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» Guy Young, MD:

Hello, my name is Guy
Young. I'm the Director of the
Hemostasis and Thrombosis
Center at Children’s Hospital,
Los Angeles, and a Professor
of Pediatrics at the Keck
School of Medicine at the
University of Southern
California in Los Angeles.



P> We're going to be talking
about optimizing prophylaxis
for hemophilia A. So why don’t
we get started?

Optimizing Prophylaxis to
Mitigate Long-Term Disease
Complications

P First of all, you should be

i familiar with the World
SUPPLEMENT ARTICLE Haemophiliaf§ f§ WiLEY Federation of Hemophilia
[WFH] Guidelines for the
Management of Hemophilia
3rd Edition. It was published

WFH Guidelines for the Management of Hemophilia,

3rd edition in 2020, but certainly is still

Alok Srivastaval | Elena Santagostino? | Alison Dougall® | Steve Kitchen® | 'Culrl’]eﬂ8t today. |AS you Calﬂ €€,

Megan Sutherland® | Steven W. Pipe® | Manuel Carcao’ | Johnny Mahlangu® | It Is 158 pages long so a lot to
read there.

Margaret V. Ragni’ | Jerzy Windyga'® | Adolfo Llinas!! | Nicholas J. Goddard? |
Richa Mohan'® | Pradeep M. Poonnoose* | Brian M. Feldman®® |

Sandra Zelman Lewis!® | H. Marijke van den Berg!” | GlennF.Pierce’® | on behalf
of the WFH Guidelines for the Management of Hemophilia panelists and co-authors*

Haemophilia. 2020;00:1-158.
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P The good thing for you is we're
not going to review all 158
pages, because if you're sitting
in front of a computer like this
person, that’s probably how
you'll end up well before we
get to the 158th page.

P | do want to review a few key
points, though, of the new
Modifications to WFH Guidelines, 3rd Edition WFH guidelines. So here’s
some of the modifications.
There are some sections

Sections Added Sections Removed added, and there were some
* Principles of care * Transfusion-transmitted sections removed’ parpcularly
e . infections on transfusion-transmitted
* Genetic diagnosis infections, as that is really no
* Prophylaxis (emphasizing it's longer an issue in hemophilia
the only way to treat) anymore.

* Management of inhibitors
» Outcomes assessment
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Prophylaxis

- All patients with severe hemophilia  * Early initiation of primary

A and B should be on prophylaxis prophylaxis is recommended with
sufficient to prevent bleeds at all clotting factor concentrates or
times other agents prior to the onset of

joint bleeding or by age 3 years
 This is primary prophylaxis

+ All forms of prophylaxis are
superior to episodic therapy

* In countries with less access to
factor concentrates, WFH
recommends prophylaxis with less
intensive regimens

- pdFVIII/FIX
* When prophylaxis is not available, - rEVII/FIX
on demand treatment must be - SHL
available for treating bleeds early - EHL
- Emicizumab
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Srivastava A, et al. Haemophilia. 2020;26(S6):1-158.
pdFVIII/FIX, plasma-derived factor VII/IX; rEVIII/FIX, recombinant factor VII/IX; SHL, standard half-life; EHL, extended half-life; WFH, World Federation of Hemophilia.

P The emphasis, though, in the And that when prophylaxis is start early, before the age of 3,
guidelines, or one of the main not available, at the very least, and that would be what we call
new emphases, is prophylaxis. on-demand treatment must be primary prophylaxis. All forms
And basically, some of the available. of prophylaxis are superior

to episodic therapy. So that
could be plasma derived, factor
VIII or factor IX, recombinant
forms, either standard half-

life, extended half-life, or also
emicizumab.

new language is that it says
all patients with severe
hemophilia A and B should
be on prophylaxis sufficient
to prevent bleeds at all times.
That is definitely new. It does
mention that countries that
have less access to factor can
use less intensive regimens.

It also says early initiation of
prophylaxis is recommended
with clotting factor
concentrates or other agents
prior to the onset of joint
bleeding or by age 3. So again,
prophylaxis is really intended
to be for all patients and to
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Joint Outcome Study

Prophylaxis Versus Episodic Treatment to Prevent Joint Disease
in Boys with Severe Hemophilia

M Prophylaxis [l On-demand

M Prophylaxis W O@
P=0.10
20 =

100+ P =0.002

93

Patients with no joint damage (%)
o
o
L

MRI
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» Now | do want to show you

a little bit of data, what could
be our concern with the lack
of prophylaxis. So here is the
Joint Outcome Study that
randomized patients, pediatric
patients, to prophylaxis versus
on-demand regimens. And
what you see here is the MR
and radiographic score, as
well as joint bleeding and

total bleeding, comparing the
group that was randomized

96

Radiographic Joint

Manco-Johnson MJ, et al. N Engl J Med. 2007;357:535-544.

to prophylaxis in red, and on-
demand in blue. And when
you look at the Y axis, for the
radiology part on the left, it
says patients with no joint
damage, and you can see the
vast majority, well over 90%,
had no joint damage either MRI
or radiographically for those
on prophylaxis. For those on
demand, it’s only 55% that
had no joint damage on MR,
and 81% on x-ray. And if we
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look at the number of bleeds
per year in the histogram on
the right, clearly you can see
that prophylaxis is a lot less
compared to on-demand. And
so this study really proved
finally, and that was published
15 years ago now, 16 years
ago, that prophylaxis is really
the only way to really prevent
bleeding and the long-term
joint damage that goes with it.




Joint Outcome Continuation Study
Average Joint MRI Scores and Physical Examination Scores

>
w

6 - Treatment Group 4 4
== Early Prophy‘——
=4 Delayed Prophy

Mean joint MRI score

| Mean joint physical exam score |
N

Average J0s JOS Exit Jos-C JOS-C Exit JOS Exit J08-¢ Jos-c
Scores Entry eMRI Entry eMRI eMRI CPJAS Entry Exit
(Mean (SD)) MRI CPJAS CPJAS
R 15 6.1 138 18.0 6.0 141 181

Early o 0.4 (0.9) 1.9 (2.2) 2.3 (2.8) 1.0 (0.9) 1.8 (1.2) 2.4(1.6)
Prophylaxis n=15 n=10 n=14 n=15 n=13 n=15
Delayed 0 1.2(1.5) 3.9 (4.1) 3.8 (3.7) 1.7(1.4) 2.7 (1.8) 32(2.2)
Prophylaxis n=18 n=11 n=18 n=18 n=12 n=18

AN IC
/ NINTO

Medical Education

P More importantly as we look
forward to patients as they
continue with prophylaxis,
one of the important other
outcomes of this study was
the long-term version, which
is called the Joint Outcome
Study-Continuation [JOS-C].
Here, we're looking at patients,
not just from the Joint
Outcome Study at entry and
exit, but also further down
the line. So let me walk you
through this. Here’s the joint
MRI score. And here’s the
joint physical exam score.
We're going to focus on the
treatment group that is in
blue, early prophylaxis. And

Adapted from Boulden Warren B, et al. Blood Adv. 2020;4(11):2451-2459.
CPJAS, Colorado Pediatric Joint Assessment Scale; eMRI, extended magnetic resonance imaging; JOS, Joint Outcome Study; SD, standard deviation.

if we look at the timeline, so
there’s the events, and here’s
the ages. So we start with the
Joint Outcome Study that | just
showed you. Early prophylaxis,
these patients started
prophylaxis around 1.5 years of
age, they had an exit MRI when
they were 6. And then for the
JOS-C, the continuation, they
re-entered this portion of the
trial at the age of 13.8 years,
you can see roughly 14 and
exited at 18. And what | want
to emphasize is that even the
group on early prophylaxis

in blue, that their mean joint
MRI score gets worse over the
years from 1to 18, as does their

joint health score, as you can
see here.

And so while prophylaxis was
proven to be more effective
than on-demand, what

we’'ve learned from the Joint
Outcome Continuation Study
is that prophylaxis with factor,
even started early, as you can
see in this group in the blue
bar, with effective and intensive
and appropriate dosing or
prophylaxis, a joint disease still
develops. And this suggests to
us that we do need to improve
on our treatments in order

to prevent long-term joint
damage.
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Factor-Mimetic and
Rebalancing Therapies
in Hemophilia A

Nonfactor Therapies

* They are all given
subcutaneously and most of
them less/much less
frequently than factor therapy

* They are (based on trial data)
more effective at preventing
bleeding than factor therapy

* What are nonfactor therapies?
- Factor VIII mimetics
- Rebalancing agents

* They therefore may be more
effective at preventing joint
disease

P So that brings us to this next
section where | want to talk
about nonfactor therapies and
focusing on factor-mimetics
and rebalancing therapies
in hemophilia A. And again,
the unmet need, as | just
showed you, is that with factor
prophylaxis, even started
early in life, as you saw in the
previous slide, joint disease
does still seem to develop.
And that’s likely due to the
trough levels that are aimed at
about 1% in that study with the
factors that were available at
the time that we’re not allowing
for higher, longer control
of bleeding and prevention
of subclinical bleeding and
managing with higher factor
levels. So this is where the
unmet need is.

P So nonfactor therapies, what
are these in general? Well,
first of all, they’re all given
subcutaneously. So that's a
big advantage. And most of
them are given less, perhaps
even much less frequently
than factor. They are, based
on the clinical trial data, and
we will review some of that,
more effective at preventing
bleeding than factor therapy,
and therefore they may be
more effective at preventing
joint disease. | mean, after
all, if they’re more effective
at preventing bleeding, if
they provide sort of higher
hemostatic protection, they
likely are also preventing the
subclinical bleeding that goes
along into making for long-
term joint damage.

So what are nonfactor
therapies? | break them down
into two categories: factor
VIII mimetics, and rebalancing
agents.

Lowering Burden to Raise Adherence: Optimizing Prophylaxis for Hemophilia A - 8
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Courtesy of Guy Young, MD.

P So let’s take a look at the
coagulation cascade. This is
my version of it. And let’s take
a look at the mechanism of
action of these newer agents.
So in green, | have what are
replacement therapies, so
literally factor replacement. In
blue, are substitution therapies
or mimetics, of which we
only have factor VIII mimetics
currently. And then in red [are]
the rebalancing agents. And
keep in mind that all the dash
lines mean inhibits.

So for replacement therapy,
we do have a new replacement
therapy, and we will discuss
that in a bit. And that’s called

Emicizumab
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MAB, monoclonal antibody; PS, protein S; siRNA, small interfering ribonucleic acid.

efanesoctocog alfa. And it is
factor VIl replacement therapy
with a novel mechanism and a
longer half-life than any of the
products that had been on the
market up until now.

For the substitution therapies,
emicizumalb, this has been on
the market in the U.S. now

for more than 5 years. But
there are others that are being
developed that are going to
consider potentially enhancing
the properties of emicizumab.
In other words, increasing

the benefits compared to
emicizumalb. One is called
Mim8 and one is called
NXTOO7. And these are both

Tissue factor pathway = !
inhibitor (TFPI) == Marstacimab

Concizumab

MG1113

X

1‘* Xllla

Replacement therapy
Substitution therapy/Factor VIl mimetics
Rebalancing agents

--- Inhibits

now in human clinical trials.

As far as rebalancing agents,
fitusiran inhibits anti-thrombin,
concizumab, marstacimab,
and MGT1113 inhibit tissue factor
pathway inhibitor. Fitusiran,
concizumalb, and marstacimab
are in phase 3 clinical trials.
And then there’s SerpinPC,
which inhibits activated protein
C, that just started phase 3
clinical trials. Inhibitors for the
protein S system are also in
development, but not yet in
human trials.

And then of course, there’s
gene therapy approved now in
the US for both factor VIl and
factor IX.
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Factor VIII Mimetics

What Do We Mean By Mimetic?

A3 = EYOND
= ' BURG R

pLApATT\ES

P Let’s talk more about factor VIII
mimetics.

» What do we mean by mimetic?
So | like to use analogies. So
here’s your steak that you can
find in the grocery store. And
what will be a mimetic? Well,
something that basically is
similar to and meant to mimic
a steak, in this case, a plant-
based burger. But what’s
interesting to me is you see
here it says new meatier taste.
So the point is that mimetics
are always trying to be more
like the real thing. And it's the
same thing with the factor VI
mimetics, we're trying to get
them to be more and more like
the real factor VIl replacement,
if you will.

Lowering Burden to Raise Adherence: Optimizing Prophylaxis for Hemophilia A - 10



P So here, how mimetics work,
factor VIII here, the activated
Factor VIII Mimetics for Hemophilia A form, its job is to bring factor
IXa and factor X into the
proper alignment. So it’s a

FVilla

vl ] cofactor. The mimetics are
- . » bispecific antibodies that
Lc[ » ha ]Lc essentially perform the same

- : : / / function. They bring factor

P ——y IXa and X into the proper
e <<7* alignment to generate factor

- /‘ﬂ“%. . » Xa.
A

Adapted from Kitazawa T, et al. Nat Med. 2012;18:1570-1574,
a, activated; F, factor; HC, heavy chain; LC, light chain.

P Here’'s some of the properties
of these mimetics. So

Factor VIII Mimetics for Hemophilia A emicizumab, of course, is
already FDA approved. It is

SCql, 2, or 4 weeks Most commonly prescribed once a Week, every 2 weeks or
medication for prophylaxis in s .

Loading dose: 3 mg/kg SC once Hemophilia A eVery 4 Weeks’ that S fO“OWIng
weekly for the first 4 weeks - ; . 4 Wee[,dy |Oading doses. It

— Emicizumab . FDA-approved Indication: routine prophylaxis to . th t |

‘:1 sf' =iy Followed by a maintenance prevent or reduce the frequency of IS NOW e Mmost commonly

the function dose of: bleeding episodes in adult and . R .

of activated +  1.5mg/kg g1 week, or pediatric patients ages newborn and prescri bed m ed ication fO r

AL * 3 mg/kg q2 weeks, or older with hemophilia A with or prophylaxis in hemophilia A in
* 6 mg/kg q4 weeks without factor VIl inhibitors th U t d St t A d h |
Mim8 SC g1 week or g1 month 8 Pre-clinical studies show increased e nite ates. n as also

thrombin generation compared to been used extensively around
emicizomab the world. Mim8 in a phase
3 clinical trial. The dosage in
the trials was every week or
R P Gl s every month, a|though my
understanding is they’re going
to also start in every-2-week
dosing regimen. NXTOO7 just
had its phase 1 data presented
for the first time. And for both
of these, the preclinical studies
show increased thrombin
generation so they're more
potent in other words to
emicizumab. And how that will
translate in the clinic remains to
be seen.

NXT007 SCq1, 2, or 4 weeks 1
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Emicizumab Clinical Trials

ABR, Treated Bleeds:
Clinical Trial Population Emicizumab Prophylaxis

ABR, Treated Bleeds:
Emicizumab Prophylaxis vs
Prior Prophylaxis in NIS

% Patients With

vs No Prophylaxis Zero Treated Bleeds

* 63% (QW)
* 6% (no prophylaxis)

* 79% reduction with emicizumab
QW vs prior BPA prophylaxis

+ 87% reduction (QW)*

HAVEN 1 PwHA 212 years
([ (PL77X7Z0 with FVIll inhibitors

HAVEN 2 PwHA <12 years
(NI PICETGTAN with FVIIL inhibitors

HAVEN 3 PwHA 212 years without
(NCT02847637) EaULELLIJIGIS

HAVEN 4 PwHA 212 years with or . .
(OSALECPIGEWY without FVIll inhibitors  * Frimary analyses Qaw

* 99% reduction with emicizumab

* N/A (no comparator) QW vs prior BPA prophylaxis

+ 76.9% (QW)

+ 96% reduction (QW) « 56% (QW), 60% (Q2W),
* 97% reduction (Q2W)

* 68% reduction with emicizumab QW

« 0% (no prophylaxis) vs prior FVIII prophylaxis

is on bleeding rate, safety, PK

wHA, patients with hemophilia A: QW, weekly: Q2W. every 2 weeks: Q4W. every 4 weeks.

Emicizumab: Clinically Meaningful Bleed
Protection in All Dosing Options

Patients With Zero Treated Bleeds With Emicizumab Prophylaxis (95% Cl)

HAVEN 1 HAVEN 2 HAVEN 3 HAVEN 4
Adults and adolescents Pediatric patients Adults and adolescents Adults and adolescents
with inhibitors with inhibitors without inhibitors with or without inhibitors

HAD 9 HAD
ZERO [ 56 % WEER,
BLEEDS wr.rs ) BLEEDS

56% Y}, [ 60%

@172 BLEEDS e

[ 63%

(44.9;78.5)

Emicizumab Emicizumab Emicizumab Emicizumab Emicizumab

Prophylaxis 1.5 mg/kg QW Prophylaxis 1.5 mglkg QW Prophylaxis 1.5 mg/kg QW Prophylaxis 3 mglkg Q2W Prophylaxis 6 mg/kg Q4W
(n=236) (n=35) (n=41)

(n=35) (n=59)

134:2127-2138
atol. 2019;6:€295-e30

P So let’s talk about emicizumab

since we have so much data.
So the pivotal trials were the
HAVEN trials, HAVEN, 1, 2, 3,
and 4. This included patients
above and below 12 with and
without inhibitors. And the
bottom line is if we look in this
box, as far as ABR [annualized
bleeding rate] and treated
bleeds, I'm not going to read
each box, but suffice it to say, it
was shown to be very effective
at preventing bleeding and
including very effective at
preventing bleeding when
compared to the best other
therapy these patients had,

be it bypassing agents for the
inhibitor patients, or factor VIII
replacement for the HAVEN 3
trial.

Here’'s another way of looking
at it. This is the percent of
patients with zero bleeds
across the HAVEN pivotal
trials. And you can see that the
majority of the patients had
zero bleeds during the trial.
And particularly the pediatric
inhibitor patients had a very
high degree of zero bleeds.

Lowering Burden to Raise Adherence: Optimizing Prophylaxis for Hemophilia A - 12



Emicizumab: Pooled Analysis of HAVEN 1-4 Trials

A pooled analysis of long-term results from Phase lll studies of emicizumab
prophylaxis (HAVEN 1-4) in persons with hemophilia A

Annualized bleed rates (treated bleeds;
mean values with 95% confidence intervals)
8

Calculated mean annualized bleed
=
o

rate (95% confidence interval)

© - N wWwa o N

08 los fo7 [o7 o7
»
1-24 2548 49-72 73-96 97-120121-144
Treatment interval (weeks)
n 391 374 343 283 207 170

Participants (%)

Percentages of participants with zero and 1-3 treated bleeds (%)
00

m Zero treated
bleeds

™ 1-3 treated
bleeds

1-24 25-48 49-72 73-96 97-120121-144
Treatment interval (weeks)
n 391 374 343 283 207 170

+ With nearly 3 years of follow-up, low bleed rates were maintained with emicizumab prophylaxis
- After week 24, at least 97% of participants had <3 bleeds in each treatment interval
- Emicizumab remained well tolerated over long-term follow-up

Adapted from Callaghan MU, et al. Blood. 2021;137:2231-2242.

Additional Emicizumab Clinical Trials

Emicizumab prophylaxis in
HAVEN 6 patients with mild or

(NCT04158648) moderate hemophilia A

without factor VIl inhibitors

Emicizumab in infants with
HAVEN 7 severe hemophilia A without

(NCT04431726) 3 FVillinhibitors from birth to
12 months of age
STASEY Safety of emicizumab

3 prophylaxis in patients with
hemophilia A with inhibitors

(NCT03191799)

al. ISTH Annual Abstract OC 30.5.

P The additional emicizumab

trials that were not part of
the pivotal series include
HAVEN 6 and 7, as well as
the STASEY study, not going
to spend a lot of time on
these. I'll suffice it to say that
HAVEN 6 was specifically
designed for patients with mild
or moderate hemophilia A.
Those patients were excluded
from the HAVEN 1 through 4
trials | showed you. And the
bottom line is the bleed rates
were exceptionally good here
as well, similar to what was

Clinical Trial m Population Results/Comments

Treatment with emicizumab maintained low bleed rates across the study period (N = 72,
median follow-up of 55.6 weeks)

+ 66.7% experienced no bleeds that required treatment

+ 81.9% experienced no spontaneous bleeds that required treatment

+ 88.9% experienced no joint bleeds that required treatment

+ Model-based ABR remained low throughout the evaluation period at 0.9

Interim results indicated efficacy and confirmed safety of emicizumab with sustained PK
and PK data (N
+ 31(57.4%) had at least 1 bleed; total number of bleeds: 77

+ 12 (22%) had at least one treated bleed; total number of treated bleeds: 14
+ Treated spontaneous bleeds: 0

« Treated joint bleeds: 2 (14.3%)

* Mean model-based ABR: 1.9 all bleeds

Confirmed safety profile reported in previous HAVEN studies with no new safety signals

and the majority of patients having zero bleeding episodes (N = 193)

+ Thromboembolic events (TEs): 2 (1.0%)

« Thrombotic microangiopathies (TMAs): 0

* Hypersensitivity reactions: 0

« Most common AEs (210% of PwHA): arthralgia (17.1%), nasopharyngitis (15.5%),
headache (15.0%), ISR (11.4%), pyrexia (10.9%)

e SW, et al. ASH 2022 Annual Meeting & Exposition. Abstract 187; Blood. 2022;140(Supplement 1):457-459.

seen in HAVEN 1 through 4.
This allowed for the expansion
of the label, which in Europe
did not include patients with
severe hemophilia A. In the US,
we've always had the label that
included all types of hemophilia
A.

The next one is HAVEN 7. This
is a study looking at infants
with severe hemophilia A.

So these patients had to be
enrolled before they were

12 months of age. And this

is an ongoing trial. Although
interim results confirmed that

» And then looking long-term.

So this is the pooled analysis
looking at HAVEN - the
HAVEN 1 through 4 trials-over
a longer period of time. The
bars below, we have 24-week
increments of time, going out
as much as 3 to 4 years. And
you can see that the bleed
rates, the longer you stay on
emicizumab, the bleed rates
continue to go down. And
the percent of patients does
continue to go up, seems to
plateau around at 3%. That’s
a high percentage of patients
with zero bleeds.

emicizumab was safe in this
age group and also as effective
as all the other trials and having
very, very low bleed rates in
this young infant group.

And then the STASEY trial,

a long-term safety trial,
basically demonstrated the
safety of emicizumab in

a long-term window and
basically show that beyond the
thromboembolic events that
were seen initially in HAVEN 1,
but no other significant major
safety issues were identified.
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Rebalancing Agents

Procoagulants Hemostatic System Coagulation Inhibitors

Courtesy of Guy Young, MD.
AT, antithrombin; F, factor; PC, protein C; PS, protein S; TFPI, tissue factor pathway inhibitor.

P Let’s talk about rebalancing
agents. So what do | mean by
rebalancing?

P Well, the hemostatic system
typically is in a balance. A
balance of procoagulant
proteins like the factors and
coagulation inhibitors, as you
see listed here, anti-thrombin,
tissue factor pathway inhibitor,
protein C and S.

Lowering Burden to Raise Adherence: Optimizing Prophylaxis for Hemophilia A - 14



P If we're missing a procoagulant
protein, we have a bleeding
disorder, and you see pictures
there of patients with bleeding.

Bleeding Disorder

C, protein C; PS, protein S; TFP, tissue factor pathway inhibitor.

P If we have an imbalance where
we lose anti-thrombin, or
protein C or protein S, we end

Thrombotic Disorder . IS
up with a thrombotic disorder.

AT, antithrombin C, protein C; PS, protein S; TFP, tissue factor pathway inhibitor.

Lowering Burden to Raise Adherence: Optimizing Prophylaxis for Hemophilia A - 15



Balance Restored — No Bleeding/No Clotting

Procoagulants

Courtesy of Guy Young, MD.

Hemostatic System

AT, antithrombin; F, factor; PC, protein C; PS, protein S; TFPI, tissue factor pathway inhibitor.

Coagulation Inhibitors

Rebalancing Agents

PROS
+ Same medication for hemophilia
A and B with/without inhibitors

» Several mechanisms of action

- Can be used in different types of
patients

CONS

* Novel mechanisms of action

- Treaters/patients have to learn
about another part of the
coagulation cascade

* Therapeutic drug monitoring
with dose adjustments will be
required (at least for some)

- Safety concerns (thrombosis)
+ Lack of antidote for some

- Efficacious

+ Safe (mostly)
+ Subcutaneously administered

 Potential to be used in other
bleeding disorders

» So why should we even be VIl deficiency. They have

thinking about these drugs?
Well, here’s a list of the pros
and cons. First of all, the pro
is that because these are not
factor replacements, they are
factor substitutes, this same
medication can be effective

in all types of hemophilia -
hemophilia A or B, and with
or without inhibitors. So all
hemophilia patients could get
these drugs and it could be
effective for them as opposed
to factor which would be
specific for hemophilia A, as
well as the factor VIII mimetics,
which are specific to factor

several mechanisms of action.
And so for different types of
patients, one mechanism of
action may make more sense
than others. They’ve been
shown to be efficacious, mostly
safe, they're all administered
subcutaneously. And they do
have the potential to treat
other bleeding disorders, which
is not the subject of today’s
talk, but we may see trials
using these drugs and bleeding
disorders beyond hemophilia.

The downside is that, it's a
novel mechanism of action.

P So what rebalancing means is

if we’re missing factor VIl or
factor IX and at the same time
we pharmacologically induce
a deficiency in anti-thrombin,
or it could be TFPI [tissue
factor pathway inhibitor],

or protein C or protein S,

that in theory, could allow

us to restore the hemostatic
balance. So it's a way to treat
hemophilia without replacing
or substituting for factor VIII
or factor IX. And that’s the
idea behind these. And that’s
why we call them rebalancing
agents because their goal

is essentially rebalance

the amount, if you will, of
procoagulants and coagulation
inhibitors.

So people have to learn and
understand the other part

of the coagulation cascade.
And maybe not everybody
learned the details of tissue
factor pathway inhibitor when
they went to medical school,
as it’s a relatively newer
identified protein. Therapeutic
drug monitoring with dose
adjustments will be required,
at least for some of these
rebalancing agents. And there
have been safety concerns,
particularly with thrombosis.
And there’s a lack of an
antidote for most of these.
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P So the question really becomes
can we get the balance right?

Can We Get The Balance Right?

Bleed Control Hemostatic System No Thrombosis

Courtesy of Guy Young, MD.

P Because if we don’'t have the
balance right, and it’s tilted in
Poor Bleed Control — No Thrombosis this direction, we may not have

thrombosis, but we could have

poor bleed control.

Courtesy of Guy Young, MD.
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Good Bleed Control

Courtesy of Guy Young, MD.

— Thrombotic Events

Anti-AT siRNA Fitusiran

P Soin this table are the
rebalancing agents that
I've mentioned in that
previous figure. We have
an anti anti-thrombin small
interfering RNA called
fitusiran. Anti-tissue factor
pathway inhibitor monoclonal
antibodies concizumab and
marstacimab. And the anti-
activated protein C serpin,
called SerpinPC. You can see
they’re all subcutaneous. The
dosing regimens vary quite
a bit though. Concizumab
is subcutaneous daily, so

Rebalancing Agents

Development
“n peshefegimen

SC monthly or every
other month

Concizumab SC daily 3 approach targeting range of
Anti-TFPI monoclonal concizumab levels
antibodies .
Marstacimab SC weekly 3 No reported thrombotic events so

Anti-APC serpin Serpin PC SCql, 2 or 4 weeks 3

AT, antithrombin; APC, activated protein C; q, every; SC, subcutaneous; serpin, serine protease inhibitor;
siRNA, small interfering ribonucleic acid; TFPI, tissue factor pathway inhibitor.

Thrombotic events led to a new
dosing regimen targeting AT levels
between 15-35%

Thrombotic events led to a new

far

Designed to improve hemostasis
without risk for thrombosis

every day; whereas, fitusiran

is subcutaneous every other
month, or for some patients
every month; and marstacimab
is weekly; and SerpinPC is more
similar to emicizumab with a
variety of dosing regimens.
There have been thrombotic
complications noted with
fitusiran and with concizumab.
Those have led to new dosing
regimens that then require
targeting of the anti-thrombin
level or the concizumab

level. And that's where the
therapeutic drug monitoring

» But if we push things too far
the other way, we may get
excellent bleed control, but end
up with too many thrombotic
events. So the idea is trying to
get the balance perfectly right.

comes in. There have not been
thrombotic events reported
with marstacimab so far,

as far as | know. SerpinPC

was specifically designed

to improve hemostasis
without increasing the risk for
thrombosis. Now so far, there’s
only phase 1 data in a relatively
small number of patients. So |
think we really need the clinical
trials to see if, you know, that
specific design really does bear
out in the clinical trials.
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P

ATLAS-INH

ALN-AT3SC-003 (n = 54)
Patients with Hem A or B aged 212 years
With inhibitors
Fitusiran 80mg QM
Bleed managed by BPA on-demand

QEY Of

®

.‘ Plenary presentation’
® =

RICA,
e N

Seoort e
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A YANLS
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P So fitusiran was studied in
three large phase 3 trials, called
the ATLAS series, ATLAS-

INH for inhibitor patients,
ATLAS-A/B, which was for
non-inhibitor patients with
hemophilia A or B, and ATLAS-
PPX, which was for patients
with hemophilia A or B with

or without inhibitors, but who
came into the trial already

on prophylaxis. Whereas

BPA, bypassing agent; Hem A or B, hemophilia A or B; QM, once monthly.
1. Young G, et al. Lancet. 2023;401(10386):1427-1437.

2. Srivastava A, et al. Lancet Haematol. 2023;10(5):e322.

3. Kenet G, et al. Res prac throm haemost. 2022;6(S1):LB01.1.

Fitusiran Clinical Trials
Three Phase 3 Studies in Adults and Adolescents 212 years

A

ATLAS-A/B

ALN-AT3SC-004 (n = 120)
Patients with Hem A or B aged 212 years
Without inhibitors
Fitusiran 80mg QM
Bleed managed by factor on-demand

LY

;‘..'5 Late breaker?
5GP
A &

ATLAS-INH and A/B included
on-demand patients and had
a randomization where the
on-demand patients stayed
on demand for a period of
time. On the bottom you can
see that there’s been quite a
lot of fanfare with these. The
ATLAS-INH trial was presented
as an ASH [American Society
of Hematology] plenary
presentation. So keep in

ALN-AT3SC-009 (n = 80)

A

ATLAS-PPX

Patients with Hem A or B aged 212 years
With or without inhibitors

Fitusiran 80mg QM

Compared with factor / BPA prophylaxis

i Late breaker?

mind that’s only 1 out of

1,000 abstracts at ASH gets a
plenary. The ATLAS-A/B was
presented as a late breaker at
ASH, also a highly sought after
spot. And the late breaker at
ISTH [International Society on
Thrombosis and Haemostasis]
for ATLAS-PPX. So really quite
a lot of prestige has gone into
these abstracts.
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ATLAS-INH!' ATLAS-A/B2 ATLAS-PPX3
Fitusiran vs on-demand bypassing agents: Fitusiran vs on demand factor: Fitusiran vs prior factor/BPA
hem A or B with inhibitors hem A or B without inhibitors prophylaxis with or without inhibitors
25 - 25 - Estimated ABR reduction: 89.9%
95% Cl; 84.1; 93.6) (P < 0.0001
Estimated ABR reduction: 89.2% (85% A ) % 1 Estimated ABR reduction: 61.1%
(95%Cl; 79.3; 94.4) (P < 0.0001) (95% ClI; 32; 77.6) (P = 0.0008)
20 4 20 4
21.8 20 4
(8.4; 41.0)
x o o
g "7 16.8 g "7 9 151
x (6.7; 23.5) x x
53] 9] o
< < <
g 5 g
5 MO g 101 5 10 4
@ @ @
= = =
4.4
5 5 4 5 4 (2.2;10.9)
0.0 0.0
. . 0.0
(0.0;1,7) (0.0;3.4) (0.0; 2.3)
0+ 1 0 3 0 4
BPA Fitusiran 80mg Factor Fitusiran 80mg Factor/BPA prophylaxis Fitusiran 80 mg
on-demand (N = 19) prophylaxis (N = 38) on-demand (N = 40) prophylaxis (N = 79) (N =65) prophylaxis (N = 65)
A,.%’_LQ Information presented here is intended as a summary of these studies only — direct comparisons cannot be made between the studies.
YA LS 1. Young G, et al. Lancet. 2023;401(10386):1427-1437. 2. Srivastava A, et al. Lancet Haematol. 2023;10(5):e322. 3. Kenet G, et al. Res prac throm haemost. 2022;6(S1):LB01.1.
Medical Education ABR, annualized bleeding rate; BPA, bypassing agent; Cl, confidence interval; Hem A or B, hemophilia A or B; IQR, interquartile range.

P So let’s take a look on the demand for ATLAS-INH, factor initially started, the doses are a
lumping all of these together replacement on demand for bit different now, but you see
here. What you’re going to ATLAS-A/B, and ATLAS-PPX, that the medians are O for all of
see is the ABR, the median those patients, remember, them. So a dramatic reduction
ABR, and you’re going to have came in on prophylaxis. So in bleeding across all three
on the left side, the previous it’s factor or bypassing agent trials, including those who
treatment. So in this case, prophylaxis. And if you look at came in already on some form
we have bypassing agent on the median ABR for fitusiran of prophylaxis.

with this higher dose that was
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Concizumab Clinical Trials

» Safety ‘  Efficacy
+ PKand PD * Safety

Phase 1

v
Explorer™112 Phase 2 Phase 3

Healthy (N = 28), PWHA (N = 21), Explorer=4s Explorer™7®

PWHA/B+inh (N = 26) PwHA/B+inh (N = 136)
PWHB (N = 3)
18-65 years of age 18 years of age 218 years of age

Phase 1 \ Phase 2 Y Phase 3
Explorer™223 Explorer™57 Explorer™81?
Healthy (N = 4) PwHA-inh (N = 36) PwHA/B—inh (N = 158)

18-64 years of age >18 years of age >12 years of age

Phase 1b Phase 3 \ Phase 3
Explorer™3+5 Explorer™6?8 Explorer™1011
PwHA-inh (N = 24) PwWHA/B=inh (N = 231) PwHA/B=inh (N = 90)

18-64 years of age 212 years of age <12 years of age

QTrialwmp\ele (%, Trial ongoing oTriauermmamd

Concizumab Phase 3 Efficacy Data
Explorer7 (main period)

ABR at primary analysis cut off* in people with hemophilia A or B with inhibitors

11.8
(7.0; 19.9)
12 12
9.8

0 (6.5; 20.2) )
z 5
g 2
; 8 E 8
&
< ©
§ 6 E
3 §
=4 2. 1.7

(1.0;2.9)
2 0.0 2
(0.0;3.3)
0 0
No prophylaxis ~ Concizumab prophylaxis” No prophylaxis Concizumab prophyalxis
(arm 1;n = 19) (arms 2-4;n = 114) (arm 1;n'=19) (arm 2; n = 33)
0 Mean ABR was 1.7 and median ABR was 0, and 64% of participants who
received concizumab (arm 2; n = 33) had zero treated bleeds at 24 weeks

P Let's take a look at
concizumab. This is the
clinical trial groups that you
see here. Basically, phase 1,

2, and 3, looking at patients
with hemophilia A and B with
and without inhibitors. | won’t
get into all the details of the
different trials. But we have
some early data.

P So here you can see the
Explorer 7 trial. This is for
patients with inhibitors. And
when patients were on no
prophylaxis, you see a bleeding
rate of about 10; whereas on
concizumab, the median ABR
was 0. So similar to what we
saw with the ATLAS-INH trial
for fitusiran. And then on the
right side, you're looking at
the mean ABR. So the mean
was 12, whereas the mean
ABR on concizumalb was 1.7.
So again, significant reduction
in bleeding compared to on-
demand but also overall really
low bleed rates comparable
to what we're seeing with
fitusiran.
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Marstacimab Phase 2 Efficacy Data

Total 300 mg Total 300 mg Loading +
(N=10) 150 mg (N = 10)

Pre-treatment* ABR, mean (SD) 20.2 (5.7) 17.4 (9.0)
Median (range) 19.0 (12.0-30.0) 15.0 (12.0-42.0)

On study ABR, mean (SD) 15 (2.4) 2.7 (45)
Median (range) 0 (0-6.0) 1.0 (0-14.4)

+ Across all dose cohorts, mean and median on-study ABRs ranged from 0 to 3.6 and 0 to 2.5
O respectively, demonstrating comparable efficacy to that observed in the 1b/2 study

« Nine out of 18 participants (50%) who completed the study had no bleeding events

Phase 3 BASIS trial of adolescent and adult participants between ages 12 to <75 years with severe
hemophilia A demonstrated statistically significant and clinically relevant reduction in ABR compared
to prophylaxis and on-demand intravenous regimens

Novel Agents by Administrations Per Year

Administrations e
Per Year
Factor replacement 52-183 (IV) Only IV. Other ggmgfgitol?cv zighdosvsé II?ave been tried

Emicizumab/Mim8 13-52 (SC) Very long washout (months) with no antidote

6-12 (SC) Very long washout (n}gr\atc:i)lat\)g:?ntldote (AT infusion)
365 (SC) Daily injection, bu:\lid;/:géi?s of rapid washout

Serpin PC 13-52 (SC) Dosing still being worked out

AT, antithrombin; IV, intravenous; PC, protein C; SC, subcutaneous.

P With marstacimab we only

have phase 1/2 data, so I'll
caution you here that we’re still
waiting for the phase 3 data.
But, at least in sort of the early
phase of this trial, you see two
different dosing regimens, one,
the loading dose, one without.
But the bottom line is the
bleed rates also are very low.
As you can see, that median
and median ABR is the mean
and medians are comparable
to what you saw with
concizumab and with fitusiran.
But again, this is phase 2 data
in a relatively small group

of patients. Whereas what |
showed you with fitusiran and
concizumab was phase 3 in
much larger sample size.

So another way to think about
these novel agents that | just
went over is thinking about
them by administrations per
year. So factor replacement
could be 52 to 283 I.V. infusions
per year depending on the type
of factor. Emicizumab or Mim8
are 13 to 52 subcutaneous
injections a year. See, fitusiran
has the lowest treatment
burden. Concizumab is daily,

so it’s a lot of subcutaneous
injections. But the advantage
there is there is also a rapid
washout. So for patients that
might be at risk for thrombosis
or need to have surgeries, there
could be some benefit in some
patients to have this rapid
washout.
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» Now, moving on, | do want
to talk about even newer
factor replacement therapy
that we haven’t gotten to yet,
which is efanesoctocog alfa.
This was recently licensed
in the United States for all

Novel Replacement Therapy patients With'hemophilia A, for

both prevention of bleeding,
treatment of bleeding, and
surgical prophylaxis.

P So this is a recombinant
coagulation factor VIII FC
Efanesoctocog a|fa [fragment crystallizable]-von
Willebrand factor [VWF]-XTEN
fusion protein. So I'll explain

+ Recombinant coagulation factor * Designed to decouple recombinant what that is in a moment. And

VIIl Fc-VWF-XTEN fusion protein factor VIII from endogenous VWF

. New class of factor VIl and thus overcome the VWF- it’s really a new class of fa;tor
replacement therapy for imposed half-life ceiling on factor VIl replacement because it
hemophilia VIl replacement goes well beyond the half-life

- Provides high sustained factor VIII that the current extended half-
activity by overcoming the VWF- .
imposed half-life ceiling life products allow.

Fc, fragment crystallizable; VWF, von Willebrand factor.
von Drygalski A, et al. N Engl J Med. 2023;388:310-318.
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Efanesoctocog alfa

Molecular design of efanesoctocog
alfa molecule

VWF D'D3 domain
to decouple FVII from VWF

Factor VIl activity levels in the normal to near-
normal (>40%) range for most of the week in the
Phase 1 PK study

00 - Efanesoctocog alfa (n = 13)

-# EHL therapy (n = 13)

~4 days near normal -@- SHL therapy (n = 13)

40

+ Composed of a single recombinant factor VIII protein
and 3 additional components that contribute to
increased half-life:

- An Fc domain that facilitates recycling through the
neonatal Fc receptor pathway

Covalent linkage to a VWF D'D3 factor VIl binding
domain to decouple recombinant factor VIII from

Efanesoctocog alfa had a 3- to
4-fold longer half-life relative
to SHL and EHL therapies

|
Mean (SD) plasma FVIII activity (IU/dL)

endogenous VW 0 1 2 3 4 5 6 7

Days after infusion

- Two XTEN polypeptides to shield efanesoctocog alfa
from proteolytic degradation and clearance

AN IC
/ NINTO

Medical Education

» And in fact, here’s the
mechanism of action you

see on the left. So the design
includes the factor VIII part
which is in purple, as well as
the FC fusion protein, so that’s
already a factor VIII molecule
that’s on the market. But what
was done here is that it was
recognized that the main
impediment to extending the
half-life of factor VIII beyond
what we have already with
EHLs [extended half-life] is that
they bind to von Willebrand
factor. And factor VIII, once
it’'s bound to von Willebrand
factor, will leave the circulation
along with von Willebrand
factor with the half-life of von
Willebrand factor. And so the
half-life of von Willebrand

Adapted from von Drygalski A, et al. N Engl J Med. 2023;388:310-318. ALTUVIIIO. Prescribing information. Sanofi; 2023.
a1, a2, a3, acidic region 1, 2, 3; EHL, extended half-life; Fc, fragment crystallizable; FcRn, neonatal Fc receptor; F, factor; PK, pharmacokinetic;
SD, standard deviation; SHL, standard half-life; VWF, von Willebrand factor.

factor is about 1.5 times the
half-life of factor VIIl. And

so that’s why the EHLs only
prolong the half-life about 1.5-
fold or to about 18 hours. So
that’s why in brown here you
see the D’'D3 domain, which is
there to decouple factor VIl
from VWF, in other words,
prevent this molecule from
binding to von Willebrand
factor. And this way, the
half-life potentially could be
prolonged even longer than
the half-life of von Willebrand
factor. And finally, in green is
the XTEN moiety that is added
to two parts, and XTEN is
basically a large polypeptide,
which functions sort of like PEG
[polyethylene glycol], you're
probably familiar with PEG, to

make the protein larger, and to
help prevent clearance. So the
combination of the FC fusion,
the D’'D3 decoupling from
VWEF, and the XTEN, has led to
this product having a very long
half-life.

So if you look on the

right, you can see the PK
[pharmacokinetic] curve. And
so in particular, if you look at
day 4 you still have a factor
VIl level with efanesoctocog
alfa of around 40% versus
down around 2 or 3% for the
extended half-life factor VIII.
And it’s not even measured for
the standard half-life of factor
VIII. So the half-life was 3- to
4-fold longer getting it out to
about 45 to 50 hours.
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P The dosing is 50 units per kilo
Novel Replacement Therapy once a week. And it's the same

dose to treat bleeding episodes

| e e o FDAapproved in al 26
Phase now FDA-approved in all ages

Recombinant Efanesoctocog FDA-approved Indication: for use in adults and of patients W|th hemophma A, it
coagulation alfa children with hemophilia A , . .
Factor VIII Fc- For routine (congenital factor VIII deficiency) for: doesn’t SpeCIfy m||d, mOderate,
von Willebrand prophylaxis: *  Routine prophylaxis to reduce the .
Factor-XTEN 50 IU/kg once weekly frequency of bleeding episodes or severe e |ther- SO _\/O U can
fusion protein . On-demfand tr:eatment & control use |t fo ra ny he mo p h | | ia A
For on-demand of bleeding episodes . X .
treatment and «  Perioperative management of patlent |nC|Ud ng those WhO
| of bleedi bleedi .
Bty e cecne are on-demand if you want to
ofi5010/ke use this for their on-demand

control of bleeding.

I110. Prescribing information. Sanofi; 2023.
ment crystallizable; FDA, Food and Drug Administration; IV, intravenous; MOA, mechanism of action.

» So the trials included the
Efanesoctocog alfa Clinical Trials JTENDZ L STEND Kids, and
9 the XTEND-ed trial, which
[ Clnicaltial | praso | Popuaton | asR | Commems | is the long-term extension. |
+ Mean ABR decreased from 2.96 to 0.69, a finding that showed ’ i
Sakt) efﬁc_acy_, aqd 3 superiority over pre-study factor VIII prophylaxis won t rea d a | l t h e d eta l | S h e re’
pharmacokinetics in previously o )
treated ';:a(ientrs‘_lyiyears ofage with  group A: - Significant reduction of 77% XTEND-1 was 12 and older
severe hemophilia . + In the overall population: .
5 © Mean: 0.7 -
+ Group A(N = 133): patients . Median: 0.0 - Nearly all bleeding episodes (97%) resolved with 1 injection XT E N D K I d S was |eSS th an ]2
XTEND-1 3 received once-weekly prophylaxis el 2l (O i .
(NCT04161495) with efanesoctocog alfa (50 IU/kg - Patients with 0 - Acceptable side-effect profile But these pa tients who are

of body weight) for 52 weeks bleeding - Development of inhibitors to factor VIII not detected B
- Group B (N = 26): patients plsodes: 86 . p is with alfa improved physical health (P < less than 12 are not previously

received on-demand treatment for (65%) 0.001), pain intensity (P = 0.03), and joint health (P = 0.01) . )

25 weeks,_ Bl Ly EIEBEEY + ~4 days with mean factor VIlI levels above 40% (normal to near- u n t rea ted pa t I e n tS, t h ey re

prophylaxis for 26 weeks el D) . .
Safety, efficacy, and . :;imaryke)ndpoml: occurrence of inhibitor development (baseline to h ea Vi | y p I’eV l O u S | y t rea ted

e pharmacokinetics of once-weekly . Mean: 0.89 weeks i ’
(,:(g&[;s';;d;) 3 prophylaxis in previously trealid VT 00 - No FVIll inhibitors detected in 74 children, with more than 50 Pa tients. So we don’'t ex P ectto
pediatric patients <12 years of age ° - o H H P H *
with severe hemophilia A §:g?ruefn(ree>;;:;r:‘r:cmg at least 50 exposure days, nearly a full see In h | b | tO rs in th IS g rou p Of
3 Long-term extension study in previously treated patients with severe Hemophilia A p a t | e n ts
Most common side effects (>10%): headache and arthralgia
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P In the XTEND-I1 trial, if you
look at the results, so these

XTEND-1 Trial patients came into the trial, or
this group here in this figure
Mean Annualized Bleeding Rate is on pre-study prophylaxis,
T i e m Prestudy  Efanesoctocog alfa so they are on factor VI
e Prophylaxis Prophylaxis X .
(65% Cr 200-4.37) o A o s prophylaxis. And you see their

: ABR was about 3. Whereas

H . 56 (65%) with efanesoctocog alfa, it was
2 episodes .
i 0.7. So going from one type
5’ 7 of factor VIII prophylaxis to
£ 106 0
T e 2se o efanesoctocog alfa resulted
2, 8 : oz in a substantial reduction
it : : ,
, . 8 <0001 in bleeding. And that’s not
Efanesoctocog alfa Prestudy prophylaxis Surpr|5|ng’ g|Ven the hlgh

factor VIl levels that you have
throughout the week.

Adapted from von Drygalski A, et al. N Engl J Med. 2023;388:310-318.
ABR, annualized bleeding rate

P In the XTEND-Kids trial, again
just recently published the

XTEND-Kids Trial ISTH Congress, so we don’t

have a lot of data to show you.

i Suffice it to say that bleeding
_ = No development of inhibitors to FVIII or

T O an 0.0% anti-drug antibodies was detected rates were very low with a

fﬂlowing treatment with efanesoctocog median ABR of O, and the

0.0 . U mean of 0.89. So similar to

anesoctocog alfa prophylaxis .

0.89 provided highgsustaiFr)lecFl)F)\l/III activity the adolescent/adult trial on

64% throughout the weekly dosing interval XTEND-1. Also, there were no
ioi 9 and in the normal to near-normal range . . . .

82% (>40 1U/dL for ~3 days) 2 safety events in either trials in

s 5 terms of development of anti-

Once-weekly prophylaxis provided

effective bleed protection and treatment drug antibodies or inhibitors.
So it looks like it’s really quite a
safe option.

Malec L, et al; XTEND-Kids Trial Group. ISTH 2023 Congress. Abstract LB01.1
ABR, annualized bleeding rate; FVIII, factor VIII.
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P So with all these options you
know, what are we going
to do? What do we need to
know? And really, how do we

What Clinicians Need to Know choose? So | want to talk a

little about shared decision-

About Shared Decision-Making making.
in Hemophilia A

So, how do we choose?

P So here’s an acronym for
L . shared decision-making - seek
SHARE DeC|S|on-Mak|ng Model your patient’s participation,

right? So you want your
ﬁ Seek your patient’s participation.

patients to participate in the
@ Help your patient explore & compare treatment options

J decision-making, help them
explore the different options,
5 ] you’re going to have to
J talk to them about all these

different options. Explain to
them what these are, explain
the pros and cons of each of
these new drugs as they come
out, and then determine and
allow them to compare those
options. Assess your patient’s
values and preferences. Some
patients may value more, the
least intrusive on their life, they
might want the least treatment
burden, others might want the
highest possible efficacy. So
that’s something you have to
discuss with your patients. And
then you can reach a decision
and then go forward with that
decision. And then importantly,
evaluate that decision. And
don’t be afraid to make
changes if the results are not as
you like.

@ Assess your patient’s values and preferences.

ﬁ Reach a decision with your patient.
@ Evaluate your patient’s decision.

AHRQ. The SHARE Approach. https://www.ahrq.gov/health-literacy/professional-training/shared-decision/index.html
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Treatment Considerations

Age Hemophilia type Severity Inhibitor status

<18 years >18 years Hem A Hem B Severe Moderate Mild Positive Negative

Patient Categories
Adherence Risk averse

Good Poor Good Bad No Med Yes

Venous access Lifestyle (work or play)

Higher risk job/active Sedentary

Patient Categories

Age Cardiovascular risk factors Individual patient values

ANIC
A YANLS

Medical Education

Courtesy of Guy Young, MD.

P So other ways to think about
different types of patients, of
course, there’s the standard
adult and pediatric, heme

A, heme B, the different
severities and inhibitor positive
or negative. But beyond

that, we have other ways of
breaking down our patients.
We have those who have good
VEeNnous access or Ppoor venous

No High efficacy v. Low treatment burden

access. So those with poor
venous access, obviously, a
subcutaneous drug would be
better. Good or bad adherence.
Some are not risk averse to try
new things. Others are very risk
averse. What about lifestyle?
Does somebody have a higher-
risk job? Or are they very
active or somebody sedentary?
And what about age? Are they

older? Are they younger? Are
they older than 58? So as we
get to the older group, we may
have more risk for thrombosis
and also cardiovascular risk
factors and individual patient
values. Do they want high
efficacy or low treatment
burden?
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Used SDM tools to
choose the best
option

AN IC
/ NINTO

Medical Education

Courtesy of Guy Young, MD.

P So | have these algorithms.
I'll walk you through some of
these now. So let’s say you
have a hemophilia A patient
who'’s older than 18 and he
does not have a history of an
inhibitor. And he does not have
good venous access or good
adherence, but not risk averse,
that could be a candidate for
gene therapy. Somebody who
doesn’t have good venous
access, willing to try something
new, they’re not risk averse,
gene therapy might be the best
option for them. Now, if they’re

Hemophilia A—No Current Inhibitor

History of inhibitor

Good venous
access and/or
adherence

SHL, EHL, Efa
Emicizumab or Mim8
Rebalancing agent
Gene Therapy

Efa, efanesoctocog alfa; EHL, extended half-life; SDM, shared decision-making; SHL, standard half-life.

risk averse, then you’ll have

to try something a little bit
different. Maybe not something
as novel as gene therapy. And
in that case, the subcutaneous
drugs, the mimetics or the
rebalancing agents might make
sense, because remember, this
patient does not have good
venous access. If they have
good venous access, well, more
or less anything is on the table.
Any of the factor products,
including the new one
efanesoctocog alfa, shortened
here for EFA. And of course,

Risk averse

?

Emicizumab or Mim8
Rebalancing agent

*

Gene therapy

they could be interested in
gene therapy too, assuming
they’re not risk averse.

So this is where you’d have to
really use the shared decision-
making tools | just showed
you to come to a decision
because you’ve really got, the
way | look at it is, you know,
three different factor options,
a mimetic, so that’s four, a
rebalancing agent, that’s five,
and gene therapy. So really like
six different options.
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Hemophilia A—No Current Inhibitor

>18 years

History of an inhibitor

Good venous access
< —>
and/or adherence
v
SHL, EHL, Efa
Emicizumab or Mim8

Emicizumab or Mim8
Rebalancing agent

Used SDM tools to choose
the best option

Rebalancing agent
Cene horapy

Courtesy of Guy Young, MD.
Efa, efanesoctocog alfa; EHL, extended half-life; SDM, shared decision-making; SHL, standard half-life.

Hemophilia A—No Current Inhibitor

<18 years

History of an inhibitor

Good venous access
and/or adherence

!

SHL, EHL, Efa
Emicizumab or Mim8
Rebalancing agent

Used SDM tools to choose
the best option

, shared decision-making; SHL, standard half-life.

Courtesy of Guy Young, MD.
Efa, efanesoctocog alfa; EHL, extended half-life; S

P Now, if there’s a history of an
inhibitor, and they have good
Venous access, again, you can
use all those tools, there are
all those options there using
shared decision-making. But
if they have a history of an
inhibitor, | crossed off gene
therapy because they won’t
be eligible for that. No good
venous access, then you're
down to the subcutaneous
drugs, because again, history of
inhibitor, they cannot get gene
therapy, at least at this time. So
it'd be one of the rebalancing
agents, or one of the mimetics.
Again, thinking about shared
decision-making to get to the
best option.

P What about children? Well,
again, no history of inhibitor,
good venous access, well,
anything’s on the table for
them, except gene therapy,
because gene therapy is only
for those older than 18. So the
different factor products, the
mimetics, rebalancing agents,
and again, shared decision-
making, with the parents to
make the best choice.
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Hemophilia A—No Current Inhibitor

<18 years

History of an inhibitor

Good venous access
and/or adherence

»

SHL, EHL, Efa

?‘
Emicizumab or Mim8

IR Bl R Emicizumab or Mim8?*

Rebalancing agent?*

*Risk for recurrent inhibitor

Courtesy of Guy Young, MD.
Efa, efanesoctocog alfa; EHL, extended half-life; SHL, standard half-life.

Hemophilia A—Active Inhibitor

ge

Emicizumab or Mim8
Rebalancing agent

Emicizumab or Mim8
Rebalancing agent

Hemophilia B—Active Inhibitor

ge

Rebalancing agent

Rebalancing agent

Courtesy of Guy Young, MD.

P They have a history of an
inhibitor, and they have good
venous access, well, you know,
they may or may not be able
to get a standard half-life, or
extended half-life product,
as long as they’re inhibitor is
tolerized. If you're going to
use a rebalancing agent or
mimetic, then there’s the risk
of recurrent inhibitor, if you're
not going to use factor VIII
continuously. If they don’'t have
good venous access, well, then
it doesn’t really matter, you're
going to be stuck with the
subcutaneous agent. And you
know, what is the risk for the
inhibitor recurring is something
we do not know.

P If somebody has an active

inhibitor, we have to take
gene therapy off the board.
And we have to take all

the factor products off the
board. So what we're left
with is the subcutaneous
drugs, the mimetics, or the
rebalancing agents. And that’s
what you use for either age.
Now, for hemophilia B with
an active inhibitor, you can’t
use emicizumab or Mim8, of
course, because those are for
hemophilia A, so then you're
left with the rebalancing
agents.
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Questions to Ask Patients

What is their definition of well
controlled (in terms of bleeding)?

- Does it agree with your definition?
- If not, discuss what well-controlled should

mean for them

important to them?

What are their goals and preferences?
- Lifestyle issues discussed earlier

What aspects of treatment are most

+ Using SDM to help improve the level of
health equity in persons with HA that is
similar to their unaffected peers

- Is bleed prevention the ONLY thing that

matters?

- Is ease of administration the ONLY thing that

matters?

- What combination of improving their disease
bhurd%n and treatment burden is ideal for
them?

AN IC
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P So what are the guestions

to ask your patients when
you’re thinking about the
shared decision-making?

So what is their definition

of well-controlled? How do
they feel about their current
bleed control? Does it agree
with your definition? And if
not, you should discuss what
really well-controlled bleeding
should mean. And keep in
mind the first slides | showed
you that even with really good
prophylaxis, joint disease

can happen. So if you don’t
have really good prophylaxis,
then for sure you're in line to
develop joint disease over
time. What are their goals and

HA, hemophilia A; SDM, shared decision making.

preferences? | mentioned the
lifestyles issues that | pointed
out earlier. What aspects of
treatment are most important
to them? Is bleed prevention
the only thing that matters?
They want the top-line best
bleed prevention? Or is ease
of administration the only
thing that matters? They need
something that is easy, simple,
less frequent and perhaps
subcutaneous. Or is it some
sort of combination of, ‘| do
want really good improvement
of my disease burden, but

my treatment burden is also
important.” So those are things
to think about. And you can
co-create treatment plans

+ Co-create treatment plans to improve
adherence and reduce bleeding episodes

that can improve adherence
and reduce bleeding episodes.
And as you see, we're going to
have more and more options
to choose from, that can sort
of match a patient who's really
interested in full-on bleed
prevention, doesn’t care about
the mode, mechanism of
delivery of the drug, one who’s
really looking for the easiest
thing to administer, because
they really have a hard time
administering medication, or
some combination. And again,
the shared decision-making
approach is critical to follow
that, and if you’re not familiar
with that, you really should
familiarize yourself with some
of that literature.
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Steps to Improve Outcomes

Make a treatment plan
patients/caregivers agree with

This will improve their buy-in and
improve their adherence

Explain health equity to your
patients

That your goal is for them to live a
normal life like their non-hemophilia

Don't dictate to them what you think

they should do
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/ NINTO
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P So what are the steps to
improve the outcomes? Well
make a treatment plan with
the patients or their caregivers
and make sure they agree with
the treatment plan, right? If
there’s no buy-in, if you tell
them well, you have to do this,
or you should do this and they
don’t buy in, well, they’re likely
not going to adhere. So if they
buy in, that will likely improve
their adherence. So again, don’t
dictate what you think they
should do, make the decision
together. And then explain
health equity to your patients,
that your view on health equity
is you want to have them

live a normal life, like their
non-hemophilia counterparts
or relatives. There are some
families where there’s one boy
with hemophilia, another one
without. Well, let’s make their

relatives

Convince them that is achievable

Your optimism will be reflected in
theirs and including them in the
decision making will result in the best
outcomes and best quality

of life

lives the same. Let’s not make
the boy with hemophilia, say,
“Well, you no, you can’t do this
activity”, or, “No, you have to
infuse something IV 3 times a
week.” And that’s difficult. Try
to make you know, their life as
much like a non-hemophilia life
as possible. And convince them
that it is mostly achievable.

| mean, yeah, they can’t just
not do any treatment. But,

you know, if fitusiran, when

it gets licensed, for example,

if it's every other month
subcutaneous, and they want
the least intrusion on their life
that could be an option. Or if
they want gene therapy, and
they’re eligible, that could be
an option. So keep in mind that
you should be optimistic. I'm
exceptionally optimistic with
my patients. Because we're

at a point in our journey of

hemophilia where we already
have emicizumalb. We now
have efanesoctocog alfa. We
have gene therapy for heme

A and heme B. | mean, we're
getting to a point where we're
going to have lots and lots

of great options. And there’s
always going to be a good
option for one of the patients.
So be optimistic and tell them,
“Yes, you can live a normal life.
Yes, you may have a couple of
things you might have to do.
But if you do those relatively
minor intrusive things, you can
have a normal life, you can go
climb Mount Everest as we
saw one of our hemophilia
patients do. So yes, you can do
anything you want.”
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» Thank you so much for
participating in this activity. |
hope you learned something,
not just about the new
medications that we have
and the new medications that
are coming, But also more

Thank Youl importantly about shared
’ decision-making. This is going
Thank you for participating in this activity to become really critical,

as we have more and more
drugs available, we have

to incorporate the patient

and the caregiver in our
decision-making and in our
strategies for improving their
hemophilia care. So please

do focus on that. Please think
about bringing your sense of
optimism about the future of
hemophilia, even the current
status of hemophilia to your
patients. And you're definitely
going to have great outcomes
for your patients if you do that.
So thanks again, and take care.
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