A guide to understanding the science
behind gene therapy research
A POTENTIAL GENETIC SOLUTION BEING RESEARCHED
A genetic condition could potentially have a genetic solution. This logical thinking has led to over
50 years of gene therapy research. Today, gene therapy is being evaluated in multiple clinical trials
to determine benefits and risks for a range of genetic conditions, including haemophilia A and B.

ONE METHOD OF GENE THERAPY BEING EXPLORED IN
CLINICAL TRIALS
Gene transfer therapy aims to introduce a functional gene into the body that is intended
to allow the body to produce needed proteins that it lacks.
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A functional copy of
a mutated gene is created
in a laboratory

To protect the gene and
allow it to be delivered
into the body, a transport
vehicle is created from
a neutralised virus

The functional gene is then
placed inside the transport
vehicle (now called a
therapeutic vector) and
large numbers of vectors
are administered with a
single intravenous infusion

Once introduced to the
body, the new gene is
designed to work in place
of the gene that isn’t
functioning properly

WHAT ARE THE GOALS OF GENE THERAPY IN CLINICAL TRIALS?
Goals being investigated in clinical trials include:

Rx

Introducing functional
genes into the body that
can work in place of the
mutated genes responsible
for genetic conditions

Determining whether
functional genes can
help the body produce
the protein it needs to
function properly

Determining whether
gene therapy can help
reduce the need for
other treatments

E valuating whether gene
therapy could eliminate
or reduce the burden
of other treatments

WHAT ARE THE POTENTIAL RISKS OF GENE THERAPY?
Gene transfer that uses an adeno-associated virus (AAV) vector to deliver new genetic material may have
several risks:
• As with any virus, the body’s immune system
could respond to the newly introduced therapeutic
vector as if it were an intruder. An immune system
reaction can lead to inflammation and other
serious risks
• An immune reaction could also make gene
therapy work less effectively, or not at all. That
is why prospective gene therapy patients are
often screened to determine whether they have
antibodies against specific viruses
• While the objective of using a particular vector
is to direct the new gene to a specific tissue
type, viruses can affect other cells that weren’t
targeted, potentially causing damage or additional
illness or disease
• After delivery of the gene therapy, the remaining
vector particles can be released from the

recipient’s body. Called vector shedding, this
can occur through feces, urine, saliva, and other
excreted bodily fluids. Shedding raises the
possibility of passing those remaining materials
on to untreated individuals (through close contact).
Its significance is currently being evaluated in
gene therapy clinical trials
• Whether gene therapy may have an adverse
impact on the health of the organ or tissues
targeted is being evaluated with long-term studies
• Gene therapy may result in creation of too much
of the protein. The effect of this overproduction,
or overexpression, could vary based on the type
of protein being replicated within the body
• For some patients, gene therapy may not work
at all. And, it is not yet clear how long the effects
of gene therapy may last

SAFETY IS KEY
It’s important to know that many safety precautions are being taken during the
development of gene therapy. Clinical trials in the United States are closely
monitored by the Food and Drug Administration and the National Institutes
of Health. Clinical trials in Europe are closely monitored by the European
Medicines Agency. Patient safety is the top priority.
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