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are continuously discovering connec-
tions between disease symptoms and 
specific genetic attributes, promot-
ing the development of increasingly 
specific drugs. Instead of prescribing 
drugs via a trial-and-error system, new 
research is focusing on strategic gene-
specific approaches, and new technol-
ogies are creating a system of health 
care that is becoming increasingly cen-
tered on the individual patient.7

TIBSOVO: A RECENT MILESTONE

Acute myeloid leukemia (AML) is 
a blood and bone marrow cancer 

in which too many undeveloped white 
blood cells are produced.10 These white 
blood cells do not function properly 
like their mature counterparts, and 
instead continue to grow in num-
ber until there is little to no room for 
healthy cells.10

Ivosidenib, marketed as Tibsovo, was made for AML 
patients whose cancer returned or did not improve after 
other treatments (known as relapsed or refractory AML, or 
R/R AML).2,3,11 Like Kalydeco, it targets a specific mutation 
found in some R/R AML patients. This mutation alters the 
gene that codes for the cytosolic isocitrate dehydrogenase 1 
(IDH1) enzyme, leading to the production of a metabolite 
that may contribute to the development of AML. Tibsovo tar-
gets the IDH1 pathway to inhibit the creation and buildup of 
the metabolite, thus curbing the cancer.11 

However, in order to determine whether or not an indi-
vidual has the IDH1 mutation, a blood or bone marrow sam-
ple is required.11 This increased prying into personal genetic 
information leaves one major question: who is allowed to 
access it? 

CHALLENGES AHEAD

As exciting and promising as the notion of precision med-
icine is, it has a fair number of ethical issues. Primar-

ily, there is the problem of confidentiality. For example, if a 
person is being treated in an emergency situation by an ER 
physician, but does not want certain, potentially sensitive, 
genetic results of their medical history to be disclosed, there 
is no time for someone to actively determine the appropriate 
information to reveal.12 If employers know that a prospective 
employee has a certain genotype that is associated with risk 
factors for a certain disease or codes for lack of response to a 
drug, they may decide not to hire that individual.12

There are also social questions to be addressed. Is it lawful 
to discriminate against people for their genotypes?12 Are indi-
viduals at a low risk for genetic disease obligated to pay higher 
taxes for the ones at higher risk? Should insurance companies 
be allowed to deny a client insurance if they believe a muta-
tion would affect their survival and function? Is it responsible 
to push patients to assume more autonomy over their own 
health, and expect them to make “correct” decisions?13 

patient may experience severely adverse consequences.6 Since 
many genes may play a role in eliciting a reaction, it is par-
ticularly difficult to make connections between genetics and 
disease. As technology continues to make strides, scientists 
will be able to use new methods to identify candidate genes 
with more accuracy and efficiency.6  

Pharmacogenetics turned a new wave in drug develop-
ment; instead of creating drugs that target the symptoms of 
the disease, this innovation targets the causes of the disease — 
in other words, they adjust the malfunctioning body system 
that was creating the observed symptoms.7 This is the case of 
Kalydeco, a drug at the forefront of precision medicine.7 

KALYDECO: THE TRAILBLAZER TO A NEW ERA

Cystic fibrosis (CF) is a genetic disease in which thick 
mucus builds up in organs such as the lungs and pan-

creas, leading to problems such as respiratory failure and 
improper digestion.8 The faulty gene in a CF patient produces 
faulty proteins that prevent proper regulation of chloride ions 
in the body, which in turn causes salt and water imbalances 
that create the mucus buildup.6    

In 2012, the FDA 
approved Kalydeco, a 
drug for CF patients 
with the G551D muta-
tion, which codes for 
the defective proteins.7,9 

Vertex Pharmaceuticals, 
which developed Kay-
ldeco, has created a web-
site with simple videos 
about genetics, CF, and 

the medication to help the public better understand the dis-
ease itself and the drug's function. Kalydeco aids the defective 
protein in its management of salt and water.9

What is particularly remarkable about Kalydeco is the col-
laborative and considerable effort put into its development. 
Overall, $75 million was invested in the development of the 
drug.7 In 1989, partnering with Vertex Pharmaceuticals, the 
Cystic Fibrosis Foundation (CFF) conducted extensive stud-
ies on cystic fibrosis and its genetic links, ultimately locat-
ing G551D.7 From there, potential compounds were tested 
in clinical trials by the CFF, and the compound that would 
become Kalydeco was discovered and marketed. Studies have 
shown a notable improvement in respiratory function with 
the use of Kalydeco.7

Kalydeco is one of many medical products that marked a 
turning point in the field of pharmaceuticals. Patient studies 
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ON AUGUST 13, 2018, THE NASDAQ SCREEN 
showed a crowd of proud doctors and scientists 
crowded around the podium, clapping as the bell 

chimed for the opening ceremony.1 They were the crew of the 
Agios Pharmaceuticals company, celebrating an important 
milestone: the FDA approval on ivosidenib, marketed as Tib-
sovo, their oral drug for relapsed or refractory acute myeloid 
leukemia (R/R AML).2.3 Although Tibsovo is the first drug 
for R/R AML with the IDH1 mutation, it is not the first of 
its kind to target genes for treatment.2,3 As we move closer to 
the application of precision medicine, more and more phar-
maceutical companies are developing medications that target 
different genes but still perform similar functions. As such 
personalized health care practices become more popular, eth-
ical issues must be properly examined and addressed. 

THE GROWTH OF PRECISION MEDICINE AND 
PHARMACOGENETICS

The concept of “individualized” medicine dates back to 
Hippocrates, the “Father of Medicine.” Hippocrates 

believed that a healer should have a personal connection 
with the patient, and 
that the role of a doc-
tor, above all, should be 
a friend, someone who 
listened to the patient 
and drew information 
from the conversation to 
treat the patient’s prob-
lems.4 When taking the 
Hippocratic Oath, heal-
ers pledged to put their 
patients’ best interests first and take all necessary steps to 
help them feel better.5 In modern times, this notion is called 
precision, or personalized, medicine, and has a more techni-
cal meaning in the context of genetics. The rise and advance-
ment of genomics have allowed scientists to sequence the 
entire human genome and understand how mutations in the 
human genome can affect human health. Every person has 
a unique genetic makeup,  so differences in genes will result 
in different pathways to disease, manifestations of symp-
toms, and responses to medication. As more is learned about 
the genetic pathways of diseases, drugs can be developed to 
specifically target certain pathways present in an individual, 
making treatment more effective.  

Such evolution in the field of health care has already taken 
place, with the emergence of pharmacogenetics, the study 
of how genetics affects an individual patient’s response to a 
drug. The current method of prescribing a one-size-fits-all 
drug regimen is extremely unproductive, as one patient may 
experience few to none of the intended effects, while another 
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Moreover, there is still a long way to go with regards to 
obtaining information about disease symptoms and their 
genetic characteristics, and then finding a way to classify and 
present the data in a way that everyone in the health care sys-
tem—researchers, clinicians, and patients—can understand.7 

Taking a further step back, there is still general complexity 
of the underlying causes of a disease, as multiple genes often 
play a role in regulating a disease pathway, thus posing a chal-
lenge for researchers to pinpoint any one gene in particular.6

With precision medicine, more patients could be treated 
with fewer resources and greater accuracy, which could cre-
ate radical changes in health care. Although precision medi-
cine is a relatively new practice, there is currently no basis to 
assess its long term efficacy. While the conventional method 
prescribes medication to large population groups, precision 
medicine focuses on treating smaller subgroups that are cat-
egorized by their genetic features.6,7 Whether or not this is a 
more cost-effective treatment approach has yet to be seen.6 

THE FUTURE OF PRECISION MEDICINE

Ultimately, precision medicine has the potential to revo-
lutionize the field of health care, and with the success 

of new drugs such as Kalydeco and Tibsovo, it is already fos-
tering this change. As the field moves towards this technical 
approach to treating individuals, it is essential that the social, 
cultural, and economical factors that foster differences in 
individuals’ health statuses are kept in mind.12 Additionally, 
the concept of precision medicine is not widely known out-
side of the scientific and health care society; more outreach 
efforts should be made to raise public awareness of this new 
era in medicine. Increased research efforts, public awareness, 
and support are the first steps necessary to help precision 
medicine pioneer a better world of health care for all. 

“As such personalized health care 
practices become more popular, 
ethical issues must be properly 

examined and addressed.”

References for this article can be found at 
TuftScope.squarespace.com

Image Source: Pixabay Creative Commons


