
 

Population Genomics: A 3-Point Strategy for a 
Healthier Future 

At first mention, the idea of cracking the genetic code on whole populations of people may 
sound like a superhero movie plot. But the true meaning and value of population genomics is far 
from just a story-line, rather offering unprecedented insight into human health that can drive 
population-wide improvements in clinical outcomes and health system sustainability. 

The study of DNA using technologies that enable sequencing, analysis, and interpretation of the 
genome has created the field of genomic medicine. Although all human beings are 99.8% 
identical when it comes to their genetic makeup, a mysterious 0.2%—about 3 to 4 million bits of 
genetic code—may vary across the population, impacting more than 300 million people 
worldwide.1 Using whole genome sequencing (WGS), exome, or microarray testing, population 
genomics programs are in constant pursuit of the variants, or mutations, that can negatively 
impact health. Once identified, these variants become  actionable targets for research and 
opportunities for prevention.

A 3-point strategy for health systems 
At its core, a true population genomics program uses large-scale, non-restricted cohorts of 
patients across health systems, communities and regions. It aligns the patient health information 
typically found in the medical record with patient genomic data to enable the use of actionable 
genetic insights at the point-of-care. A successful program unites medical professionals with 
other key healthcare stakeholders including researchers and industry, in collaborations that 
have accelerated improvements in patient health and health system performance. Together, 
these players engage in a 3-point strategy to:
1. Improve clinical outcomes through preventative and personalized care,  
2. Facilitate efficient population health management and, 
3. Accelerate discovery and therapeutic innovation.  

Improve clinical outcomes through preventative and personalized care 
For individuals, clinical applications of genomic sequencing data have expanded to improve risk 
stratification, shorten the ‘diagnostic odyssey’ and guide the selection of therapeutic options for 
safer and more effective treatments. Genomic data has evolved to inform many types of clinical 
care and is no longer limited to rare disease. For example, it has been well-established that 
CDC Tier 1 genomic conditions (Lynch Syndrome, Familial Hypercholesterolemia, and 
Hereditary Breast and Ovarian Cancer) previously thought to be rare in the population, are 
actually present in 1-2% of the population, which could mean up to 6.1 million people in the US 
are effected.2 Further, in the Healthy Nevada Project, a population-scale genomics initiative, 
90% of participants found to have one of these conditions would not have been detected using 
traditional clinical criteria.3  A pharmacogenomic analysis, which analyzes how a person’s genes 
affect their response to medications, from the same study revealed that as many as 40% of the  
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cohort was currently on a medication with significant potential to cause an adverse event due to  
their pharmacogenetic profile.4 Patients with findings like these are in practice waiting rooms 
everyday, and they underscore the significant potential genomic applications offer in patient 
care.  

Facilitate efficient population health management
For health systems, population genomics also has the potential to reduce costs and improve 
quality of care through early intervention, targeted treatment, and the ongoing diagnostic power 
of existing genomic data. A whole genome or exome sequence may present actionable 
information to treat patients preventatively, expanding the focus of healthcare beyond 
symptomatic patients and improving health metrics. Genomic information also provides health 
systems with information to improve the specificity of screening, by screening the right 
individuals at the right time, while implementing more precise risk assessment and stratification 
models. Furthermore, a successful population genomics program can facilitate improvement in 
health equity by taking an inclusive approach, which engages underserved communities 
historically lacking and unable to access preventative care. And, since a single DNA sample 
collection can yield future diagnostic potential, patients with diminished access to care receive 
equal benefits from ongoing genomic research findings. 

Accelerate discovery and therapeutic innovation
Lastly, population genomics provides a platform for pharmaceutical, biotechnology, and data 
sector engagement and investment. By integrating large, diverse data sets and using advanced 
computing technology, scientific partners can unlock a wealth of genomic information with the 
mutual benefits of economic growth and improved quality of life and care for patients. Life 
sciences companies are leveraging large, diverse data sets to accelerate drug target 
identification and biomarker discovery, and recognize the opportunity to accelerate clinical trials 
and generate deeper insights for later stage trial design and drug label application.  

 
Population-scale genomics in action 
Proof points of the power of population genomics have proliferated around the globe led by the 
United Kingdom’s “100,000 Genomes Project”, which, since 2012, has made a significant 
impact on the National Health Service (NHS), as well as the global research community.5 
Incredibly, 18.5% of data  from the project turned into actionable findings.6 So successful was 
the initial program focused on rare diseases and cancer, that the NHS surpassed 100,000 tests 
in 2018 and has now committed to sequence 5,000,000 genomes by 2024. 

In the US, the Healthy Nevada Project has amassed still more clinical evidence of the value of 
population genomics contributions to improving clinical outcomes and making a positive impact 
on public health.3 In six months of published data, the Project enrolled 26,906 participants to 
evaluate whether screening with exome sequencing could efficiently identify carriers of CDC 
Tier 1 genomics conditions.  In addition to demonstrating that 90% of individuals with these 
conditions would not have been identified in clinical practice, the study found that > 20% of  
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these patients were already affected with advanced disease.3 Because the genome does not 
change, early genomic screening could have identified these patients prior to onset of disease 
and helped to reduce overall morbidity. 

Conclusion 
Behind the vanguard health systems that are revolutionizing medicine through population 
genomics are experts who have changed the concept of the ‘clinical team.’ Computer scientists, 
statisticians, (bio)informaticists, and data scientists work with laboratory and medical 
professionals to assemble, process, and assess genomic data to help guide diagnosis and 
treatment. With one of the world’s largest CLIA/CAP next-generation sequencing labs and the 
first and only FDA authorized whole exome sequencing platform, Helix is one such group of 
experts. With a Sequence Once, Query Often™ model, genomic data is available on-demand to 
query for pharmacogenomics, cancer screening, cardiovascular panels, and infinite uses not yet 
imagined. Like radiology at the turn of the 20th Century, population genomics offers a radical 
change in the ability of providers and researchers to visualize and understand one’s current 
health condition. But that is not all. With a single specimen, the genome also provides a 
seemingly superhuman view into future health, enabling interventions well in advance of 
symptoms. In that sense, it truly does sound like an engaging superhero storyline. 
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