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At the 2017 meeting of AdvaMed, the medical 
device industry’s advocacy organization, young 
start-up Day Zero Diagnostics was chosen as this 
year’s MedTech Innovator Global Competition 
winner. To win this accolade (and prize money of 
$350,000), Day Zero Diagnostics rose up from a 
starting pool of 600 early stage companies, made 
the cut to the final four, and was selected as the 
winner by a voting audience of 1,500 medtech 
professionals. 

The MedTech Innovator program is an accelera-
tor that brings sponsors from the industry to the 
table to  help early stage medtech start-ups make 
the right choices on the way to commercialization 
of technologies that help patients while reducing 
the costs of healthcare. Day Zero Diagnostics plans 
to do this with a means of rapidly identifying bac-
teria and their antibiotic resistance profiles so that 
infected patients can received targeted antibiotic 
therapy as soon as possible.  

The company is out to provide such valuable infor-
mation in hours (on “day zero”) to save patients 
from life-threatening sepsis, and other infections. In 
comparison, today’s culture based diagnostics take 
days to arrive at a microbe’s antibiotic resistance 
profile. If clinicians could rapidly obtain informa-
tion about bacterial identification and susceptibil-
ity, they could choose the correct targeted therapy 
days earlier, in some cases, a less toxic agent, and 
prevent the rapid rise in mortality risk that occurs 
with inappropriate antibiotics. But Day Zero’s diag-
nostic would also strike a blow in the battle against 
the public health crisis of antibiotic resistance, 
driven, in part, by the unnecessary use of power-

ful, broad-spectrum antibiotics, a ‘carpet-bombing’ 
approach to which clinicians resort when they don’t 
have the information they need to treat patients 
who are deteriorating rapidly.  

The concept for the start-up originated because 
of the frustration of Doug Kwon, MD, PhD, an 
infectious disease physician at Massachusetts 
General Hospital (MGH) and the director of clini-
cal research at the Ragon Institute of MGH, MIT, 
and Harvard. His research focuses on fighting HIV/
AIDS and other diseases of the immune system. As 
a clinician, Kwon was frustrated that it took so long 
to get useful diagnostic information while patients 
were decompensating, says Jong Lee, CEO and co-
founder of Day Zero Diagnostics. 

Kwon brainstormed with the other co-founders 
on ways that high throughput sequencing could be 
used to make the entire process faster and more 
modern, says Lee.

Whole genome sequencing (WGS), which 
involves sequencing an organism’s genome and 
then comparing that to known sequences as a 
reference, is a well-developed diagnostic method 
in prenatal care, rare disease and oncology care, 
and has become the standard in certain can-
cers such as non-small cell lung cancer, where it 
is used to determine if a patient’s tumor is likely 
to respond to a particular oncology drug. (See 
“Personal Genome Diagnostics: One-Stop Cancer 
Genome Testing,” The MedTech Strategist, April 
15, 2016; “A Boost for the Nascent Molecular POCT 
Market,” The MedTech Strategist, February 9, 
2016; and “In a New Era of Medical Omics, Shift-
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Every hour counts for patients at risk of developing sepsis, yet the diagnostic 
tests that help clinicians determine treatments don’t deliver results for 
days. Day Zero Diagnostics has taken on this challenge by combining whole 
genome sequencing, machine learning, and blood sample preparation tools. 
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ing Roles for Molecular Pathologists, 
Labs and Consumers,” The MedTech 
Strategist, May 31, 2016.) But, notes 
Lee, these applications have time on 
their side. “It is fine for an oncologist 
to take a sample of blood from a per-
son, send it to a central reference lab, 
have that lab do the next generation 
sequencing, and then return a result.” 
If that all takes a week, that is still a 
clinically relevant timeframe, he says. 
But in a severe infection, mortality risk 
increases by the hour. For this applica-
tion, a test needs to performed locally, 
in the microbiology lab or as close to 
it as possible, so clinicians can get a 
result without all the transfer time and 
waiting that goes with working with a 
distant reference lab. 

WGS has not yet come into clinical 
use in the microbiology lab. What is 
needed there, says Lee, is a straight-
forward method of sample prepara-
tion for sequencing, and an algorithm 
that can turn the sequence data into 
clinically actionable information. “We 
are building our company to solve 
both of those issues, so it will make 
all the sense in the world to use whole 
genome sequencing as a diagnostics 
method within the microbiology lab.” 

WGS is a good place to start, because 
bacteria genomes are quite diverse. 
There are far more variations within 
a species of bacteria than exist in the 
human genome. Looking at the WGS 
of a bacteria makes species identifica-
tion straightforward. 

What’s more difficult and more valu-
able, however, is the determination 
of the resistance profile. “The mecha-
nisms of resistance are not all known 
and understood. One resistance gene 
might drive a certain kind of resis-
tance, but you might find that a com-
bination of resistance genes confers 
different resistance, or the location 
of the gene within the genome might 
alter the resistance profile,” Lee says. 

Day Zero believes it has come up with 
“a modern, rigorous, Big Data approach 
to solving that problem.” Early on, the 
start-up forged an agreement with the 
microbiology lab at Mass General Hos-
pital. For almost 3 years, members of 
Day Zero’s team have been collecting 

the culture isolates that the lab is about 
to discard. “We basically collect their 
trash,” jokes Lee, who adds that Day 
Zero has licensed the right to collect 
these isolates as well as the associated 
phenotypic resistance profiles gener-
ated by the microbiology lab. 

To date, the company has amassed 
more than 30,000 such samples. 
“That gives us a pretty unique data-
set to work off of, a dataset of pheno-
typic resistance profiles based on the 
gold standard culture growth assay, 
combined with genomic sequences. 
We think we currently have the larg-
est dataset of phenotypic resistance 
types combined with their genomic 
sequences in the world.” (The com-
pany hasn’t yet paired all 30,000 sam-
ples with genomic sequences, that 
work is ongoing.) These are the inputs 
for the training of the machine-learn-
ing algorithm that will let treating clini-
cians know what they are dealing with.  

The company has targeted bactere-
mia as its first application, an impor-

tant therapeutic target that can lead 
to sepsis and death. The company 
chose this application because it is 
one of the areas of greatest unmet 
clinical need and one of the costliest 
categories of infection, says Lee. Mor-
tality rates range between 20-50% 
and treatment costs for sepsis can 
average $40,000 per patient, and in 
severe cases, rise to $100,000 per 
patient. The company believes that 
the degree of unmet need will create 
the pull for a newer diagnostic that 
may potentially cost more than tradi-
tional assays, if it can resolve cases of 
severe infection days sooner, saving 
thousands of dollars in patient treat-
ment costs.  

But that is only the beginning. “Whole 
genomic sequencing gives you an 
unprecedented amount of resolution. 
You will know far more than has previ-
ously been available by other methods, 
for example, what is in the sample and 
what is causing the infection,” says Lee, 
and that enables the diagnostic to help 
accomplish things that were previously 
difficult to do, for example, investiga-
tions of hospital-acquired infections 
and regional epidemiology. 

This will become possible, because 
every diagnostic that is run by a cus-
tomer results in the generation of a 
record that is maintained in Day Zero’s 
database, which will enable longitudi-
nal tracking as well as tracking across 
different samples. “We can tell you if 
things are very closely related to each 
other, which is valuable in the case 
of investigations of hospital-acquired 
infections,” Lee says. 

That’s the scientific basis of the com-
pany’s platform, but there are many 
parts to it, beginning with a method of 
preparing blood samples. Septic blood 
is one of the most complex clinical sam-
ples to work with for whole genome 
sequencing. Because of the large 
amount of human DNA in the sample, 
which can make it difficult and costly 

If clinicians could rapidly 
obtain information about 

bacterial identification and 
susceptibility, they could 

choose the correct targeted 
therapy days earlier, in 
some cases, a less toxic 
agent, and prevent the 

rapid rise in mortality risk  
that occurs with 

inappropriate antibiotics.
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to sequence the bacterial DNA of inter-
est, the sample prep process needs to 
achieve a very high degree of bacte-
rial DNA isolation and enrichment. 
The company is developing single- 
use cartridges to accomplish this, an 
instrument for running the diagnos-
tics, and the computational portion. 
That’s a lot to bite off, Lee admits, not-
ing that many start-ups would choose 
to solve only one part of the problem. 
“We are trying to solve both the bio-
chemistry issue, which is how to do 
the sample prep, and we are trying to 
solve the computational issue, which is 
how you make the genomic sequences 
informative and impactful to every day 
decision-making in the treatment of 
infectious diseases,” Lee says.

But the company’s five co-founders 
possess diverse skillsets and make 
up a team that is up to the challenge, 
says Lee. CTO Miriam Huntley, PhD, is 
a computational biologist with exper-
tise in genomics and machine learning; 
she has an undergraduate degree in 
physics from MIT and a PhD in applied 
math from Harvard. Doug Kwon, whose 
background was already noted, is an 
expert in infectious diseases and the 
microbiome. Melis Anahtar, MD, PhD, 
who worked in Kwon’s lab through the 
Harvard MD-PhD program, holds a bio-
medical engineering degree from MIT, 
and is now a clinical pathology resident 
at MGH, with expertise in immunol-
ogy. With a background in physics and 
machine learning, Dougal Maclaurin, 

PhD has developed seminal programs 
used in machine-learning applications. 
Lee brings the commercial expertise; he 
is a Harvard MBA and a former medtech 
commercialization consultant. 

At this stage of development, the 
company has shown proof of concept; 
that “all of the things that are part of 
this diagnostic are capable of being 
done with the science and technology 
that we’ve developed,” Lee says. Over 
the next year, the company’s goal is to 
demonstrate that all of the proven indi-
vidual components can be put together 
and integrated on an end-to-end basis 
that can “take a complex clinical sam-
ple from a patient, and deliver a spe-
cies ID and antibiotic resistance profile 
at the back end.” 

To date, Day Zero has raised $3.5 
million from angel investors and Sand 
Capital Ventures, as well as additional 
non-dilutive funding (from accelerator 
competitions like the MedTech Inno-
vator). The company plans to accom-
plish another funding round in 2018, 
which will help it complete the design 
and development stage, then take the 
device through the in vitro diagnostic 
regulatory approval process as a de 
novo 510(k) product. 

Day Zero’s goal is to deliver, to the 
treating clinicians, a result that looks no 
different than what they’re using today, 
except that they will get that informa-
tion in five hours instead of five days, 
says Lee. Doing so is by no means easy. 
“As a company, we have made a choice 
to do one of the hardest things first. If 
you look at other start-ups developing 
diagnostics or molecular diagnostics, 
they might focus on UTI’s [urinary tract 
infections], because urine and other 
clinical samples are easier to work with 
than blood.” But Day Zero is working 
where the unmet clinical need is high-
est. “Solving a diagnostics for sepsis is 
extremely valuable. We are trying to 
tackle the biggest unmet clinical need, 
even though that is one of the harder 
things to do.”      
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