Cell and Gene Therapy:
a New Era of Medicine1
Cell and gene therapies could help reduce or eliminate the need
for treatments that have to be taken continuously, often for life2,3
Novartis is reimagining medicine with one-time, transformative cell and gene therapies that only need
to be administered once for patients with serious, rare, and life-threatening diseases. These therapies
present an opportunity to reexamine how our healthcare system manages diagnosis, treatment, care,
and associated costs for these patients.1,3-5

Conventional Therapy

Cell and Gene Therapy

Uses molecules, peptides, proteins
Treatment contains a small (most
drugs) or large (biologics) molecule
that mimics or disrupts processes
associated with a condition or disease6,7

Uses DNA, RNA, cells
Reprograms the body to directly
treat disease3,10

Chronic therapy
Many conventional treatments must
be taken by pill, injection, or infusion 
on a continual basis, and the effects 
of treatment may not continue once
the medication is stopped6-8

One-time treatment
Effect of treatment may be lasting
after a single administration3

Manages or treats
symptoms long term
Usually relieves the signs and symptoms
of disease8

Long-term effects
Potential to transform medicine, halting
the progress of a disease or alleviating
the underlying cause of a disease3

Delivered in vivo

Delivered ex vivo or in vivo3

Traditional medicines
are ingested, injected,
or infused, and take
action within the body6,7

Ex Vivo

In Vivo

Genes or cells are modified
or replaced outside of the
body and then are returned
to the patient

Genes or cells are inserted
or altered directly inside
of the patient

outside the body

inside the body

+
New gene is packaged
inside vector

New gene is inserted or
altered inside patient

Similar for all

Genetically focused

Uniform treatment designed to benefit larger groups of
patients, targeting common disease processes or specific
disease pathways6,9

Designed to treat each patient
at the genetic level3

Uses broader knowledge
about diseases to treat
many patients6,9

Uses information about a patient’s
cells and genes, along with the
individual characteristics of
their disease3

References: 1. Bulaklak K, Gersbach CA. The once and future gene therapy. Nat Commun. 2020;11(1):5820. 2. Hampson G, Towse A, Pearson SD, Dreitlein WB,
Henshall C. Gene therapy: evidence, value and affordability in the US health care system. J Comp Eff Res. 2018;7(1):15-28. 3. American Society of Gene & Cell
Therapy. Gene Therapy 101. 2000-2022. Accessed February 7, 2022. https://patienteducation.asgct.org/gene-therapy-101 4. Geyer MB. First CAR to pass the
road test: tisagenlecleucel’s drive to FDA approval. Clin Cancer Res. 2019;25(4):1133-1135. 5. AveXis receives FDA approval for Zolgensma®, the first and only gene
therapy for pediatric patients with spinal muscular atrophy (SMA). May 24, 2019. Accessed February 11, 2022. https://www.novartis.com/news/media-releases/
avexis-receives-fda-approval-zolgensma-first-and-only-gene-therapy-pediatric-patients-spinal-muscular-atrophy-sma 6. Gurevich EV, Gurevich VV. Beyond
traditional pharmacology: new tools and approaches. Br J Pharmacol. 2015;172(13):3229-3241. 7. Skalko-Basnet N. Biologics: the role of delivery systems in
improved therapy. Biologics. 2014;8:107-114. 8. Gene therapy platform for rare diseases. National Center for Advancing Translational Sciences. Updated March 17,
2020. Accessed February 10, 2022. https://ncats.nih.gov/trnd/projects/gene-therapy 9. What is precision medicine? MedlinePlus. Updated September 22, 2020.
Accessed February 14, 2022. https://medlineplus.gov/genetics/understanding/precisionmedicine/definition/ 10. What is gene therapy? How does it work? US
Food and Drug Administration. Updated December 22, 2017. Accessed February 11, 2022. https://www.fda.gov/consumers/consumer-updates/what-genetherapy-how-does-it-work
03/2022 GL-UNB-21-0027
©2022 Novartis Gene Therapies, Inc. Bannockburn, IL 60015

