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To be sure, precision medicine and personalized medicine are highly related and genomics plays a big role in both. 
However, even highly personalized information may or may not lead to improved health outcomes. Moreover, 
precision medicine approaches may lead to non-personalized interventions that can be used population-wide.



Precision Medicine Initiative

“Doctors have always 
recognized that every patient 
is unique, and doctors have 
always tried to tailor their 
treatments as best they can 
to individuals. You can match 
a blood transfusion to a 
blood type — that was an 
important discovery. What if 
matching a cancer cure to 
our genetic code was just as 
easy, just as standard? What 
if figuring out the right dose 
of medicine was as simple as 
taking our temperature?”

- President Obama, January 30, 2015





The world has changed:
from the beginning of the presidential term



• This sophisticated approach relied on detailed data from hospitals and laboratories, and showed that the virus 
wasn’t affecting all New Yorkers equally. That knowledge helped Greene’s team at the New York City 
Department of Health and Mental Hygiene to distribute testing resources and protective gear such as masks 
and gloves to the right places. 

• It was a different approach from New York City’s typical pandemic response plan, which advised largely blanket 
policies such as lockdowns and mass testing. “Instead of just parking a testing van somewhere in an affected 
zip code, we can park it at an intersection in the middle of the cluster,” Greene says. 

• The tech-centric, targeted approach used by Greene and other epidemiologists to address COVID-19 is part of a 
burgeoning field known as precision public health. The concept is a modernization of the 150-year-old field of 
epidemiology, similar to how precision medicine has transformed health care, says Muin Khoury.

Precision Public Health



Think local
For John Quackenbush, a biostatistician at the Harvard 
School of Public Health in Boston, the push for precision 
public health has existed since the birth of epidemiology.
In the 1850s, citizens of London stared down a different 
outbreak: cholera. The disease killed millions of people 
in the nineteenth century. In 1854, a string of cases 
appeared in Soho, in central London. Physician John 
Snow worked just a few streets away. Snow went from 
door to door and began to plot cholera cases on a map. 
He found that people who got their water from a pump 
on Broad Street were much more likely to develop 
cholera.

The concept of precision public health is not new — but the phrase is recent. Khoury coined it in a March 2015 blog 
post as he watched the genomics revolution take hold in medicine. He wanted to see that same energy spill over 
into public health. To some extent, it already had. In 1996, the CDC launched PulseNet, which used DNA 
fingerprinting of bacteria that caused food poisoning to detect large, diffuse outbreaks across county and state lines.

https://blogs.cdc.gov/genomics/2015/03/02/precision-public/
https://www.cdc.gov/pulsenet/about/index.html


Rethink the water pump & staying true to 
our original aspiration and founding mission

2020. Science of The Total Environment. Snowballing transmission of COVID-19 (SARS-CoV-2) through 
wastewater: Any sustainable preventive measures to curtail the scourge in low-income countries?





in US

• Wastewater surveillance can be an efficient way to detect 
community-level disease outbreaks and other health threats. It has 
the potential to identify a COVID-19 outbreak 1 to 2 weeks sooner 
than clinical testing and allow for a more rapid public health 
response.

• As of February 2022, health departments in 43 jurisdictions, 
representing about 16 percent of the U.S. population, were using 
funds distributed by CDC to support wastewater surveillance efforts. 
Nearly 80 percent of the U.S. population is served by municipal sewer 
systems that could be monitored through such programs. 



Challenges
• Coordination and standardization. Methods for 

sample collection, analysis, and data sharing are not 
currently standardized, making it difficult to compare 
sites and focus mitigation efforts.

• Sample integrity. Contaminants such as animal waste 
can compromise sample quality, and the origin of 
detected pathogens and chemicals may not always 
be clear.

• Privacy. Using wastewater data could pose privacy 
concerns when linked with identifiable data, 
especially in small communities. Wastewater 
contains not only a pathogen’s genetic data, but also 
human genetic data that could potentially be 
misused. Additionally, communities may be 
stigmatized if wastewater surveillance data indicate 
pathogen spread or illicit drug use.



Human challenge  Environment challenge



This is One Health! Easier said than done







The World Needs a Pandamic solution for a 
Pandemic problem

• pan could be interpreted in the literal meaning of a cooking pan, or in 
the sense of Darwin’s pangenesis theory and the emerging concept of 
pan-genome invoking all of nature;

• da refers to data applications widely used and dearly needed to 
prevent and fight pandemics in the most meaningful sense; 

• mic means microbiology and in particular various omics technologies. 
• Therefore, pandamic stresses the deep fusion of bio-technology (wet) 

and info-technology (dry). 





Look back  2003
• Completed the “human 

genome project”
• Coined “Infodemic”
• Coined “One Health”
• Built “direct reporting system”

Communicable disease control in China: From Mao to now





Look forward

Figure 1 Map of Currently Active Government-Funded National Genomic-Medicine Initiatives
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