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Gene therapy

Treatment that uses specific genetic material 
to treat a condition by:

Providing a 
functional copy 

of a gene

Increasing 
disease- 
modifying 

genes

Suppressing 
activity of a 

damaged gene

(Belete, 2021)



Vectors

Viral Non-
ViralSurface proteins on 

viruses interact with host 
receptor to enter the cell 
and release their genome

Common viral vectors used:

➔ Herpes simplex virus (HSV)
➔ Adenovirus (Ad)
➔ Adeno-associated virus (AAV)
➔ Lentivirus (LV)

Organic and nonorganic 
vectors that deliver 
small/large DNA or RNA 

Methods of delivery:

➔ Chemical
➔ Physical

(Belete, 2021)



Administration

1 2In vivo Ex vivo

(FDA, 2021)
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6
Spinal muscular atrophy
Retinal dystrophy
Lymphoma & Leukemia

Melanoma
Prostate cancer
Hematopoietic conditions

Diseases treated with gene therapy

(FDA, 2021)



Administration

1 In vivo 2Ex vivo

Spinal muscular atrophy
Retinal dystrophy
Melanoma

Lymphoma & Leukemia
Hematopoietic 
conditions
Prostate cancer

(FDA, 2021; Ma et al., 2019)



https://patienteducation.asgct.org/gene-therapy-101/gene-therapy-centers

American 
Society of 
Gene + Cell 
Therapy



The Blood & 
Marrow 
Transplant 
Information 
Network

https://www.bmtinfonet.org/transplant-article
/medical-centers-offering-car-t-cell-therapy
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Current Clinical Trials

~900+
In US

(Clinicaltrials.gov, 2021)



Sickle Cell Gene Therapy Trial

● Ex vivo administration
● HIV modified virus 

vector (lentivirus)
● DNA encoding 

hemoglobin
● Compensate for 

defective gene

2Ex vivo

(Biopharmadive, 2021; Clinicaltrials.gov, 2021)



Sickle Cell Gene Therapy Trial

14 people free of pain crises

1 has developed acute myeloid 
leukemia (AML)

2 have developed myelodysplastic 
syndrome (MDS)

(Biopharmadive, 2021)



https://www.bluebirdbio.com/our-science/clinical-trials
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Cost

Retinal dystrophy

$425,000
Spinal muscular atrophy

$2.1 million
(Wong et al., 2020)



Considerations

● Access to services
● Patient understanding
● Elimination of disability
● Informed consent
● Social effects and barriers



Common misconceptions

● Genetic so it will be passed to children
● If it is changing the genes then it will change who I 

am
● It can be used for any condition with a known genetic 

component
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