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Context:

Gene therapy offers new hope for those with sickle cell disease.

Introduction: 

Less than a month after the U.K. drug regulator approved Casgevy, the gene therapy to treat
people above 12 with sickle cell disease and beta thalassemia, the U.S. FDA has approved two gene
therapies — Casgevy and Lyfgenia — to treat sickle cell disease in patients over 12. Its decision on
approving Casgevy gene therapy for treating beta thalassemia is expected by March 2024.

Gene therapy: 

Gene therapy is a technique that uses a gene(s) to treat, prevent or cure a disease or medical1.
disorder. Often, gene therapy works by adding new copies of a gene that is broken, or by
replacing a defective or missing gene in a patient’s cells with a healthy version of that gene.
Both  inherited  genetic  diseases  (e.g.,  hemophilia  and  sickle  cell  disease)  and  acquired2.
disorders (e.g., leukemia) have been treated with gene therapy.
It is a direct way to treat genetic conditions as well as other conditions. There are also other3.
related approaches like gene editing. There are many different versions and approaches to
gene therapy and gene editing.
It all rests on understanding how genes work and how changes in genes can affect our4.
health. Researchers all over the world are studying many different facets of gene therapy and
gene editing.

Beginning of gene therapy using the CRISPR-Cas9 tool: 

These landmark decisions mark the beginning of gene therapy using the CRISPR-Cas9 tool to1.
treat diseases that could otherwise be cured only through bone marrow transplantation.
While Lyfgenia uses a disabled lentivirus as a vector to introduce into the blood stem cells a2.
new gene for haemoglobin that mimics the healthy version, Casgevy uses the gene-editing
tool of CRISPR-Cas9 to disable a particular gene (BCL11A) that turns off foetal haemoglobin
production in blood stem cells.
While about 10% of adults continue to produce foetal haemoglobin, in others, the BCL11A3.
gene prevents the production of foetal haemoglobin. By disabling the BCL11A gene, foetal
haemoglobin that is produced, which does not have the abnormalities of adult haemoglobin,
helps treat patients with sickle-cell disease or beta thalassaemia.
In clinical trials, 28 of 29 sickle-cell disease patients who received Casgevy gene therapy4.
were relieved of the debilitating effects of the disease for a year; for beta thalassaemia, 39 of
42 patients did not require blood transfusion for one year, and in the remaining three the
need for blood transfusion reduced by more than 70%.
In the case of clinical trials involving Lyfgenia, 30 of 32 sickle cell disease patients did not5.



suffer from severe blocked blood flow caused by sickle cells, while 28 of 32 patients did not
experience any blocked blood flow events six to 18 months post-infusion.

Huge potential and huge expenditure: 

Since both gene therapies use patients’ own blood cells for gene editing, the number of1.
patients who can potentially be treated will be huge as these treatments do not rely on
matching bone marrow donors.
But  in  reality,  these  treatments  would  be  exorbitantly  expensive.  Also,  much like  bone2.
marrow transplantation, only certain hospitals will be equipped to extract a patient’s blood
stem cells and use the genetic editing tool to the stem cells before reinjecting them, thus
limiting the number of beneficiaries.

Way forward: 

With clinical trials evaluating the therapies in a very small number of patients and for shorter
duration, the compulsion to continuously monitor their safety and efficacy through real world data
cannot be overemphasised: the possibility of unintended genetic modifications and their resultant
side effects are real when the CRISPR–Cas9 tool is used.


