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What is HEMGENIX gene
therapy? How does it work?
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HEMGENIX Hemophilia B Gene Therapy

* In November, the FDA approved HEMGENIX for Factor IX (FIX) deficiency or
Hemophilia B

= To take HEMGENIX, you must have Hemophilia B and meet one of these
conditions:

* Many people treated with HEMGENIX have fewer bleeding events and need fewer
or no regular factor infusions®#>, but results may be different between people

= Other gene therapy treatments for Hemophilia are still in review é
r




Video: Hemophilia Gene Therapy Basics

https://youtube.com/clip/UgkxYO RottT8pAfgwNnVMAoSJXaeGYcvUQOm
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https://youtube.com/clip/UgkxYO_RottT8pAfqwNnVMAoSJXaeGYcvUQm




How is HEMGENIX given?

= Given as a one-time infusion

= Best given at a hemophilia treatment center
= |Infused into a vein with a needle, like factor
= The infusion takes a few hours

= Patients must be watched for a few hours
after the infusion for safety
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What is the target body tissue?

= |[n Hemophilia B, your liver does not
make enough FIX

= HEMGENIX targets cells in the liver

= This ensures that the FIX made by
your body after gene therapy will
work properly
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Video: How is the gene transferred?

https://yvoutube.com/clin/UagkxZy4dt8UOX3a6MLvg80Pt86HGpP9PL ET2

g S



https://youtube.com/clip/UgkxZy4dt8UOX3a6MLvq80Pt86HGp9PL_ET2




How is the gene packaged and what is inside?

= The gene used is packaged inside a vector

W = Think of the vector as a suitcase carrying the gene to its

DNA code for destination
therapeutic gene

\ = The vector can then enter certain cells in your body —in
this case, cells in the liver — and deliver the gene

= Hemophilia gene therapy uses a modified virus as the
vector

Gene encapsulated in AAV

= HEMGENIX uses adeno-associated virus 5, or AAV5, as

S

its vector, a virus that is not dangerous to humans




How is the gene packaged and what is inside?

= A vector may contain different genes, depending on the disorder being treated
" In HEMGENIX, the AAV5 vector contains a working FIX gene

= This gene teaches your liver cells to make FIX

Putting the working FIX gene . Working FIX gene
into the AAV vector Delivery in liver cell
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liver cell
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Why do | need to be tested for AAVS5 first?

= When you are exposed to a virus, your
body responds by forming proteins
called antibodies

= Antibodies let your body remember the
virus and try to protect you from a
future infection

= We can test if a person has antibodies
to a virus by checking their blood
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Why do | need to be tested for AAV5 first?

= About 1in 4 (25%) people in the US have been

ﬁ Neutralizing antibodies exposed to AAV5 and have antibodies to it!
aIrTel 10/3arLS 7 = |f your blood contains too many antibodies to AAVS5,
your immune system will try to “protect” you from it

= This might keep the AAV5 from being able to work in
your cells, which means HEMGENIX would not work
for you

= Before you can take HEMGENIX, we need to check
your blood to make sure you don’t have too many
AAV5 antibodies
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Where does the new gene stay in the target tissue?

= The new gene contains instructions that will
help the liver cells make FIX

Viral vector Human cell

e 29

= Current gene therapy for hemophilia delivers
a healthy copy of a gene, but does not insert
it into your DNA

" Defective gene

= That means it does not edit your own genes

= You will still have the genes for hemophilia. It
will still be passed on to your daughters
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I How long does the new gene last?
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How long does the new gene last?

= Some gene therapies might be long-term or life-long
and others might last for a few years

= |t’s different for each patient and each kind of gene
therapy

= We cannot predict how long your gene therapy results
will last, but we can show you results from other
patients

= The early follow-up period is critical for gene therapy
to work. This period includes labs, check-ups, and
medicines

= Gene therapy might not work on every patient




Research data for HEMGENIX

First study: Second study: Third study:
. _ Looked at safety only Looked at 3 patients Looked at 54 patients
= We have information in 10 patients that took HEMGENIX that took HEMGENIX

from 3 HEMGENIX receiving a low dose? 3 years ago3 2 years ago*

research studies
beginning in 2015

= Researchers have not
seen any new safety
concerns after 5
years of follow-up




Research data for HEMGENIX -

- 5 patients on low-dose safety study
60 —+- 5 patients on low-dose safety study
full dose studies == 3 patients on full-dose study
=== 54 patients on full-dose study
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3 Phase 1/2 AMT-060 and Phase 2b had no lead-in period; Phase 3 HOPE-B had a =6-month lead-in period where participants received FIX prophylaxis. For Phase 2b,
baseline FIX expression was 0-2%, but no washout of infused FIX was required prior to Day 1; n=3 for all timepoints except pre-infusion (n=1), 18 months (n=2), and 36
months (n=2). For HOPE-B Phase 3, n=54 at pre-infusion, n=51 at 6 months, and n=50 at 12,18 and 24 months.

FIX, factor IX.




Research data for HEMGENIX

= Annual bleed rate, also called ABR, is the average number of bleeding events a
patient has in one year

= 52 patients received a full dose and responded to HEMGENIX#:

>0 Average ABR for 52 patients*

 Before HEMGENIX, they had an

average ABR of 4 bleeds o +00

w

.00

* In the first year after HEMGENIX, they
had an average ABR of of 1.1 bleeds

2.00
* In the second year, they had an 110

average ABR of 0.95 bleeds 1.00 — 0.95

0.00

Before HEMGENIX First year after HEMGENIX Second year after HEMGENIX é




What are the possible benefits
and risks of HEMGENIX?
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Possible benefits after taking HEMGENIX 34>

You may need
fewer or no

Your FIX levels

might increase, These may
regular factor :
based on data : : result in a better
infusions due to : :
from research quality of life

fewer bleeding

studies
symptoms
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FIX levels after HEMGENIX %>

A study that looked at 54 people who took HEMGENIX showed these FIX levels:

' FIX level of . Anaverage | An average
| B% o lomier . FiXlevel of - FIX level of
41.5% 36.7%
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Most common side effects: Infusion reactions 234>

= These can include the following:

* Facial flushing (face getting red and hot) Tight feeling in throat

* Feeling cold * ltching

e Shivering * Headache

* Rise in blood pressure * Feeling dizzy

 Stomach pain e Tight feeling in chest $




Possible serious side effects %3%>

Liver inflammation

= HEMGENIX targets cells in your liver which can cause liver inflammation (your
liver can become swollen and irritated)

" This is an expected response to these cells from your immune system

= Some people may need to take a medicine called a corticosteroid (like
Prednisone) for some time to reverse the liver inflammation

" |n clinical trials, liver function test results got worse for 24 out of 54 (44%) people
* Nine (9) out of 54 (17%) people needed treatment with steroids as a result

* These 9 people needed steroid treatment for an average of 80 days
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Possible serious side effects %3%>

Treatment failure

« HEMGENIX may not work for you—meaning your FIX levels may not improve

* |f it does not work for you, you will not be able to take HEMGENIX again
because your immune system will reject the vector

* You may also not be able to take other gene therapy products in the future
Increased risk of cancer

* Gene therapy could increase your risk for cancer

* We think this risk is very low
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Unknown benefits or risks

HEMGENIX is a new treatment. There may be other
benefits and risks of HEMGENIX that we do not know
about at this time.
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What is expected of me if |
take HEMGENIX?
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Your commitment: Screening

= You need an in-depth screening to make
sure you can safely take HEMGENIX

= You will have or have already had:
* Discussions with your doctor
* Bloodwork
* Mental health assessment
* Evaluation of your liver and heart health

* Possible scans of your liver and heart if there
are concerns

S




Your commitment: Safety at a glance

Not drinking
alcohol

Sexual
precautions

Communicate
with IHTC

Your safety
commitments

Steroid
treatment if
needed

Follow-up
blood draws

No longer
donating
blood or
tissues
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Your commitment: Safety at a glance

Safety Expectation How long

Use a condom during sexual activity |Atleast 6 months after your infusion

Do not drink any alcohol At least 1 year after your infusion

Do not donate blood, organs, tissues, |Never again after your infusion
or transplant cells

Follow your steroid treatment plan (if |Every day for weeks to months

needed)
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Your commitment: Safety

" Not drinking alcohol

* Alcohol is not good for your liver and can cause or worsen
inflammation

* After the gene therapy infusion, you must not drink alcohol for 1 year

* This is to protect your liver and increase your chance that the gene
therapy will work, since it targets liver cells

* After 1 year, we recommend no more than 3 drinks total in a week,
with no more than 1 drink on a given day
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Your commitment: Safety

= Sexual precautions

* The gene therapy vector can stay in semen for some time after
the infusion

» After the gene therapy infusion, you must wear a condom during
sexual activity for at least 6 months

* This is not only to prevent pregnancy but to protect your sexual
partners from exposure to the gene therapy vector

* |f you have sex with a partner who can get pregnant, we recommend
they also use birth control like the pill or an IUD
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Your commitment: Safety

= After gene therapy, you can no longer donate any blood, organs, tissues, or
cells for transplant for life

= After gene therapy, you will still have the hemophilia gene and will pass it on
to daughters you may have after treatment

= Staying well and keeping your liver healthy will increase the chance that the
gene therapy will work for you
Eat a healthy diet
Be physically active
- Avoid any alcohol

Follow health and safety guidelines that keep you well
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Your commitment: Follow-up at a glance

Time period

Activity

How often

First 2 weeks after
infusion

Physical exam and blood test

1 time a week

3 weeks to 3 months Blood test 1 time a week
after infusion
Months 4 through 12 Blood test 1 time a month. You might

after infusion

need blood tests more often if
you have liver inflammation.

1 year after infusion

Physical exam and blood test

2 times a year
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Your commitment: Blood draws

" |n the first year after your infusion, you need regular blood draws
to check:

* Your liver health

* Your FIX levels

" These blood draws will be at least weekly for the first 3 months
* They may be more frequent if you need extra monitoring

= After that, they will be at least monthly through the first year
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Your commitment: Communication

For your safety and for the best chance for the gene therapy to work, your doctor needs to know everything
going on with your health before and during the follow-up period.

Contact IHTC right away:

About any changes in your
health:

New problems, symptoms, or
medicines including herbal
supplements

This will help us decide:

If you have trouble doing your
follow-up blood draws

If you are not able to follow
the expectations for alcohol
use or safe sex

* |f we need to change your treatment plan, like starting steroids
* |f we should monitor your sexual partner for pregnancy or other problems

\y




Your commitment: Steroid treatment (if needed)

= If your liver health gets worse or FIX levels go down, you may need to
take corticosteroids (also just called steroids) for some time

= Steroids (like Prednisone) can lower inflammation in the body
= Taking them can help lower the inflammation in your liver

"= |f you need steroids, you will have to take them every day until your liver
inflammation gets better

" In a HEMGENIX study, 9 out of 54 patients (17%) needed steroids for an
average time of 80 days*
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Your commitment: Steroid treatment (if needed)

You must take steroids at the same time every day

Your dose will get smaller over time until you are done

It is important for you to follow the exact schedule and instructions for your
steroid treatment

/ﬁ/ﬁ/ﬁ

ou cannot skip doses, change the dose or schedule, or stop taking them all
the sudden

WQQQ
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Your commitment: Steroid treatment (if needed)

There are many possible side effects while taking corticosteroids:

Increased hunger

Weight gain

Feeling sick to your stomach (nausea)

Acne and skin changes

Having a weakened immune system
(immunosuppression)

Mood changes and mood swings (feeling
irritable, angry, or very anxious and excited)
Mental health problems (feeling

depressed or anxious, thinking about

suicide)

High blood sugar (this is usually short-term, but
you may need treatment)

If you have a seizure disorder, steroids can make it
worse

Acid reflux, ulcers, or bleeding from your stomach
or small intestine

Increased blood pressure

Nerve damage to your eyes (glaucoma) or cloudy
vision (cataracts)

Higher risk of infection

Having trouble sleeping
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Your commitment: Steroid treatment (if needed)

" You will need extra monitoring while you’re on steroids if you have:
 Diabetes or pre-diabetes

* High blood pressure
* Glaucoma
* Mental health or mood disorders
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Your commitment: Public health

= Hemophilia gene therapy is a brand-new treatment. We need information
about how it works for each person who gets it to help understand how it will
work for everyone

= |[HTC can enroll you in these public health studies that add to national data
about people with hemophilia:

= |f you enroll in these studies, information about your gene therapy treatment
can be used for the greater good of hemophilia care
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Considering your commitment

You cannot commit to the lifestyle and safety

_ _ requirements (no alcohol for 1 year, condom use
Gene therapyisabig o at least 6 months)
commitment.

You should You cannot commit to the follow-up blood draws
reconsider if you and visits (at least weekly for 3 months, then

cannot committo  monthly forayear)

any of these: | | | |
You cannot take steroids using the instructions

given to you

&




Are you ready for gene therapy?

4 N

Do you

understand
how gene
therapy works?

.

/

4 N

Do you
understand the
possible risks?

\_ /

-

\_

What is your
goal for taking
gene therapy?

~

/
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Does your goal
line up with the
information
you’ve learned?

\_ /

4 N

Can you stick to
the follow-up
and safety
requirements?

\_ /
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“The journey of a thousand miles begins
with a single step.”

|
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Checking your understanding

= Before taking HEMGENIX, you must understand how it
works, the possible benefits and risks, and the
expectations of you as the patient.

= We will now ask you to fill out a questionnaire to check
your understanding of the information we’ve talked about.

" Do you prefer to do this on a tablet or paper?

S




Links for more learning

Videos:

= Gene Therapy Basics (ASGCT)

= Hemophilia and Gene Therapy (ASGCT)
= Viral Vectors Overview (ASGCT)

= How the Gene Therapy for Hemophilia B Got FDA Approval
Websites:

= https://patienteducation.asgct.org/
= https://edhad.org

= https://www.ehc.edu

= https://haemophilia.org.uk

= https://isth.org

= https://www.hemophilia.org

= https://www.wfh.org/en/resourceseducation/educational-materials
3



https://www.youtube.com/watch?v=FKwqW9KXvuc
https://www.youtube.com/watch?v=Q6qk6Wh6cXU
https://www.youtube.com/watch?v=vPa3A9LwcUU
https://patienteducation.asgct.org/
https://edhad.org/
https://www.ehc.edu/
https://haemophilia.org.uk/
https://isth.org/
https://www.hemophilia.org/
https://www.wfh.org/en/resourceseducation/educational-materials
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I Thank you!

Kat Molitor, RN, CNS

-

1-877-CLOTTER

[

www.innovatvehematology.org



http://www.innovatvehematology.org/
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