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> A while ago we reviewed the top 10 biologic drugs approved in 2023 by the EMA and/or FDA. In this
article we decided to take a closer look at most groundbreaking biologics scheduled for approval this
year.

> Five candidates were selected for review based on their commercial potential or anticipated medical
impact: donanemab, sotatercept, dapotamab deruxtecan, Anktiva and mRNA-1345 vaccine.
Sotatercept, Anktiva and mRNA-1345 have already received approval from the FDA; two other are still
awaiting regulatory decisions.

> The expansion and diversification of biologics market witnessed over the recent decades will likely
continue into 2024. Time will tell if the last year’s record of 34 FDA approvals will be beaten.
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Last year, we witnessed the approval of several
groundbreaking biologics, some belonging to the
emerging classes of bispecific antibodies or CAR-T
therapies. Reflecting recent trends, the number and
proportion of approved biologic drugs reached an
all-time high, with 18 new products approved in the
European Union and 34 in the United States. This
rapid growth in the biologics market will certainly
continue, with an

increasing share of drugs

showcasing innovative structures or unique

mechanisms of action.

Earlier, we published a review of the top biologics
approved in 2023. This list included several bispecific
antibodies (talquetamab, glofitamab, elranatamab),
CAR-T therapies (delandistrogene moxeparvovec,
Examgamglogene autotemcel), mRNA vaccines
(Abrysvo and Arexvy) and conventional monoclonal
antibodies (nirsevimab, lecanemab, rozanolixizumab
and ublituximab) - all with a huge potential to
become a new blockbuster and/or revolutionize
medical care. Now we decided that before writing
our next top 10 article in 2025, we will do a little
spoiler and highlight the most anticipated biologics
scheduled for approval this year. Using the same
criteria as our previous publication, we have selected
the following five molecules:

Donanemab (Eli Lilly)

Sotatercept (Merck)

Dapotamab deruxtecan (AstraZeneca)
MRNA-1345 (Moderna)

Anktiva (ImmunityBio)

vV V V V V

As we are already well into 2024, three of these
candidates (sotatercept, mRNA-1345, and Anktiva)
have received FDA nod, with the remaining two still
awaiting regulatory decisions. However, given the
positive findings from preclinical and clinical studies,
their authorization seems to be a matter of time.
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Donanemab (Eli Lilly)

Donanemab is a monoclonal antibody targeting
amyloid beta (ApB), an abnormal protein associated
with Alzheimer's disease (AD) pathogenesis.”” Like
lecanemab, which was approved last year by the FDA
for early AD treatment, donanemab has shown
promise in Phase II/Ill trials, demonstrating an ability
to slow disease progression in early symptomatic
patients. However, there is an ongoing discussion in
the field regarding its clinical significance.*®

The delay in AD progression comes at the cost of
potentially serious adverse reactions, particularly
ARIA - Amyloid-Related Imaging Abnormalities.
ARIA can manifest as brain edema or cerebral
hemorrhage, and is thought to be triggered by an
antibody-induced inflammatory response
(mechanism is still incompletely understood).’
Approximately 6% of patients in clinical trials
reported symptomatic ARIA, raising concerns about
the drug's safety given its modest short-term
benefits.*> Consequently, some experts question
donanemab's caution

utility and against its

overprescription.®

The donanemab’s road to regulatory approval has
so far been very bumpy. The FDA initially declined
the accelerated approval pathway due to an
insufficient number of patients with 12+ months of
follow-up. Eli Lilly refiled their application in the
summer of 2023 with anticipated decision in Q1
2024. FDA has

announced a delay in approval, without disclosing

Unfortunately, the recently

specific reasons.’

Despite numerous setbacks, the game is certainly
worth a candle. Nearly 7 million people in the US
alone suffer from Alzheimer's disease, a number that
continues to rise annually.’ Donanemab'’s revenue
is projected to reach $4.88 billion by 2036."
However, the Eli Lilly's product will face intense
competition from the already licensed lecanemab,
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which will have had more time to establish a strong
market position.

Sotatercept (Merck)

Sotatercept, developed by Acceleron Pharma and
now under Merck, is a groundbreaking fusion
protein designed to treat pulmonary arterial
hypertension (PAH). PAH symptoms include breath
shortness, chest pain, fatigue, leg edema and
fainting, which can be severe and even life-
threatening.

Sotatercept works by inhibiting activin - a small
that
obliteration in the lungs. The drug consists of the Fc

signaling  protein, promotes  vascular

domain of immunoglobulin and extracellular
domain of activin type 2 receptor, which traps activin
molecules and prevents them from interacting with
their natural receptors expressed throughout the

pulmonary vascular bed.

The drug has successfully passed the consecutive
phases of clinical development, demonstrating the
ability to increase exercise capacity and reduce the
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risk of serious cardiovascular events.'>™ In the

pivotal phase |Ill trial, patients treated with

their
distance by 344 m, compared to a 1-meter

sotatercept increased 6-minute walking
deterioration in the placebo group. Nine out of 163
(5.5%) patients on sotatercept experienced clinical
worsening or death compared to 42 (26.2%) patients

on placebo.™

Sotatercept was the lead molecule of Acceleron
Pharma, acquired by Merck in early 2021. Now
branded WINREVAIR®, it received FDA approval on
March 26" as a first-in-class treatment for adults
with PAH.™ Its sales are projected to reach $2 billion
by 2028, highlighting its significant potential in the
market.®

Datopotamab deruxtecan (Daiichi
Sankyo/AstraZeneca)

Antibody-drug conjugates (ADCs) are gaining more
and more recognition as highly effective cancer
drugs, as study after study reports improved survival
rates in comparison to the standard monoclonals or

—8— Sotatercept

—i— Placebo
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Figure 1
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Change from baseline in 6 minute walking distance in the pivotal Phase Il trial of sotatercept.?
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Figure 2 Structure of datopotamab deruxtecan (Dato-DXd) - a novel antibody drug conjugate with high

likelihood of approval in 2024."°

chemical drugs. ADCs, combining the power of
specific monoclonal antibodies and highly cytotoxic
molecules precisely delivered to cancer cells, allow
to achieve exceptional efficacy against many
advanced tumors, while maintaining manageable
toxicity levels.® Such feat would never be possible
with their separate administration. The EMA and FDA
ADCs, with

trastuzumab

have already approved several

trastuzumab  emtansine  and
deruxtecan standing out as particularly successful.
Both are used for treating breast cancer patients
who have developed resistance to the unconjugated
parental antibody (trastuzumab, also known as

Herceptin).'"'®

Datopotamab deruxtecan (Dato-DXd) is a promising
investigational ADC composed of humanized
monoclonal antibody targeting TROPZ2, linked to a
number of topoisomerase | inhibitor payloads.®
TROP2 is

transducer, believed to play a crucial role in cancer

a tumor-associated calcium signal

progression by activating various signaling
pathways.?' Its elevated expression is detected in
several cancers including colorectal, lung and breast

cancer.

The results of the first pivotal studies with Dato-DXd

are slowly trickling in, showing improved
progression-free survival (PFS) compared to the
standard chemotherapy.?®# One of such studies is
TROPION-Lung01,  which

superiority of the new ADC in patients with

demonstrated  the

metastatic non-small cell lung cancer (NSCLC), with
a median PFS of 4.4 months on Dato-DXd versus 3.7

months on control regimen (docetaxel).??

Dato-DXd is the product of fruitful cooperation
between AstraZeneca and Daiichi Sankyo, which
teamed several years ago to advance the
development of new antibody-drug conjugates.?®
The companies are expected to file marketing
authorization application still this year, with a

probable launch in early 2025.%

mRNA-1345 (Moderna)

Another vaccine against respiratory syncytial virus
(RSV) is entering the market in 2024, joining the
ranks of already approved products from Pfizer and
GSK.® This new contender, mRNA-1345, developed
by Moderna, is notable for being the second vaccine
after COVID-19 to employ the groundbreaking
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Figure 3 Mechanism of action of mRNA-1345 - a new RSV vaccine developed by Moderna.?®

MRNA technology. Like its competitors, mRNA-1345
is based on RSV fusion (F) glycoprotein stabilized in
pre-fusion conformation. Encapsulated in the same
liponanoparticles as COVID-19 mRNA vaccines, it is
capable of eliciting high titres of neutralizing
antibodies against both RSV types A and B.°

In the main safety and efficacy trial involving elderly
subjects, mRNA-1345 was found to reduce the risk
(RSV-associated
respiratory tract disease with 2 or more symptoms)
by 83.7% (66.0%, 92.2%).%” Importantly, none of the
patients in vaccine group had medically attended

of primary endpoint lower

RSV disease compared to 5 in the placebo group.
MRNA-1345 was safe, with only a small percentage
of subjects reporting transient severe local and
systemic reactions. The incidence of serious adverse
events and deaths was similar in both study arms.?’

When writing this article, mMRNA-1345 received FDA
approval for the prevention of lower respiratory tract
disease caused by RSV in adults aged 60 years and

older?®> The vaccine will be marketed under the
brand name mRESVIA. Moderna has also submitted
marketing authorization applications to the EU,
Swiss and Australian drug authorities — as of the
publication date, the vaccine is still in the review
process.

As a significant part of the population is eligible for
RSV vaccination, Moderna’s product is expected to
generate significant profits, potentially reaching an
annual total of $1.41 bln by 2036 in the US alone.”®
These forecasts are optimistic despite the fact that
mMRNA-1345 joins the party one year after the two
major competitors: GSK's Arexvy and Pfizer's
Abrysvo, which use the recombinant protein
technology. Only in the third quarter of 2023, Arexvy
and Abrysvo generated revenues of ~$900 min and
$375 min, respectively, underscoring the high

business value of RSV vaccines.3%
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Anktiva (ImmunityBio)

Anktiva is IL-15
characterized by a highly innovative structure. It

a first-in-class superagonist
consists of a fusion protein, combining IL-15
receptor domain (IL-15RaSu) with Fc part of IgG1,
which is additionally complexed with an IL-15

mutant.>

Anktiva works by activating NK cells and
cytotoxic lymphocytes, and is intended for use in
patients with unresponsive solid tumors such as
invasive bladder cancer. For more information on
this product, refer to our previous article: “First-in-

class IL-15 superagonist wins FDA approval”.

Having already launched in the US, Anktiva's full
commercial potential remains untapped as pivotal
studies for other indications are still underway.*
ImmunityBio anticipates realizing this potential fully
in the coming years.

Conclusions

The year 2024 is brimming with innovative biologics,
each presenting high chances of becoming the next
blockbuster. Projected sales of these drugs over the
coming years are counted in billions of dollars.
However, their financial prospects are not the sole
reason for including them among the most expected
drugs in 2024. These five molecules are remarkable
for many other reasons: some are first-in-class, other
structural features or unusual

have unique

pharmacological properties.

Undoubtedly,
approval in the second half of 2024, some of which

many other biologics will gain
may surpass our selected drugs in terms of
commercial success and/or medical impact. Early
next year, we will publish a summary of the top
achievements of 2024, just as we did for 2023. This
will allow us to check the accuracy of our selection
of the five most promising drugs.
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