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A bi-monthly column offering an informed insight into
the latest cutting-edge advancements in gynecology and
womenss health by experts on women'’s reproductive health

The mRNA Legacy
Beyond COVID-19

From Pandemic Hero to Women’s Health Game-Changer
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The rapid development of mRNA
vaccines during the COVID-19
pandemic not only saved millions

of lives but unlocked a new era of
medical innovation. This technology
is reshaping women’s health, offering
groundbreaking solutions for
infertility and genetic disorders that
disproportionately affect women.
Drawing lessons from the pandemic-
era, researchers are now leveraging
mRNATs precision and adaptability to
revolutionize reproductive medicine.
Unlike traditional methods, mRNA
acts as a temporary “instruction
manual” for cells, enabling precise,
flexible solutions without altering
DNA. Researchers are now harnessing
mRNAT potential to tackle long-
standing challenges in women’s health
while addressing myths, risks, and

ethical concerns.

How mRNA Vaccines Work?

Traditional vaccines often contain
weakened or inactivated pieces of
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a virus (like the flu shot) to teach
your immune system to recognize
and attack the real threat. Instead of
delivering parts of a germ, mRNA
adopts a radically different approach
using messenger RNA; a molecule
your cells already make naturally.

Here’s the simple
breakdown:

o mRNA is a “recipe card” which
carries instructions for building a
harmless piece of a virus, like the spike
protein on COVID-19.

o Once injected, the mRNA

enters your cells and tells them to
make that viral protein.

The protein triggers your body
to create antibodies and immune cells,
training it to fight the real virus if
you're exposed.

Key differences:

m No live virus is used, so mRNA
vaccines can't cause infection.

= mRNA doesn't alter your DNA. It
stays in your cells’ cytoplasm (not
the nucleus) breaking down within
days after delivering instructions.

In short, mRNA vaccines turn your
body into a temporary “protein
factory”, empowering the immune
system to defend itself safely and
effectively.

Lessons from COVID-19:
Speed, Safety, and Myth-
Busting

The pandemic accelerated mRNA
development, compressing a decade of
research into months. There has been an
explosion of research regarding the use
of synthetic mRNA both for vaccine and
therapeutic applications. Key takeaways
now guide women’s health research:

m Safety Reassurance: Despite myths
linking COVID-19 vaccines to
infertility, global studies confirm
no impact on fertility or pregnancy
outcomes, with any post-vaccination
changes in menstrual pattern being
temporary.

m Transient Effects: As it doesn't alter
DNA or integrate into the genome,
mRNATs transient nature has eased
ethical concerns about heritable
changes.

m Rapid Trials: Adaptive trial designs,
honed during the pandemic, enabled
faster testing of other mRNA
therapeutic applications.

m Global Collaboration: Transparent
communications between academia,
pharma, and governments, now
drive partnerships in mRNA
research for underrepresented areas
like maternal and neonatal health.

mRNA Vaccines and
Therapeutics Transforming
Women’s Health

Unlike sci-fi concepts, these solutions
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are grounded in real-world science,
and clinical trials are already underway.
Over 235 mRNA drug candidates

are available in the market or under
development; majority of these are
vaccines using lipid nanoparticles as
delivery systems.

Vaccines for Reproductive
Health-Related Infections

tumor-specific antigens.
Ovarian Cancer: Personalized
mRNA vaccines could be
developed to target neoantigens,
boosting the immune system to
fight cancer cells.

Endometrial Cancer:

mRNA therapies could offer
precision treatment targeting
specific mutations or proteins
overexpressed in endometrial
cancers.

Breast Cancer: mRNA vaccines
could be used for prevention

in high-risk populations (e.g.,
BRCA mutation carriers) or as
immunotherapy to target breast
cancer-specific antigens like HER2.

mRNA - Hope for fertility

Smarter IVF: Injecting mRNA
into eggs to repair cellular defects
improves embryo quality, boosting
implantation rates.

Hub aim to democratize access.
Role of Healthcare professional:
The current market landscape of
mRNA vaccine and therapeutics
developers is fragmented and
needs further clinical trials by the
healthcare professionals.

Regulatory Landscapes:

Global vs. UAE Perspectives
s Global Momentum: Globally, the

FDA has fast-tracked an mRNA
endometriosis therapy in 2024,
after robust evidence while the EU
emphasizes transparency to rebuild
post-pandemic trust.

UAE'’s Vision: UAE is the fastest
growing regional market for mRNA
therapeutics contract development
& manufacturing projected to reach
USD 51.5 million by 2030. The
MoHaP follows global standards,
but mRNA falls under general

®# Human Papillomavirus (HPV): e : biotech rules that are also overseen
mRNA vaccines could target HPV " *e“‘hFY Pre.servatlo.n: MHEA by local regulatory authorities.
strains linked to cervical cancer, therapies shield ovaries from By balancing Islamic bioethics
offering a more adaptable and chemotherapy damage. with the needs of biodiverse
scalable alternative to existing > : population; the UAE invests
protein-based vaccines. ATs Role: SuperCharglng in advanced biotech hubs but
m Herpes Simplex Virus (HSV): mRNA Innovation mandates ethical/regulatory reviews
mRNA vaccines are being explored = Designing Precision Therapies: Al for innovative therapies.
to prevent or treat genital herpes that predicts stable mRNA structures,
can increase risks during pregnancy. slashing development time.
m Zika Virus: mRNA vaccines could m Personalized Medicine: Machine Collaboration for
protect pregnant women from learning matches patients with . s
Zika, reducing risks of congenital optimal mRNA therapies, from Equ1ta!)le lIlIl(l)thl.Oll
anomalies like microcephaly in cancer vaccines to fertility The mRNA revolution hinges on
newborns. protocols. balancing ambition with ethics
m Cytomegalovirus (CMV): An and innovative applications
mRNA vaccine for CMV could Risks and Limitations: following robust scientific data.
prevent congenital infections that Balancing Promise with Whilst the UAE models design
cause birth defects and miscarriages. Pragmatism for tradition} lgdl innu\-’atit;lﬂ
m Group B Streptococcus (GBS): ; L to coexist, global partnerships
mRNA vaccines could target GBS, a " Dylivery H A LTld must ensure these tools reach all
: ; nanoparticles (used in COVID i e o S
leadmg cause of neonatal sepsis and : women, not just a privileged few.
L ; shots) may not work for all tissues; = D
meningitis, protecting both mother . . We can turn mRNA’s promise
) new delivery methods are in i : S ;
and infant. : into reality - a future where
testing. ; s 1 A ;
%% Woaiibona Lol t' women’s health is proactive,
Cancer Prevention and L e DD personalized, and profoundly
risks require careful dosing, ;

Treatment

especially in pregnancy and

empowering,

warrant long-term safety data.
Cost and Equity: High production
costs could widen global health
gaps. Initiatives like WHO’s mRNA

m Cervical Cancer: mRNA vaccines
could enhance immune responses '
against HPV-driven cervical cancer
or as therapeutic vaccines to target

Disclaimer: The information provided here is intended
to provoke thought for potential future applications and
does not promote off-label use of medical technologies.
Always consult a doctor for any health concerns.
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