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TWST: Can you just start off by providing an 

overview of the company, and explain your technologies and 
their value propositions?

Dr. Chan: CytoSorbents is a critical care immunotherapy 
company commercializing its CytoSorb blood purification cartridge 
in 18 countries around the world to control deadly inflammation. 
During life-threatening illnesses commonly seen in the intensive 
care unit — such as sepsis and infection, trauma, burn injury, lung 
injury, pancreatitis and many others — the body often produces 
vast excesses of immune system messengers called cytokines. If 
left unopposed, this cytokine storm can cause massive uncontrolled 
inflammation, leading to cell death, organ damage and ultimately 
the failure of vital organs. Multiple organ failure is the cause of 
nearly half of all deaths in the ICU, with no effective therapies to 
either prevent or treat it. Multiple organ failure remains one of the 
major unmet medical needs in all of modern medicine. 

CytoSorb is the only specifically approved extracorporeal 
cytokine adsorber in the European Union, approved for use in any 
situation where cytokines are elevated. By reducing cytokines and 
other inflammatory mediators, the goal of CytoSorb is to remove 
the fuel to the fire of life-threatening inflammation. The CytoSorb 
cartridge utilizes our highly biocompatible, porous polymer beads 
— each roughly the size of a grain of salt — which act like tiny 
sponges to extract cytokines and other inflammatory mediators 
from blood based on size and surface adsorption. 

We manufacture the CytoSorb beads at our ISO-13485-
certified facility in New Jersey. CytoSorb is used with standard 
hemodialysis machines found in most hospitals, where blood 
is repeatedly pumped outside of the body, purified through the 
CytoSorb cartridge and then recirculated back to the body. There 
have been more than 3,000 human treatments safely performed, 
most in critically ill patients.

CytoSorb achieved EU regulatory approval in 2011 
and was approved for sale in all 28 countries in the EU. It is 
now being sold directly in Germany via our own sales force, 
with distribution in 17 countries around the world including the 
United Kingdom; Ireland; the Netherlands; Austria; Switzerland; 
Turkey; countries of the Middle East, including Saudi Arabia, 
United Arab Emirates and others; India as well as Russia. We 
expect to add formal distribution in many other countries soon. 
CytoSorb® has garnered the support of more than 150 key 
opinion leaders — with more than 30 investigator-initiated 
studies underway or being planned, predominantly in Germany, 
Austria and the U.K. — as well as more than $7 million in recent 
U.S. Department of Defense funding. 

TWST: Is CytoSorb going to be approved in the U.S., 
and when do you think that might happen?

Dr. Chan: We’re currently organizing and looking to 
initiate a pivotal clinical trial in cardiac surgery that is intended to 
support U.S. FDA regulatory approval for CytoSorb. The timeline 
to complete the trial is approximately 18 to 24 months. Cardiac 
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surgery is a very important application, and although it is outside 
of critical care medicine, we are still targeting the reduction of 
inflammation. People undergo cardiac surgery for things like 
coronary artery bypass graft surgery for coronary artery disease, 
valve replacement surgery, left ventricular assist device placement 
for heart failure, congenital heart defect repair, or heart and/or 
lung transplantation. It is a very large market with a half a million 
procedures in the U.S., a half a million procedures in Europe, and 
a half a million procedures and growing elsewhere in the world, 
particularly in China and India. 

During cardiac surgery, the chest cavity is cut open, 
and the heart is exposed. In order to operate on the heart, it 
typically needs to be stopped. In this case, blood is shunted 
to a heart-lung machine that oxygenates blood and pumps it 
to the rest of the body. The problem with cardiac surgery is 
that it causes significant inflammation, particularly in patients 
undergoing long or complicated procedures. Inflammatory 
mediators, such as cytokines, free hemoglobin and complement 
factor, are also released. This inflammation can lead to 
postoperative complications, particularly respiratory failure 
and kidney failure. The incidence can be as high as 30% in 
high-risk surgeries. We are currently in more than 20 major 
heart centers in Germany and Austria, with CytoSorb primarily 
being used in two ways in cardiac surgery. 

The first way is intraoperatively in a bypass circuit in the 
heart-lung machine. We are the only cytokine-reduction technology 
that can be used in a heart-lung machine without needing a 
separate pump. The goal of CytoSorb is to remove cytokines, free 
hemoglobin and other inflammatory mediators generated during 
the surgery to prevent postoperative inflammation. A retrospective 
study was just published in the journal Kardiotechnik from the 
University of Munich Hospital at Grosshadern — one of the 
largest hospitals in southern Germany — where cardiac surgery 
in 20 patients using CytoSorb was compared to 20 that did not. 
Use of CytoSorb led to a statistically significant reduction in key 
inflammatory markers in the three days after surgery. Given that 
this postoperative inflammation is directly linked to organ injury 
and dysfunction, we believe that use of CytoSorb may help to 
reduce the incidence of such complications. 

The second way to use CytoSorb is postoperatively when 
patients begin to develop signs of whole body inflammation. 
Critical care physicians at the University of Ulm in Germany and 
others have seen a reduction in postoperative inflammation when 
treating cardiac surgery patients with CytoSorb after surgery, 
using standard hemodialysis machines. 

As we pursue regulatory approval in the U.S. in cardiac 
surgery, we will continue to leverage our EU approval to expand 
availability of CytoSorb around the world. In fact, our EU approval 
not only enables us to sell the product in all 28 countries of the EU 
but also in most countries around the world with registration, with 
a notable exception of the United States, Japan and some other 
countries. We continue to see strong demand, reorders and sales 
of CytoSorb in other countries for multiple applications in critical 
care as well as in cardiac surgery. 

TWST: Speaking of sales, you had total 2013 revenue 
of $2.4 million as compared to total 2012 revenue of $1.3 
million. What portion was from CytoSorb sales?

Dr. Chan: Our revenues come from predominantly 
two sources. The first is from sales of CytoSorb and the second 
is through grant income. CytoSorb sales are typically split 
between direct sales from Germany and distributor/partner 
sales elsewhere in the world. In 2013, our first full year of 
commercialization, we had $822,000 in CytoSorb sales with 
four direct sales people. In the first quarter of 2014 alone, we 
have already achieved $569,000 in CytoSorb sales, nearly 70% 
of sales for all of 2013. Trailing 12-month sales of CytoSorb 
continued to rise to $1.2 million at the end of Q1 2014. This 
trend is expected to continue for the foreseeable future as we 
focus on multiple engines of revenue growth.

We plan to continue to expand our direct sales team 
— currently at seven people — penetrate our accounts more 
effectively from the key opinion leaders to the junior and 
senior physicians within the department, expand usage to 
multiple clinical applications within an ICU department, 
expand to other ICUs within a hospital, drive clinical studies 
and data, and grow our geographic footprint with distributors 
and potential strategic partners. 

 The second source of revenue is through grant income. 
We’ve been fortunate to have secured more than $7 million in 
nondilutive funding in other grants and contracts related to our 
technology over the past several years. For example, DARPA, the 
agency of the Department of Defense that funds advanced applied 
research in both military and medical applications, has awarded 
us a $4 million, five-year contract to develop advanced cytokine 
and toxin binders as part of their Dialysis-Like Therapeutics 
program to treat sepsis. The goal is to develop a smart machine 
that can remove pathogens, toxins, cytokines and other unwanted 
substances from blood during sepsis and serious infections. 

Currently midway through our contract, we are 
collaborating with Battelle Laboratories, Harvard’s Wyss 

“Our revenues come from predominantly two sources. The first is from sales of CytoSorb 
and the second is through grant income. CytoSorb sales are typically split between direct 
sales from Germany and distributor/partner sales elsewhere in the world.”
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Institute, MIT, NxStage Medical, Aethlon Medical and others 
to bring this technology to clinical trials. Given DARPA’s 
track record in anticipating and funding major programs — 
such as the Internet, global positioning satellites, robotic 
surgery and many other medical innovations — we are 
excited by where this could go. 

We also were awarded a $1.15 million Phase I and II 
SBIR contract from the U.S. Army to develop our technologies 
for trauma and burn injury applications. Sepsis, trauma and 
burn injury are the major reasons why our warfighters die 
or are critically injured, and the military — just like the 
civilian population — is faced with same problems and needs 
solutions that work. The U.S. Air Force is also funding a $3 
million human pilot trauma and rhabdomyolysis study that has 
been approved by the FDA, and is currently enrolling at one 
of the major medical facilities in San Antonio, Texas. We’ve 
also received Phase I SBIR support from the National Heart, 
Lung and Blood Institute to help advance commercialization 
of another product based on our porous polymer bead 
technology called HemoDefend, which is designed to purify 
blood-transfusion products.

TWST: It sounds like the company is starting to gain 
some significant momentum. Can you explain the business 
model? 

Dr. Chan: With CytoSorb, we are targeting many 
dangerous situations where excessive inflammation can spiral 
out of control, and lead to organ failure and death. This is a 
massive worldwide market where there are little to no alternative 
treatments and where CytoSorb may be the difference between 
life and death. Because of this, CytoSorb represents a unique 
potential “need to have” therapy that supports attractive, 
stable pricing. CytoSorb is the basis of a profitable disposable 
“razorblade in someone else’s razor” business model. The 
device is plug-and-play compatible with standard hemodialysis 
machines found in ICUs around the world. Importantly, hospitals 
can utilize their existing dialysis infrastructure and do not need 
to buy a new machine to use our device. 

We sell primarily to critical care and cardiac surgery 
departments in acute care hospitals. In turn, the hospitals receive 
reimbursement of more than $500 per cartridge in Germany and 
Austria. The number of devices used per patient depends on the 
application. An ICU patient may require up to seven cartridges. 
For cardiac surgery, one device is used intraoperatively, while 
two to three are used to treat patients postoperatively. Depending 
on the application, average revenue generated per patient is 

approximately $2,000 to $5,000, or comparable to the cost of one 
to two days in the ICU in Western Europe. 

Using these numbers, the 154,000 new cases of severe 
sepsis in Germany each year alone is already a $300 to $800 
million total addressable market. The therapy more than pays 
for itself if it can improve patient outcome and/or reduce ICU 
time and cost. Our sales are solidly profitable with blended gross 
margins greater than 60% at relatively low volumes. We expect 
gross margins to rise as we gain economies of scale and benefit 
from cost reductions. 

TWST: Distribution and strategic partnerships 
appear to be key to revenue growth. How does this reflect in 
your expected revenue growth, and what are you expecting 
for CytoSorb revenue in 2014?

Dr. Chan: Although we estimate the worldwide 
total addressable market for CytoSorb is $20 billion, I think 
it’s important to note that if we were only successful in our 
direct sales territory of Germany, CytoSorbents could still be 
a tremendous success, targeting a market that is already more 
than $1 billion. Right now in Germany, we have most of the 
pieces in place for growth. 

First, Germany is the largest medical device market 
in the European Union and third largest in the world, with 
world-class medicine, a population of 82 million people, and 
a high incidence of critical illnesses and cardiac surgery. We 
are in most of the major university and public hospitals in 
most of the major cities in Germany. These are equivalent 
to leading U.S. hospitals, such as Massachusetts General, 
Johns Hopkins, Columbia Presbyterian, UCSF Medical 
Center and others. We are working closely with clinicians 
and key opinion leaders from all over the country, and seeing 
successful repeat usage in many different applications, 
including sepsis, cardiac surgery, trauma, pancreatitis, 
kidney failure and many others. 

In terms of clinical data, in addition to our cardiac 
surgery trial in the U.S., we are planning a pivotal trial in sepsis 
in Germany. We also have a growing number of case reports, 
publications and scientific presentations as well as more than 
30 investigator-initiated studies being planned — with many 
currently enrolling in Germany — and have established an 
international treatment registry with the University of Jena in 
Germany to capture clinical data from all over the world. We 
also have reimbursement in Germany, and our sales force is 
based out of our European subsidiary in Berlin. As can be seen, 
we are well-positioned in Germany.

“That said, the opportunity is much larger than Germany alone, and our goal is to make 
CytoSorb broadly available worldwide and become the de facto standard in the treatment 
of many critical illnesses — hence our focus on distributors and/or strategic partners.”
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That said, the opportunity is much larger than Germany 
alone, and our goal is to make CytoSorb broadly available 
worldwide and become the de facto standard in the treatment of 
many critical illnesses — hence our focus on distributors and/
or strategic partners. One of our most important relationships 
is our exclusive distributorship and strategic partnership with 
Biocon, India’s largest biotechnology company. Biocon has 
combined their critical care antibiotics with our CytoSorb 
immunotherapy to create one of the most comprehensive 
treatments for sepsis. They have seen strong interest and 
uptake from intensive care physicians in India, and have 
exceeded their annual sales forecasts for CytoSorb in the first 
six months. Biocon has dedicated significant resources to this 
partnership and has committed to creating a dedicated sales 
force for the product combination. Later this summer, Biocon 
will host a city-by-city tour in India promoting CytoSorb with 
one of our key opinion leaders.

Although we don’t provide formal guidance on future 
revenue growth expectations, we are currently covered by three 
analysts at Merriman Capital, Brean Capital and Zacks that have 
published their own revenue models.

TWST: It sounds like you are well-positioned in 
critical care and cardiac surgery. What market share do you 
have in blood purification in critical care and cardiac surgery 
right now, and what share do you think is left?

Dr. Chan: Blood purification in critical care is a 
broad term, so we need to distinguish what we are doing to 
control inflammation versus what others are doing to cleanse 

the blood when the kidneys fail. Up to a third of patients 
in the ICU are estimated to develop acute kidney injury, 
with many of these patients requiring either hemodialysis 
or hemofiltration when the kidneys stop working properly. 
These procedures help eliminate very small uremic toxins, 
extra fluid, pH imbalances and other substances that the 
kidney normally removes. 

However, hemodialysis and hemofiltration do not remove 
the much larger inflammatory mediators such as cytokines, 
bacterial toxins, complement factor and others. This is exactly 
what CytoSorb targets. The goal of CytoSorb therapy is to reduce 
these toxins, thereby helping to control and limit the whole body 
inflammatory response while helping to prevent or treat organ 
failure. At the other end of the spectrum, CytoSorb also removes 
high levels of anti-inflammatory cytokines in an effort to reduce 
the profound immune suppression that often leads to a high risk 
of infections in the late stages of critical illnesses. 

Overall, by helping to reduce the excessive 
inflammatory and immune suppressive effects of cytokine storm, 
CytoSorb seeks to reset or modulate the immune response so 
that it can once again function to protect and heal the body. We 
are one of the leaders in this field, yet we are only scratching 
at the surface of this massive opportunity. There is plenty of 
room left to expand. In cardiac surgery, we look to completely 
displace leukoreduction filters, an inferior technology with sales 
estimated in the millions of dollars. This is a unique opportunity 
with little in the way of direct competition. 

TWST: So who would you say is your closest 
competition? 

Dr. Chan: In the United States, there are no 
approved therapies to treat cytokine storm or to remove 
cytokines. In the European Union, CytoSorb is the only 
specifically approved cytokine adsorber. However, there are 
three other therapies available in the E.U. that try to remove 
cytokines: SepteX from Gambro/Baxter, Ultraflux EMiC 2 
from Fresenius and CPFA — or Coupled Plasma Filtration 
and Adsorption — from Bellco. 

We have distinct advantages over these various 
technologies, which may be one of the reasons CytoSorb is 
being viewed as a leader in the field. The Ultraflux EMiC 
2 and SepteX cartridges are classified as high molecular 
weight cutoff filters, indicated for use in patients with 
kidney issues. These are membrane-based technologies with 
a surface area of approximately two to three square meters, 
with large holes that allow substances smaller than those 

holes to go through. These membranes can foul quickly, can 
remove delicately balanced blood chemistries and require 
fluid replacement or dialysate. 

In contrast, our bead-based technology has massive 
capacity to bind cytokines with more than seven football 
fields’ worth of surface area in a single cartridge, does not 
change blood chemistries and is easy-to-use — blood in and 
blood out. Our CytoSorb therapy also compares favorably 
to CPFA by Bellco: using one cartridge compared to two to 
three cartridges with CPFA and capable of being used on any 
dialysis machine in any hospital, compared to use on only 
Bellco’s machine in limited countries.

TWST: Do you happen to deal with any payer 
hurdles?

Dr. Chan: Yes. Following regulatory approval, 
obtaining reimbursement is key to driving usage, and 
adoption of medical devices, drugs and biologics in general. 

“The value proposition for CytoSorb, we believe, is very compelling. The goal of treatment 
is to help stabilize patients, and help prevent them from getting too sick and spiraling down 
the rabbit hole, if you will, of organ failure, from which it is so difficult to return alive.”
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As mentioned previously, we have established reimbursement 
for CytoSorb in Germany and Austria at more than $500 per 
cartridge. In addition, we have worked with our partners to 
establish viable payer solutions in a number of our distributor 
countries, such as India, Turkey and others. To further facilitate 
reimbursement in all of our geographic territories, we plan to 
invest appropriately in clinical studies to get the clinical data 
needed to obtain reimbursement broadly. 

The value proposition for CytoSorb, we believe, is 
very compelling. The goal of treatment is to help stabilize 
patients, and help prevent them from getting too sick and 
spiraling down the rabbit hole, if you will, of organ failure, 
from which it is so difficult to return alive. Consider the 
current alternative. Today, we spend about $80 billion to $90 
billion each year in the United States on critical care medicine 
and the treatment of the sickest patients in the hospital. That 
is almost 1% of our gross domestic product, or almost 1% 
of the value of all goods and services that the U.S. produces 
each year. It is a staggering sum. 

The main problem is that despite all of the medical 
advances over the past several decades, we still do not have good 
therapies to help stabilize patients in the ICU and help them 
to recover faster. Instead, most therapies are supportive care 
therapies — often called life support — designed to help keep 
patients alive when their vital organs fail but don’t actually help 
them get better. Examples include mechanical ventilation when 
the lungs fail, dialysis when the kidneys fail and vasopressors 
when the cardiovascular system collapses. 

Once they have developed organ failure and are on life 
support, they need to stay in the ICU at an average cost of $2,000 
to $3,000 per day. A patient with a serious infection and severe 
sepsis or septic shock, will have a one in three chance of dying 
and cost on average $45,000 to $65,000 to treat, despite the liberal 
use of antibiotics and the best medical treatment. A burn patient 
with 30% of his body burned will be in the hospital on average 
for 30 days at a cost of $250,000. In general, critical illnesses are 
extremely difficult and expensive to treat. 

With CytoSorb, we have the potential to change this 
treatment paradigm. It is a very powerful solution that at the 
end of the day, with appropriate cost effectiveness and efficacy 
data, should be able to support very robust reimbursement. It 
is perhaps not a surprise that the Department of Health and 
Human Services awarded us a $0.5 million grant based on the 
potential of our technology to not only save lives but to save 
health care costs as well. 

TWST: Can you describe a little bit more about 
HemoDefend and where it is in development?

Dr. Chan: HemoDefend is our most advanced 
development project. The technology, based on an expanded 
version of our porous polymer beads, seeks to purify and 
improve the quality of transfused blood products by removing 
contaminants that can lead to dangerous transfusion reactions — 

such as transfusion-related acute lung injury, or TRALI — and 
adverse events, including death. These contaminants include 
antibodies, free hemoglobin, cytokines, bioactive lipids, 
medications and many other substances. Of the approximately 
100 million blood transfusions administered each year around 
the world, the vast majority are not purified, leading to the risk 
of hundreds of thousands of transfusion reactions each year. 
Although the risk of developing a transfusion reaction from 
one unit of blood is relatively low, on the order of 1%, for 
patients receiving multiple units of blood — such as trauma 
and other critically ill patients, surgical patients and cancer 
patients — the risk is cumulative. 

There are also the risks of old blood, due primarily to 
hemolysis during blood storage, and the release of toxic free 
hemoglobin. There have been a number of retrospective studies that 
have concluded an increased risk of adverse outcomes including 
death when old blood is used. Three large-scale randomized 
controlled studies — RECESS, ABLE and TRANSFUSE — are 
underway to help definitively answer whether old blood is bad 
blood. In the meantime, we have been developing HemoDefend 
to also help keep fresh blood fresh. 

HemoDefend is being implemented in two unique 
ways. One is as an in-line filter that can be used at the point of 
transfusion. It is placed in-line between a unit of blood and the 
patient. We have another configuration called Beads in a Bag, 
where our polymer beads are placed in the blood storage bag at 
the time of manufacturing. When whole blood is fractionated, 
packed red blood cells flow into the blood storage bag, where the 
beads immediately begin extracting contaminants and continue 
during cold storage. We are working to advance the in-line filter 
to commercialization both here in the United States as well as in 
Europe and hope to have a product on the market within a year.

TWST: What else is in your pipeline? 
Dr. Chan: Our highly biocompatible, porous polymer 

bead technology can be modified to remove different substances 
from blood and other bodily fluids. The technology is covered 
by 32 issued U.S. patents and multiple applications pending. We 
are currently in advanced development with DrugSorb for the 
treatment of drug overdose and chemical exposure as well as 
ContrastSorb to remove IV contrast from blood that can cause 
kidney failure in susceptible individuals. We look to out-license 
and monetize our pipeline with potential strategic partners.

TWST: Is there anything you would like to add before 
we end?

Dr. Chan: Thank you. Just to summarize, CytoSorbents 
is a blood purification immunotherapy company that is well-
positioned with the right product at the right time to address the 
multibillion dollar critical care market and the need for better 
therapies to prevent or treat organ failure. CytoSorb® is a singular 
product that has been well-received by physicians around the 
world with a growing body of evidence that it is helping to save 
lives in many different conditions. 
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The company is now well-capitalized following our 
$10.2 million raise in March 2014, which should help facilitate 
and accelerate growth. As a company with $1.2 million in 
trailing 12-month CytoSorb revenue, a highly profitable product 
with gross margins greater than 60% and numerous catalysts 
for growth, we believe we are just scratching the surface of 
this multibillion-dollar opportunity. Currently a relatively 
undiscovered company, we seek to elevate our profile through 
greater institutional sponsorship of our stock and uplisting to 
either the NYSE MKT or NASDAQ later this year, after we 
have made additional fundamental progress on sales, strategic 
partnerships and advancing key clinical studies.

TWST: Thank you. (KJL)
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