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Introduction 

Gene therapy is a rapidly evolving approach to healthcare.1 Altering a patient’s genome, or manipulating the expression of their 
genes, is now considered as an effective ‘disease-modifying’ solution to genetic disorders where correcting the cause of the 
disease may be a preferable long-term alternative to treating the symptoms.2 Once considered science fiction, a number of 
different gene therapy approaches are now being adopted in clinical practice to target a range of diseases.2

Approaches to gene therapy

GENE EDITING GENE SILENCING GENE DELIVERY

Mutating or correcting 
DNA sequences using 

editing technologies, such as 
CRISPR-Cas9

Downregulating specific  
gene expression using  

antisense oligonucleotides 
(ASOs) or small interfering 

RNA (siRNA)

Injecting nucleic acids that code 
for corrected or therapeutic 
proteins, either directly or  
via genetically engineered  

viral vectors



Examples of gene therapy products in clinical use

THERAPY AREA PRODUCT THERAPEUTIC

Luxturna12 Viral-mediated delivery of a functional RPE65 gene to correct 
inherited retinal disease

Zolgensma13 Viral-mediated delivery of a functional SMN1 gene to treat spinal 
muscular atrophy 

Onpattro14 Transthyretin-directed siRNA for treatment of the polyneuropathy 
of hereditary transthyretin-mediated amyloidosis

Imlygic15 Viral-mediated delivery of CSF2 (GM-CSF) to stimulate an 
antitumour immune response to melanoma cells

Kymriah16
CD19-directed chimeric antigen receptor T cells (CAR-T) for 
treatment of diffuse large B-cell lymphoma or acute lymphoblastic 
leukaemia 

Vaxzevria17 Viral-mediated delivery of DNA coding for the SARS-CoV-2 spike 
protein, for protection against COVID-19

Comirnaty18 

Spikevax19
Messenger RNA coding for the SARS-CoV-2 spike protein,  
for protection against COVID-19
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Increasing opportunities 

Gene therapy products can offer long-lasting benefits that outlive small molecule therapeutics.2 They can be engineered to 
deliver the therapeutic to a precise location in the body.2 Since 2015, when Amgen’s Imlygic was approved by the US FDA and 
EMA for treatment of patients with melanoma,3,4 the number of gene therapy trials and investigational new drug applications 
have increased considerably.5,6 The subsequent US FDA and EMA approvals of Zolgensma for treatment of children diagnosed 
with spinal muscular atrophy in 2019 and 2020, respectively,7,8 and its recommendation in 2021 by the UK’s National Institute 
of Health and Care Excellence represent important milestones for potentially curative treatment options for children born with 
genetic diseases.9 Approved gene therapy products are now available for treatment of patients with a range of cancers and 
genetic disorders,10 and vaccination programmes that use gene therapy–based vaccines are underway.11 It is expected that 
the number of approved and authorised gene therapies will continue to grow: in 2019, the US FDA predicted, based on the 
existing pipeline and clinical success rates, that by 2025 it would be approving 10–20 cell and gene therapy products a year.6

Genetic 
diseases

Vaccines

Oncology
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Specific challenges associated with gene therapy 

Gene therapy presents a number of unique challenges across the healthcare continuum, from disease diagnosis to healthcare 
access.5 A specialised strategic approach to product development is required to ensure successful delivery of a drug to 
market. For example, when gene therapy is an option for a particular disease, early and accurate diagnosis is important to 
ensure timely initiation of treatment and to mitigate disease progression. Alliances between pharma and diagnostics companies 
may streamline the diagnostic process and increase patient participation. Treatment safety is also an important consideration, 
as prolonged expression of non-native genes, as well as disruption of host genes, presents the risk of dysregulated cell growth 
and division and could contribute to the development of malignancy. For these reasons, long-term safety follow-up studies are 
recommended for gene therapy clinical trials.20 Finally, as new technologies and novel therapeutics are developed, education 
and awareness of what these innovations are, how they work, and their clinical and cost-effectiveness are all important points 
for engaging with HCPs, patients, and payers.21

• Access to testing
• Accurate reporting
• Lack of standardization

across testing platforms
• Financing diagnostics

HTA, health technology assessment; MOA, mechanism of action.

• Patient recruitment
• Meaningful and durable 

clinical benefit
• Long-term safety

• Patient participation
• Production time
• Existing therapies
• Patient monitoring

• Regulatory, HTA approvals
• HCP and payer engagement
• Logistics (eg, distribution)
• Pricing and reimbursement

• Increased education on
differential diagnosis for
HCPs and wider community

• Increased referral for
molecular diagnostic testing

• Standardization/harmonization
of assay outputs

• Increased education and
awareness for HCPs
and patients 

• Meaningful clinical endpoints
for clinicians and payers

• Long-term safety and
efficacy follow-up 

• Increased education
and awareness
(eg, MOAs)

• Benefit to a wider
patient population

• Digital (app-based)
patient monitoring

• Wider HCP certification
to administer the product

• Scaling of manufacturing
and logistics

• Digital (app-based)
product tracking

• Finance options
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Consistency and accuracy

Early, accurate
diagnosis

Meaningful trial outcomes

Reliable, reproducible
data

Market confidence

Increased benefit over
competitor products

Uptake

Wider access
for patients

DIAGNOSIS CLINICAL
TRIALS

CLINICAL
IMPLEMENTATION

GLOBAL
ACCESS
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Prime Omics is a specialist consultancy 
delivering technical and strategic support 

for the communication of omic-based 
healthcare solutions. Prime Omics 
can help to bridge communication 

gaps between gene therapy product 
developers and a range of audiences 

from specialist HCPs to patients.

Prime Access is a specialist  
Market Access and HEOR consultancy. 

Partnering with the Prime Global agencies 
or consulting directly where needed, our 
experienced team share their first-hand 

knowledge of payer communications and 
understand the challenges of patient 

access to gene therapy.
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