)- 32% 36% 25%
How do you assess response to
Cinryze (C1 esteraseinhibitor)- 30% 36% 21% LTP?
Berinert (C1-inhibitor " .
concentrate)- e 25% 38% Takeda did a study on these
Ruconest (C1-inhibitor P 1., e patients with lanadelumab and
concentrate) the result was no difference on
Haegarda (C1 esteraseinhibitor)- 17% 19% 13% placebo or lanadelumab

FIGURE 3. Physician-reported hereditary angioedema (HAE)-specific medications used to inform diagnosis of HAE with normal C1-INH
levels (n = 60).
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43 of 120

patients did not
High occurrence of antihistamine =

resistance in patients with recurrent idiopathic respond to
angioedema antihistamines

Zonne L. M. Hofman'2, Nikki van West, C. Erik Hack?, André C. Knulst®*, Coen Maas'
and Heike Réckmann®

Abstract

Antihistamines are the most prescribed therapy in recurrent idiopathic angioedema, yet little is known about their
efficacy. Herein, we report on clinical improvement with antihistamine therapy in 120 patients evaluating angio-
edema attack frequency. A high incidence (36%) of antihistamine refractory cases was observed. Forty percent of
patients on antihistamine prophylaxis suffered from 1 or more angioedema attacks per month. Qur findings stress the
need for additional treatment options for recurrent idiopathic angicedema.

Keywords: Angicedema, ldiopathic angioedema, Antihistamines, Omalizumab

Hofman et al. Clin Transl Allergy (2019) 9:35
httpsy//doi.org/10.1186/513601-019-0274-7
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Omalizumab for treatment of idiopathic angioedema

Vinay P. Goswamy, MD*; Kristine E. Lee, MS': Elizabeth M. McKernan, BS*;
Paul S. Fichtinger, BS"; Sameer K. Mathur, MD, PhD"; Ravi K. Viswanathan, MD"

* Division of Allergy, Pulmonary and Critical Care, Department of Medicine, University of Wisconsin School of Medicine and Public Health, Madison, Wisconsin

" Department of Biostatistics and Medical Informatics, University of Wisconsin School of Medicine and Public Health, Madison, Wisconsin

Prerandomization treatment regimens included H; with or with-
out H, antagonist therapy, with Hi-antagonist dosing ranging from
as needed to 4 times approved dosing. We excluded those patients
with a diagnosis of chronic urticaria with or without AE, hereditary
or acquired AE (confirmed by evaluation of complement profile),
ACE-I—associated AE, a recent history of life-threatening AE, a history

Favors omalizumab
In histamine

!
ARST - | non-responders
TR _‘_: chronic
AE-Qol —— | spontaneous
AE Events —— : angioedema
20 10 0 omalizumab is

Figure 5. Generalized linear regression results for omalizumab compared with pla-
cebo for AAS7 (binary: difference in In{odds)), VAS (binary: difference in In{odds)), AE-

effective when
compared to

QoL (continuous: difference in score), and AE events (count: difference in In{count)). p|acebo
AAS7, Angioedema Activity Score for 7 days; AE, angioedema; AE-Qol, Angioedema
Quality of Life Questionnaire; VAS, Visual Analogue Sale. .

Ann Allergy Asthma Immunol 129 (2022)605-611




High-dose omalizumab use in patients @)

Chmch fior

with chronic spontaneous urticaria

Mehran Alizadeh Aghdam, MD, Fenne van den Broek, MD,

Feiko Rijken, MD, PhD, Andre Cornelis Knulst, MD, PhD,
and Heike Rockmann, MD, PhD

Clinical Implications

e Updosing omalizumab shows a clinical benefit in 61% of
the patients with insufficient response to the sandard
dose of omalizumab.

TABLE Il. Treatment response to standard-dose and HD treatment

[1300mg [1450 or 600mg (HD)
50~ p=0.186 p<0.0001

JALLERGY CLIN IMMUMNOL PRACT
VOLUME 8, NUMBER 4

Treatment response based

on UAS7 and UCT score * Standard dose HD
Complete responders 0 () 14 (32)
Partial responders 13 (30) 13 (30
Nonresponders 23 (52) 14 (32)
Missings 87 (18) 31 (7)

61% of patients that did not respond to
300 every month responded to up-dosing
of omalizumab




Oral Sebetralstat for Acute HAE Attacks: inhibits kallikrein

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Oral Sebetralstat for On-Demand Treatment
of Hereditary Angioedema Attacks

M.A. Riedl, H. Farkas, E. Aygdren-Piirsiin, F. Psarros, D.F. Soteres, M. Staevska,
M. Cancian, D. Hagin, D. Honda, |. Melamed, S. Savic, M. Stobiecki, P.]. Busse,
E. Dias de Castro, N. Agmon-Levin, R. Gower, A. Kessel, M. Kurowski, R. Lleonart,
V. Grivcheva Panovska, H.]. Wedner, P.K. Audhya, J. Hao, M. verson, M.D. Smith,
C.M. Yea, W.R. Lumry, A. Zanichelli, ] A. Bernstein, M. Maurer, and D.M. Cohn,
for the KONFIDENT Investigators®

Can you predict
response to HAE
medications with
one dose?

N Engl ] Med 2024;391:32-43.

A Beginning of Symptom Relief
100
-
B4
70
5il—
504

Percentage of Attacks

Sebetralstat, 600 mg

-,
Sebetralstat, 300 mg

Placebo

11 1 T 1T T T 1
4 5 & 7 & 9% 10 11 12

Hours since First Administration of Trial Agent

No. of Attacks
Sebetralstat, 600 mg

93 65 39 26

20 18 18 18 18 17 18 15 15

Sebetralstat, 300mg &7 52 32 25 22 22 21 20 18 18 16 15 14
Placebo 24 o4 51 45 42 42 39 38 36 35 35 35 35




Takeda study in HAE-n-C1INH

ClinicalTrials.gov

Expanded Access for the Prevention of Acute
Attacks of 1) Hereditary Angioedema (HAE) in
Children and 2) Non-histaminergic Angioedema
With Normal C1-Inhibitor (C1-INH) in Teenagers
and Adults

No difference in response between those on
lanadelumab and placebo

Results were never published



Grand Rounds Review

Angioedema With Normal Complement Studies: ]
What Do We Know?

Constance H. Katelaris, MD, PhD?, Anete S. Grumach, MD, PhD", and Konrad Bork, MD°® Campbelltown, New South Wales,

Australia; Santo Andre, Sdo Paulo, Brazil; and Mainz, Germany

| ANGIOEDEMA W/0 WHEALS |

Symptoms suggestive of HAE | Exclusion of drugs associated | Family history
L with AE: ACEi, DPP4, ARB

Max dose of |
antihistamines | Lab:Cl—INqu,El-INHf,Cd |

Normal Low C1-INHf & C4
| f HAE-
Mormal to high dosage of 274 Clg C1INH
generation anti-H1 AAE |
l I
Responsive MNon responsive
I 1 Mast cell targeted therapy |— MNon responsive Idiopathic non- histaminergic
Genetic testing | | — - Genetic thst AE
| MAST CELL AE | Responsive SAENCLINA
Omalizumab up to 600 —| Gene mutations: FXIl, PLG, ANGPTLMYOF, KNG1, H3
Unknown mutations

every 2 weeks

FIGURE 1. Proposed algorithm for diagnosis of angioedema without (W/QO) wheals. ACEJ, angiotensin converting enzyme inhibitor; AE,
angioedema; ANGFPT71, HAE-angiopoietin-1; ARE, angiotensin receptor blocker; C7-INH, inhibitor of C1 esterase; DFPP4, dipeptidyl
peptidase-4; FX/I, Factor Xll; HAE, hereditary angioedema; HAEnC1-INH, HAE with normal C1-INH; HS, heparan sufate with HS35T6,

HAE-H535T6; KNG1, HAE-KNG1; MYOF, myoferlin gene; PLG, plasminogen. -




In the past we focused on treating attacks.
Now we focus on preventing attacks.

Newer medications in development seem to have increase efficacy and
less burden

My suspicion is that we are approaching a “relative cure” for HAE and we
need better guidelines that focus on who should be on prophylaxis, and
which agent’is most appropriate for specific populations.

For HAE-nl-C1INH, if genetic negative, patients should fail max dose of
antihistamines and max dose of omalizumab

Most importantly, we need to increase access for patients in low and
middle-income countries to these therapies

& o7
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