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M edicine, including insurance medicine, 
is becoming increasingly personalized, 
homing in on the individual. It’s exciting, it’s 

challenging and in some ways like a roller coaster 
ride with ups and downs, thrills and a few curves 
along the way. 

Innovation, big data and disruptors are 
favored buzzwords at the moment and they all 
apply to medicine, too. Innovation is particularly 
evident in personalized medicine and genetics 
where laboratory advances are now allowing 
this technology to become more affordable and 
impactful. Big data is allowing scientists to collate 
and interpret information which, in turn, is leading 
to novel approaches of assessing, forecasting and 
managing risk. Health data is being collated by 
nontraditional players, too, and there is a merging 
of health data with biopsychosocial data with 
fascinating opportunities.

Personalized, or precision medicine as it is 
also known, is grouping patients together based 
on the risk of disease or response to treatment 
using medical diagnostic tests and 
techniques. For instance, it recently 
was reported that diabetes is now 

thought to be subdivided into five 
subsets, whereas for decades we have 
thought of it as only Type 1 or Type 2. 
Cancer is a particularly fine example 
where precision medicine is making 
an impact. By studying a person’s 
genome, their immune system, and 
the particular mutations causing 
cancerous cells, the oncologist can 
now use targeted or immunotherapy 
to treat specific cancers. This form of 
cancer treatment is more refined with 
better outcomes than the older one-size-fits-
all approach. While it is not for every cancer 
patient, this approach has had a significant 
impact in certain leukemias, lymphomas and 
is beginning to make inroads into cancers 
such as melanoma and lung cancer. Because 
historically lung cancer and advanced 
melanoma carried a poorer prognosis, 
any gains here are very welcome. Such 
improvements in overall survival, including 
long-term survival, are beginning to be evident 
which in turn, can be used at the underwriting 
stage to offer improved ratings. Governments 
are also closely following this technology and 
as the price of genome testing comes down, it 
is anticipated that every new cancer patient in 
the U.K. will have genome testing within the 
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next five years, not only to aid the 
use of precision medicine but also 
to understand the genetics behind 
cancer.

As noted above, precision 
medicine is running alongside 

advances in genetics. Rather than 
just homing in on only the genes, 

genomics uses whole genome 
sequencing or GWAS (Genome Wide 

Association Studies) to look at a person’s 
entire chromosomal makeup. The genome 

consists of three billion base pairs or 200 
gigabytes of data. The 1000 Genomes project 

is a study following 1,700 patients and 
contains 200 terabytes of data. While 
we have experience in underwriting 
and assessing risk for disorders where 
there is a single gene error (monogenic 
disease), genomics is now looking 
at diseases where there are complex 
and multiple gene variants that may 

contribute to a person developing a 
disease or disorder. These are known as 

polygenic disorders and interpretation is made 
all the harder as there is often the need for 

environmental factors to be present (for 
instance, smoking) to trigger a condition 

such as cancer. In addition, having 

the genes does not necessarily mean you will 
develop to manifest the disease or disorder. This is 
known as penetrance. The higher the penetrance, 
the more likely you are to develop the disorder. 
Researchers are now assessing genomes for 
conditions such as diabetes and cardiovascular 
diseases, and providing polygenic risk scores to 
predict future disease susceptibility. Such scoring 
is beginning to be used in cardiac patients to 
predict early heart disease by looking at 182 
genetic differences. This advancement in screening 
is promising as present screening misses patients 
who go on to have a heart attack. For example, it 
is a fact that 50% of people having a heart attack 
have normal cholesterol levels and so medicine 
needs to find ways to enhance screening. In the 
insurance industry, we have to understand how to 
use and interpret such polygenic risk scores and 
this journey has begun.

Key Points
The Situation: New technology is allowing the development 
of personalized medicine to make inroads in treating and 
preventing diseases.

Notable Change: Advances in science are moving medicine 
away from diagnose and treat to predict and prevent.

What’s Ahead: Medical professionals will combine an 
individual’s health data with data from smartphones and 
Fitbits to advise patients and cure and manage diseases.
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Liquid Biopsies
Over the past several years, researchers along 

with advancing laboratory technology have 
managed to identify circulating DNA and cells shed 
by cancers into the bloodstream. Cancers require a 
blood supply and they do shed cells or fragments of 
cells into the circulation. This abnormal or mutated 
DNA from the cancer can now be detected from a 
blood sample (we are talking one to two cells in five 
billion). As it is a blood sample it is called a “liquid 
biopsy” versus actually collecting a physical piece of 
cancer with a biopsy needle. In January, there was an 
announcement that a screening liquid biopsy called 
CancerSEEK has been developed. It screens for 
mutations in 16 genes that often arise in cancer cells 
and eight proteins that are often released. This test 
screens for eight common cancers—ovarian, liver, 
stomach, pancreatic, esophageal, colorectal, lung 
and breast. Detecting these 
cancers at an early stage 
offers the best survival and 
there is, therefore, very keen 
interest here. For insurance 
medicine it could improve 
survival in these patients, 
result in less morbidity if 
cancers are detected at an 
early stage and could also 
mean that the percentage 
of cancers detected at an 
early stage could increase 
the need for critical illness 
cover. The accuracy of this 
test varies for the cancers 
being screened and will 
need further enhancement. 
While very specific, the test 
is not always very sensitive 
for picking up all cancers, 
especially if at an early stage. The above examples 
are just some of the ways advances in science are 
moving medicine away from diagnose and treat to 
predict and prevent which can only be beneficial.

A New Science
Digital phenotyping is a developing 

multidisciplinary science collecting digital 
information typically from smartphones and 
devices such as Fitbits. The data can be active 
where a person actively inputs data or it can be 
passive where sensors are continually monitoring 
certain parameters. Some devices can be quite 
rude, vibrating and saying “move” if the person 
wearing it is stationary too long.

This kind of technology can be looked at in 
two ways—those who already have a medical 

condition or those who are healthy and are keen 
to maintain health. For those with existing health 
conditions, digital phenotyping is becoming very 
useful. Smart devices are now available that detect 
heart arrhythmias. ECG tracings can be relayed 
back to cardiologists in real time and captured for 
assessment and management. Glucose levels can 
be relayed back to health care professionals (or 
the patient) to enhance control. Similar monitors 
can automatically adjust doses of insulin via 
insulin infusion pumps in the so-called artificial 
pancreas. Enhanced diabetic control will reduce 
the potential complications of diabetes which in 
insurance medicine terms means lower risk and 
improved premiums.

For those who are generally well, the true 
impact of completing a set number of steps a day is 
still being fine-tuned with respect to the long-term 

impact on health. It might 
be more beneficial to do 
fewer steps but with more 
intensity for example. It 
might be more informative 
to look at how your heart 
rate changes as you exercise. 
This is once again, an 
example of where big data 
will be very beneficial. The 
above form of data is now 
being combined in digital 
platforms with novel data 
sources and it is becoming 
more fascinating but also 
challenging to understand 
the true mortality and 
morbidity impact. Two 
examples of using novel 
sources of data to assess risk 
are using facial-recognition 

technology to assess health and looking at your 
social media posts to predict mood and state of 
mental health. Facial-recognition technology and 
machine learning can assess your biological age, 
also known as physiological age, and measure how 
well or poorly your body is functioning relative to 
your actual age. The second example relates to the 
pictures you post on the web. Machine learning has 
found that if you have depression, your Instagram 
feed is more likely to feature bluer, grayer and 
darker photos with fewer faces, receive fewer likes 
and you are more likely to use a filter to convert a 
color photo to black and white.

Monitoring the advances happening in 
medicine and updating guidelines and ratings 
appropriately will be a benefit to those seeking 
insurance cover.  BR

While we have experience 
in underwriting and 
assessing risk for disorders 
where there is a single gene 
error (monogenic disease), 
genomics is now looking at 
diseases where there are 
complex and multiple gene 
variants that may contribute 
to a person developing a 
disease or disorder.


