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We are initiating coverage of Spectral Medical, Inc. (TSX: 
EDT) with a Neutral rating and a $0.75 price target.  

 
Spectral is developing the Toraymyxin column for the 
treatment of septic shock, a whole-body inflammatory 
response to an infection with an overall mortality rate of 
approximately 30%. Current treatment options are only 
palliative, with no FDA approved treatments available. 
 
The Toryamyxin column is currently in a pivotal Phase 3 trial. 
Spectral is on the cusp of a compelling opportunity; however, 
we would like to see a few things occur before we are ready to 
jump in. Thus, we recommend that investors get familiar with 
Spectral’s story in preparation for a potential inflection point in 
the second half of 2015, as positive Phase 3 data would open 
up a potential $3 billion market opportunity.   

52-Week High 0.35 
52-Week Low 0.27 
One-Year Return (%) -50.5 
Beta N/A 
Average Daily Volume (sh) 15,043 
  
Shares Outstanding (mil) 179.9 
Market Capitalization ($mil) 55.8 
Short Interest Ratio (days) N/A 
Institutional Ownership (%) N/A 
Insider Ownership (%) N/A 

  

Annual Cash Dividend  $0.00 
Dividend Yield (%)  0.00 
  
5-Yr. Historical Growth Rates  
    Sales (%) N/A 
    Earnings Per Share (%) N/A 
    Dividend (%)   N/A 
  

P/E using TTM EPS N/A 

P/E using 2013 Estimate N/A 

P/E using 2014 Estimate N/A 
  

EDT.TO: Initiating coverage of Spectral 
Medical, Inc.; developing a treatment for 
septic shock… 
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ZACKS ESTIMATES 
 

Revenue  
(In millions of $) 

 Q1 Q2 Q3 Q4 Year 

 (Mar) (Jun) (Sep) (Dec) (Dec) 

2013 $0.7 A $0.6 A $0.7 A $0.0 A $2.7 A 

2014 $0.9 A $0.8 A $0.6 A $0.7 E $3.0 E 

2015     $3.2 E 

2016     $3.3 E 
 

Earnings per Share 
 (EPS is operating earnings before non-recurring items) 

 Q1 Q2 Q3 Q4 Year 

 (Mar) (Jun) (Sep) (Dec) (Dec) 

2013   -$0.02 A  -$0.02 A  -$0.02 A   -$1.05 A -$0.09 A 

2014   -$0.02 A  -$0.02 A  -$0.01 A   -$0.01 E -$0.06 E 

2015     -$0.06 E 

2016     -$0.06 E 
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     WHAT’S NEW 

 
Initiating Coverage 

 
We are initiating coverage of Spectral Medical, Inc. (TSX: EDT / OTC: EDTXF) with a Neutral rating and a $0.75 
price target. Spectral is developing the polymyxin B hemoperfusion device (Toraymyxin) for the treatment of septic 
shock. Sepsis is an overwhelming immune response to infection whereby the immune system releases vast 
amounts of pro-inflammatory cytokines that causes symptoms such as fever, elevated heart rate, hyperventilation, 
altered mental state, and low blood pressure. Depending on the severity, sepsis has a mortality rate of anywhere 
from 10-80%.  
 
The Toraymyxin device is an extracorporeal (outside the body) medical device designed to reduce blood endotoxin 
levels in sepsis patients. Endotoxin is found on the outer membrane of Gram-negative bacteria and is the most well 
studied and most potent initiator of the septic response. Previous studies have shown a dose-response relationship 
between endotoxin levels in septic patients and adverse outcomes including organ failure and death. In addition, 
varying levels of endotoxin in a patient’s bloodstream is correlated with increased severity of illness as measured by 
total organ dysfunction. Spectral has developed the Endotoxin Activity Assay (EAA) to quantitatively measure the 
amount of endotoxin present in a patient’s bloodstream, thus allowing the identification of those patients most likely 
to respond to treatment with the Toraymyxin column. 
 
There have been mixed results in developing treatments for sepsis that specifically target endotoxin. Two 
monoclonal antibodies (HA-1A and E5) targeting endotoxin showed promising results in early clinical trials; however 
several large follow-up studies performed with both E5 and HA-1A failed to reproduce the positive results seen in 
earlier trials, and neither drug was ever approved for use. A number of other attempts to neutralize endotoxin have 
failed in clinical testing, including the use of TAK-242, a small-molecule compound that selectively inhibits toll-like 
receptor 4 (TLR4) signaling, GR270773, a phospholipid emulsion with endotoxin binding activity, and eritoran, a 
TLR4 antagonist. 
 
The only compound to be approved by the U.S. FDA for the treatment of sepsis was Eli Lilly’s Xigris® (drotrecopgin 
alfa), which was approved in 2001 based on the results of the PROWESS clinical trial that showed 28-day all-cause 
mortality was reduced in patients treated with Xigris (24.7%) compared to those treated with placebo (30.8%). 
However, post-approval clinical studies of Xigris failed to show similar efficacy, and thus in 2011 the drug was 
removed from the market.  
 
The Toraymyxin device is approved for use in Europe and Japan and has been utilized to treat over 100,000 
patients in these regions. Multiple clinical trials have shown a survival benefit; however, these have all been small, 
open-label trials conducted outside of North America. In addition, none of the trials with the Toraymyxin device 
conducted thus far have included a patient’s endotoxin level as part of the inclusion criteria.  
 
Spectral is currently conducting a randomized, multi-center, double-blind, placebo-controlled trial, called the 
EUPHRATES trial, of the Toraymyxin device in approximately 50 centers across the United States and Canada. 
This is the first trial to use blood endotoxin level as an inclusion criteria, as patients are screened using the EAA to 
ensure that only those patients with very high levels of endotoxin in the bloodstream are included in the trial. The 
company believes these are the most likely patients to respond to treatment with the Toraymyxin column.  
 
The trial had originally planned to enroll 360 patients with a primary endpoint of 28-day all cause mortality. After a 
planned interim data analysis, the Data Safety Monitoring Board recommended that the trial size be increased to 
650, with an additional exclusion criteria added that would only allow enrollment of patients with a Multiple Organ 
Dysfunction Score (MODS) of > 9. The MODS score is a recognized scoring system used to evaluate the degree of 
organ dysfunction that exists in septic patients. Patients with a MODS score > 9 are severely ill, with an expected 
mortality rate of 50%. Recent studies from Japan have shown that treatment with Toraymyxin results in more 
favorable outcomes in the sickest patients, compared to those patients with less severe sepsis. The trial began 
enrolling patients with the new exclusion criteria in April 2014.   
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We do not anticipate the EUPHRATES trial requiring a total of 650 patients before concluding. That being said, the 
actual number of patients that will ultimately be enrolled is still unknown at this time. Approval of the Toraymyxin 
column will be based on data collected on patients enrolled after the new exclusion criteria was initiated. The 
inclusion of only the sickest patients should result in a greater difference in mortality, thus the potential exists for 
exhibiting a statistically significant effect with a smaller cohort of patients. The trial is currently enrolling 
approximately six patients per month, but is expected to increase to approximately eight per month in the near 
future. Thus, we estimate approximately 140 patients total will have been enrolled under the new protocol by the 
end of 2015. 
 
A power analysis shows that the absolute risk reduction in mortality would need to be quite large to show 
significance with only 140 patients enrolled (~28% mortality rate for treated patients, or an absolute risk reduction of 
22%). This type of a result would be quite remarkable, and well above the 12.5% absolute risk reduction seen in a 
recently published study from Japan examining the use of the Toraymyxin column in critically ill patients. We 
conservatively estimate that the EUPHRATES trial will require more than 140 patients, with the maximum number 
likely to be approximately 230 patients to be properly powered. That number of patients will likely not be enrolled 
before December 2016 based on current enrollment rates.  
 
Due to past clinical failures, there are currently no FDA approved treatments for sepsis. As such, we see 
Toraymyxin representing a significant unmet medical need. The Toraymyxin column has shown encouraging results 
in previous clinical studies; however, we are unsure of the likelihood of a successful outcome in the EUPHRATES 
trial. We see significant variability of the stated developmental timeline. We recommend investors become familiar 
with Spectral’s story, as a positive Phase 3 result could open up a potential $3 billion market opportunity.       
  

 
 

 
INVESTMENT THESIS 
 
 
Sepsis 
 
Sepsis is an overwhelming immune response to an infection, typically bacterial, but also to those caused by fungi, 
parasites, or viruses. The infection itself is not the cause of the symptoms associated with sepsis. Instead, it is the 
vast amounts of pro-inflammatory cytokines released by the immune system that causes symptoms such as fever, 
elevated heart rate, hyperventilation, altered mental state, and low blood pressure. 
 
During the course of an infection, the immune system is responsible for recognizing invading pathogens. Part of this 
process involves the release of cytokines to stimulate other immune system cells to aid in the fight against the 
invading pathogen. For reasons that are not well understood, these immune cells sometimes release more 
cytokines than are necessary. This results in making blood vessels slack and permeable, thereby reducing blood 
pressure and allowing the fluid component of blood to seep into surrounding tissues. The blood component is left 
behind and forms small clots in tiny blood vessels, which decreases the amount of oxygen that can reach major 
organs. This is the danger point, as patients who have progressed this far have reached the later stages of the 
disease. At this point, confusion sets in, the heart begins beating erratically, the kidneys and other major organs 
begin to fail, and the patient’s blood pressure cannot be raised. Thus far there is no cure for sepsis, other than 
palliative care, typically in an intensive care unit.  
 
The condition of sepsis has been known for an extremely long time, however it has always been difficult to define 
and diagnose. For the past century, sepsis has been defined as the systemic host response to an infection 
(Riedemann et al., 2003). Sepsis was originally thought to be associated with the presence of bacteria in the 
bloodstream (bacteremia). However, many patients present with symptoms of sepsis and do not have an active 
bacterial infection in their blood. 
 
Based on the lack of a consensus definition, in 1991 a conference was convened to focus on a way to clinically 
define sepsis. The outcome of this meeting was a joint publication by the American College of Chest Physicians 
(ACCP) and the Society of Critical Care Medicine (SCCM) with consensus definitions of sepsis (ACCP/SCCM, 
1992). Importantly, this publication introduced the term systemic inflammatory response syndrome (SIRS), for which 
no definable presence of bacterial infection is required. In addition, the terms “severe sepsis” and “septic shock” 
were introduced to differentiate the different stages of sepsis.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC171398/
http://www.ncbi.nlm.nih.gov/pubmed/1597042/
http://www.ncbi.nlm.nih.gov/pubmed/1597042/
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The consensus definitions had some limitations in clinical use, thus they were revisited at the 2001 International 
Sepsis Definitions Conference (Levy et al., 2003). While no superior alternative definitions were identified, one 
important result of the 2001 conference was the proposal for a “Predisposition, Infection, Response, and Organ 
dysfunction” (PIRO) system for staging sepsis. The idea behind PIRO was analogous to staging cancer or other 
diseases, and it appears that the system is successful in differentiating groups of patients with sepsis (Howell et al., 
2011).  
 
…Incidence of Sepsis… 
 
The consensus definitions of sepsis have allowed for epidemiological studies to be conducted on the incidence of 
sepsis, which occurs in approximately 2% of all hospitalizations in developed countries. There has been more 
attention paid to the incidence of severe sepsis and septic shock, with published reports showing an incidence of 
severe sepsis of 50 to 100 cases per 100,000 people in the population (Danai et al., 2005). 
 
It is estimated that there are 1,000,000 cases of sepsis in the United States each year (Martin, 2012). Interestingly, 
significant longitudinal changes in the incidence of sepsis have been noted over the past few decades, with the 
incidence of sepsis in hospitalized patients growing by 8.7% per year (Martin et al., 2003). This increase in the 
incidence of sepsis is not just confined to the U.S., but has also been noted in the U.K. and Australia (Harrison et 
al., 2006; Finfer et al., 2004). 
 
There are a number of patient-specific factors that affect the incidence of sepsis and risk factors that predispose 
certain individuals to developing sepsis. A variety of comorbid conditions will significantly increase an individual’s 
risk of developing sepsis, including HIV, cancer, and diabetes (Danai et al., 2006). Race, ethnicity, and gender have 
also been shown to result in differential risks for developing sepsis, with males and non-Caucasians having the 
highest risk (Martin et al., 2003). 
 
…Causes of Sepsis… 
 
Prior to the late 1980s, sepsis was thought to be a disease specific to Gram-negative bacteria (Parrillo et al., 1990). 
This was because sepsis was thought to be a response to endotoxin, or lipopolysaccharides that are found on the 
outer membrane of Gram-negative bacteria. While response to endotoxin can cause sepsis, it is now known that 
sepsis can be caused by any bacterial, fungal, or viral infection. More recent epidemiological data shows that Gram-
positive bacteria now cause the majority of sepsis cases. According to recent estimates, there are approximately 
200,000 cases of Gram-positive sepsis each year and 150,000 cases of Gram-negative sepsis (Martin et al., 2003). 
 
The rate of increase in fungal infections of sepsis has been greater than the overall incidence of sepsis. This may 
be a function of the increase in nosocomial, or hospital-acquired, infections or more effective bacterial infection 
treatments that allow fungal infections to take a more prominent role. 
 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/12682500/
http://www.ncbi.nlm.nih.gov/pubmed/21099424/
http://www.ncbi.nlm.nih.gov/pubmed/21099424/
http://www.ncbi.nlm.nih.gov/pubmed/16107228/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3488423/
http://www.ncbi.nlm.nih.gov/pubmed/12700374/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1550902/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1550902/
http://www.ncbi.nlm.nih.gov/pubmed/14963646
http://www.ncbi.nlm.nih.gov/pubmed/16778259/
http://www.ncbi.nlm.nih.gov/pubmed/12700374/
http://www.ncbi.nlm.nih.gov/pubmed/2197912/
http://www.ncbi.nlm.nih.gov/pubmed/12700374/
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Endotoxin is the most well studied and most potent initiator of the septic response. It makes up approximately 10% 
of the cell wall of a Gram-negative bacterium. The administration of very small amounts of endotoxin to 
experimental animals results in a number of the same physiological and biochemical hallmarks of septic shock, 
including organ failure and acute lethality (Natanson et al., 1989). Nanogram quantities of endotoxin administered to 
human volunteers produces the clinical and biochemical features of acute systemic inflammation (Lin et al., 1998) 
and a large quantity of endotoxin results in septic shock and multiple organ dysfunction (Taveira Da Silva et al., 
1993). A number of studies have pointed to important correlations between endotoxin and the development of 
sepsis. A dose-response relationship exists between endotoxin levels in patients and adverse outcomes including 
organ failure and death (Marshall et al., 2004). In addition, varying levels of endotoxin in a patient’s bloodstream is 
correlated with increased severity of illness as measured by total organ dysfunction (Klein et al., 2007). 
 
Another important function of endotoxin is that it works as a myocardial suppressant to induce cardiovascular 
changes that can lead to myocardial depression. Myocardia depression is defined as a cardiac output that is unable 
to meet metabolic demands and occurs in almost 40% of septic patients (Parrillo, 1989). Endotoxins contribute to 
myocardial depression through interactions with the cell membrane receptor toll-like receptor 4 (TLR-4) and also 
through mediators such as cytokines and nitric oxide (Russell et al., 2011). 
 
While bacterial infections are typically thought of as a prominent source of endotoxin in the bloodstream, an often 
overlooked source of endotoxin is the human gut, which contains approximately 25-30 g of endotoxin, with only 
0.001 g in the bloodstream necessary to cause death. Hypotension, one of the symptoms of sepsis, is known to 
increase gut permeability and can lead to the release of endotoxin, as shown in studies involving patients 
undergoing cardiopulmonary bypass, where hypotension is quite common, who subsequently develop endotoxemia 
(Klein et al., 2011).  
 
…Treatment and Management of Sepsis… 
 
Prompt diagnosis of sepsis is critical for a positive outcome. A 2006 study reported that for a septic patient the 
chance of dying goes up by 7.6% for every hour that goes by without treatment (Kumar et al., 2006). Effective 
sepsis treatment relies on the use of intravenous fluids, antibiotics, drainage of infected sites, and proper support for 
organ dysfunction. 
 
Early goal directed therapy is an approach to the management of severe sepsis during the first six hours after 
diagnosis. This method was first introduced by Dr. Emanuel Rivers in 2001 and relies on intensive monitoring and 
aggressive management of perioperative hemodynamics (Rivers et al., 2001). When applied to the treatment of 
sepsis, the approach involves adjustments in cardiac preload, afterload, and contractility. What this means is that 
intravenous fluids are titrated in response to heart rate, blood pressure, and urine output. Different types of fluids 
have been shown to be more advantageous than others, with crystalloid solutions and albumin preforming better at 
reducing mortality in comparison to hydroxyethyl starch (Rochwerg et al., 2014).  
 
In 2013, revised international guidelines for the treatment of sepsis were published (Dellinger et al., 2013). The 
guidelines call for diagnostic tests to be performed within the first three hours of diagnosis including measurement 
of serum lactate and blood cultures before initiating antibacterial treatment, so long as it does not delay 
antimicrobial treatment for more than one hour. For every one hour delay in the use of antibiotics, a patient’s risk of 
dying increases by 6% (Soong et al., 2012). Additional means of treatment include the use of anti-hypotensive 
agents to raise the patient’s blood pressure and tracheal intubation if the patient’s oxygen level remains low. 

http://www.ncbi.nlm.nih.gov/pubmed/2647895
http://link.springer.com/article/10.1023/A%3A1009890031293?no-access=true
http://www.nejm.org/doi/full/10.1056/NEJM199305203282005
http://www.nejm.org/doi/full/10.1056/NEJM199305203282005
http://www.ncbi.nlm.nih.gov/pubmed/15243928/
http://www.ncbi.nlm.nih.gov/pubmed/17589381/
http://www.ncbi.nlm.nih.gov/pubmed/2658761
http://www.ncbi.nlm.nih.gov/pubmed/21659747
http://www.ncbi.nlm.nih.gov/pubmed/21345192
http://www.ncbi.nlm.nih.gov/pubmed/16625125
http://www.ncbi.nlm.nih.gov/pubmed/11794169
http://www.ncbi.nlm.nih.gov/pubmed/25047428
http://www.ncbi.nlm.nih.gov/pubmed/23353941
http://www.ncbi.nlm.nih.gov/pubmed/22783783
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Sepsis patients are typically considered to be high risk for morbid complications and death. A rough percentage of 
patients who ultimately die from sepsis are as follows, broken down by the consensus definitions: 
 

 Sepsis: 10-20% 

 Severe sepsis: 20-50% 

 Septic shock: 40-80%   
 
Thankfully, the overall mortality rate for those with sepsis has been declining, with the rate falling from 30% of 
sepsis patients in the 1980s and 1990s to 20% of patients within the past decade (Martin et al., 2003). Regardless, 
the number of individuals who die each year from sepsis (~200,000) is similar to the number who dies from acute 
myocardial infarction. Sepsis is the 10

th
 leading cause of death in the United States. 

 
…Mixed Results for Treatments Specifically Targeting Endotoxin… 
 
In 1982, Ziegler et al. reported the use of human antiserum raised against endotoxin as a treatment for patients with 
bacteremia and shock (Ziegler et al., 1982). The researchers prepared antiserum by immunizing healthy volunteers 
with heat-killed Escherichia coli J5, a strain that lacks lipopolysaccharide oligosaccharide side chains so that the 
core is exposed for antibody formation. In a randomized, controlled trial it was found that 39% of control treated 
bacteremic patients died compared to 22% of J5 antiserum recipients (P = 0.011). In patients with shock, 77% of 
controls and 44% of J5 antiserum recipients died (P = 0.003). 
 
Subsequent to these results, two monoclonal antibodies were developed against endotoxin (HA-1A and E5). Both of 
these antibodies showed positive results in early clinical studies. E5 reduced mortality and enhanced the resolution 
of organ failure among patients with gram-negative sepsis who were not in shock when treated (Greenman et al., 
1991). HA-1A successfully reduced mortality at day 28 for patients with Gram-negative bacteremia whether or not 
they were in shock or not (Ziegler et al., 1991). However, there were several large, follow-up studies performed with 
both E5 and HA-1A that failed to reproduce the positive results seen in earlier trials and neither drug was ever 
approved for use (McCloskey et al., 1994; Angus et al., 2000). 
 
A number of other attempts to neutralize endotoxin have failed in clinical testing. These failures include the use of 
TAK-242, a small-molecule compound that selectively inhibits toll-like receptor 4 (TLR4) signaling (Rice et al., 
2010), GR270773, a phospholipid emulsion with endotoxin binding activity, in Gram-negative severe sepsis 
(Dellinger et al., 2009), and eritoran, a TLR4 antagonist, for the treatment of severe sepsis (Opal et al., 2013). TLR4 
is responsible for detecting endotoxin in the body and activating the innate immune response to infection. Thus, 
TAK-242 and eritoran were proposed to inhibit the binding of endotoxin to TLR4, thus mitigating the damage 
resulting from a hyper-activated immune response.         
 
…Only FDA Approved Sepsis Treatment Pulled From the Market… 
 
Eli Lilly’s Xigris® (drotrecopgin alfa) was originally approved in 2001 and was the first U.S. FDA approved 
medication for the treatment of sepsis. Xigris is a recombinant form of human activated protein C. Sepsis patients 
are thought to have microscopic blood clots form as a result of fluid loss into surrounding tissues (as discussed 
previously), thus Xigris was hypothesized to limit blood clot formation, as activated Protein C is a crucial coagulation 
regulator. The compound has anti-thrombotic, anti-inflammatory, and profibrinolytic properties. It is thought to exert 
an anti-thrombotic effect by limiting thrombin formation through inhibition of factors Va and VIIIa and profibrinolytic 
effects through inhibition of plasminogen activator inhibitor-1.   
 
Xigris had originally been approved in 2001 based on the results of the PROWESS clinical trial that showed 28-day 
all-cause mortality was reduced in patients treated with Xigris (24.7%) compared to those treated with placebo 
(30.8%) (Bernard et al., 2001). The effect was particularly pronounced in the most ill patients, thus the FDA 
approved the use of Xigris in patients with severe sepsis and a high risk of death while requesting additional clinical 
trials of Xigris in less critically ill patients. 
 
Three subsequent trials - ADDRESS, RESOLVE, and ENHANCE – failed to show the same efficacy as the 
PROWESS trial. These discrepancies led to PROWESS-SHOCK, a 1,664 patient trial that evaluated Xigris in 
patients with septic shock and a high risk of death. An interim efficacy analysis showed that there was no significant 
difference in 28-day all-cause mortality between patients treated with Xigris (26.4%) and placebo (24.2%) (Ranieri 
et al., 2012). Based on these results, in 2011 the FDA withdrew its approval for Xigris and Eli Lilly voluntarily pulled 
the drug from the market. Thus, as of now there are no currently available FDA approved treatments for sepsis. 

http://www.ncbi.nlm.nih.gov/pubmed/12700374
http://www.ncbi.nlm.nih.gov/pubmed/6752708/
http://www.ncbi.nlm.nih.gov/pubmed/1865542/
http://www.ncbi.nlm.nih.gov/pubmed/1865542/
http://www.ncbi.nlm.nih.gov/pubmed/1988827/
http://www.ncbi.nlm.nih.gov/pubmed/8198341/
http://www.ncbi.nlm.nih.gov/pubmed/10755499/
http://www.ncbi.nlm.nih.gov/pubmed/20562702/
http://www.ncbi.nlm.nih.gov/pubmed/20562702/
http://www.ncbi.nlm.nih.gov/pubmed/19770753
http://jama.jamanetwork.com/article.aspx?articleid=1669798
http://www.ncbi.nlm.nih.gov/pubmed/11236773
http://www.ncbi.nlm.nih.gov/pubmed/22616830
http://www.ncbi.nlm.nih.gov/pubmed/22616830
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…Difficulty in Sepsis Drug Development… 
 
The examples discussed above are just a few of the many instances where pharmaceutical companies have had 
very limited success in developing treatments for inflammatory conditions, of which sepsis is included. There have 
been approximately 150 clinical trials testing candidate molecules intended to block the inflammatory response in 
critically ill patients, with almost all of the trials having failed.  
 
One reason for this could be the reliance on mouse models for drug screening, as a 2013 study showed that mice 
respond quite differently from humans to inflammatory conditions such as trauma, burns, and infection (Seok et al., 
2013). This means that preclinical research showing a compound was effective at mitigating sepsis in mice is 
unlikely to translate to humans, unlike the case for a number of other conditions.    
 
While animal models will always be an important part of drug discovery, what the failures in developing anti-
inflammatory medications show is that a proper animal model that accurately replicates the human condition is 
extremely important. In addition, the notion that mouse models of sepsis are not effective in drug discovery also 
means that pharmaceutical companies may be starting anew when it comes to developing treatments for sepsis, 
with few novel treatment options likely to be developed in the near term. 
 
Toraymyxin Column 
 
Based on the aforementioned discussion regarding the high mortality rate and lack of new therapeutic options for 
sepsis patients, it is clear that alternate treatments are desperately needed. Spectral is developing a therapeutic 
hemodialysis device coupled with a diagnostic test that selects for those patients most likely to respond to 
treatment. The company refers to this approach as ‘theranotics’ (therapy + diagnostic). 
 
The polymyxin B hemoperfusion device (Toraymyxin) is an extracorporeal (outside the body) medical device 
designed to reduce blood endotoxin levels in sepsic patients (Shoji, 2003). Severe septic patients sometimes have 
significant levels of endotoxin in the bloodstream, either due to a Gram-negative bacterial infection (less often) or 
through increased gut permeability brought about by depressed blood pressure (more common). The gut contains 
approximately 25-30 g of endotoxin, with only 0.001 g in the bloodstream necessary to cause death. The presence 
of endotoxin activates monocytes and macrophages that release pro-inflammatory cytokines such as tumor 
necrosis alpha (TNF-α) and interleukin (IL)-6 that induce systemic inflammation, endothelial damage, hypotension, 
and multiple organ failure. Removal of endotoxin is thought to decrease the body’s overall inflammatory response. 
 
Polymyxin B is an antibiotic with a high activity against Gram-negative bacteria and a high affinity for endotoxin. 
While effective as an antibiotic, the intravenous use of polymyxin B has been limited due to the compounds 
nephrotoxicity and neurotoxicity (Li et al., 2006). Since 1994, polymyxin B has been immobilized with a polystyrene 
fiber in a hemoperfusion device that allows for the removal of endotoxin without subjecting the patient to the toxic 
effects of the antibiotic. The Toraymyxin device was developed by Toray Industries and has been available in Japan 
since 1994 with approval for its use in Europe coming in 2002. 
 

 
 
There have been a number of small, open-label clinical trials of the Toraymyxin column, with most studies showing 
encouraging results. A meta-analysis was performed that identified 28 publications – 9 randomized controlled trials, 
7 non-randomized parallel studies, and 12 pre-post design studies – that reported the effect in sepsis patients 
treated with the Toraymyxin column on blood pressure, use of vasoactive drugs, oxygenation, and mortality (Cruz et 
al., 2007). The studies included 1,425 patients where 978 were treated with Toraymyxin hemoperfusion and 447 
received conventional medical therapy. Overall, mean arterial pressure increased by an average of 26% following 
Toraymyxin treatment.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3587220/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3587220/
http://www.ncbi.nlm.nih.gov/pubmed/12921125
http://www.ncbi.nlm.nih.gov/pubmed/16931410
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206475/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206475/
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In addition, dopamine/dobutamine usage decreased by 1.8 μg/kg per minute after Toraymyxin treatment. The mean 
arterial partial pressure of oxygen/fraction of inspired oxygen (PaO2/FiO2) ratio increased by 32 units. The 
PaO2/FiO2 is a comparison between the oxygen level in the blood and the oxygen concentration that is breathed 
that helps to determine the degree of any problems with how the lungs transfer oxygen to the blood. A value less 
than 250 indicates an impairment in gas exchange, thus an increase of 32 would represent a >10% increase in 
those patients. Lastly, Toraymyxin treatment was associated with a significantly lower mortality risk.  
 
An inherent downside to this (or any) systematic review is that trials with positive outcomes are more likely to be 
published than trials with negative or neutral results. In addition, the Toraymyxin column has been available in 
Japan for nearly 20 years, yet published results represent only a fraction of the total number of treated patients. 
Only one of the randomized controlled trials analyzed in the systematic review came from outside of Japan, with 
that study showing no benefit with the use of the Toraymyxin column. Lastly, it was generally not stated whether the 
data analyst was blinded to the groupings in each study. 
 
…EUPHAS Trial Supports Use of Toraymyxin Column… 
 
Since very few controlled trials had been performed outside of Japan, a prospective, randomized, multicenter trial 
was conducted at 10 tertiary care intensive care units in Italy between December 2004 and December 2007 (Early 
Use of Polymyxin B Hemoperfusion in Abdominal Sepsis [EUPHAS]) (Cruz et al., 2009). Sixty-four patients with 
severe sepsis or septic shock were enrolled into the trial and randomized to ether conventional therapy (n=30) or 
conventional therapy plus two sessions of Toraymyxin hemoperfusion (n=34). The patients were eligible for 
enrollment if they had severe sepsis or septic shock due to intra-abdominal cavity infection requiring emergency 
abdominal surgery. The primary outcome of the study was change in mean arterial pressure (MAP) and 
vasopressor requirement, with secondary outcomes being the PaO2/FiO2 ratio, change in organ dysfunction as 
measured using Sequential Organ Failure Assessment (SOFA), and 28-day mortality. 
 
An interim analysis was planned after enrolling 30 patients per group and following up until hospital discharge. The 
interim analysis triggered the stopping rule based on a statistically significant reduction in mortality in the 
Toraymyxin hemoperfusion group. Results were discussed with the president of the ethics committee (Internal 
Institutional Ethical Commission of the coordinating center), who declared it unethical to deprive a potentially 
beneficial therapy to a group of patients that carry high mortality. The study was thus terminated. 
 
The following table gives an overview of patient characteristics. There were no statistically significant differences 
between the two treatment groups. 
 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/19531784/
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The following table shows results for the primary outcomes. MAP significantly increased from 76 mm Hg at baseline 
to 84 mm Hg (P = .001), while inotropic score (an indicator of both catecholamine and dopamine use) significantly 
decreased from 29.9 at baseline to 6.8 in the Toraymyxin hemoperfusion group (P < .001). Similar results were not 
observed in the conventional therapy group. The vasopressor dependency index, an expression of the dose-
response relationship between vasopressors and MAP, decreased significantly in the Toraymyxin hemoperfusion 
group but not in the conventional therapy group. 
 

 
 
The 28-day mortality was 32% (11/34 patients) in the Toraymyxin hemoperfusion group and 53% (16/30 patients) in 
the conventional therapy group. The unadjusted mortality rates are shown in the following table (unadjusted HR, 
0.43; 95% CI, 0.20-0.94), and the survival curve is shown beside it. After adjusting for SOFA score, the Toraymyxin 
hemoperfusion group had a significant reduction in 28-day mortality (adjusted HR, 0.36; 95% CI, 0.16-0.80; 
P = .01). In a further analysis of hospital mortality, 20 of 30 patients (67%) died in the conventional therapy group 
compared with 14 of 34 patients (41%) in the Toraymyxin hemoperfusion group. After adjusting for SOFA score, the 
Toraymyxin hemoperfusion group had a significant reduction in hospital mortality rate (adjusted HR, 0.43; 95% CI, 
0.21-0.90; P = .026). 
 

 
 
The results of the EUPHAS trial are encouraging, particularly the difference in 28-day all cause mortality between 
patients treated with Toraymyxin hemodialysis compared to the conventional therapy group. In addition, this study 
was in contrast to another study performed in Europe that failed to show a difference in 28-day all cause mortality 
between patients treated with Toraymyxin hemodialysis and conventional treatment (Vincent et al., 2005).  
 
However, while the authors’ state there was a statistically significant difference in 28-day mortality between the two 
groups, when alternative statistical analyses are performed on the crude mortality data they do not show a 
statistically significant difference. In a letter to the editor of JAMA, Dr. Jean-Louis Vincent explains that the 
statistically significant difference in mortality rates reported in the EUPHAS study was based on the analysis of a 
hazard ratio generated by a Cox proportional hazards regression survival model and that the odds ratio (OR) of the 
crude 28-day mortality data did not reach statistical significance (OR = 0.42; 95% confidence interval, 0.13-1.29, P 
= 0.10) (Vincent, 2009). In addition, by the Fisher exact test there was no statistically significant difference between 
the two groups (P = 0.13). Due to this, there is some controversy surrounding the fact that the EUPHAS study was 
stopped early for a secondary end point (28-day all cause mortality) that was not statistically significant. 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/15834304
http://jama.jamanetwork.com/article.aspx?articleid=184852
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…The EUPHRATES Trial… 
 
A recurrent theme for all the aforementioned clinical trials of the Toraymyxin device is that: 1) none of them were 
blinded; 2) endotoxin levels were not measured as part of the inclusion criteria, however patients were typically 
selected based on the evidence of septic shock from an intra-abdominal source and as such they are likely to have 
elevated endotoxin levels; and 3) none were performed in North America. Thus, there was a need for a randomized 
controlled trial of the Toraymyxin device in North America. 
 
The “Evaluating the Use of Polymyxin B Hemoperfusion in a Randomized controlled trial of Adults Treated for 
Endotoxemia and Septic shock (EUPHRATES)” (NCT01046669) trial was initiated in June 2010 and is taking place 
at 50 ICU centers in the U.S. and Canada. The primary outcome of the trial is 28-day all cause mortality. The trial 
originally planned to enroll 360 patients; however, that number has since been expanded following a planned 
interim analysis (discussed further below). Patients will be treated with two Toraymyxin columns, with approximately 
24 hours separating the two treatments. 
 
Participants in the trial are ≥ 18 years of age with septic shock and high endotoxin activity (EAA ≥ 0.6). Endotoxin is 
measured via the endotoxin activity assay (EAA), which was developed by Spectral and received 510(k) clearance 
from the FDA in 2003 for the measurement of clinical samples for endotoxemia and to assess patients for risk of 
severe sepsis. The assay is semi-quantitative and values are expressed as EAA units between 0 and 1. A low EAA 
level is considered to be < 0.40, intermediate level 0.40 to 0.59, and high level ≥ 0.60. The cutoffs were determined 
based on the results of the MEDIC trial (Marshall et al., 2004). The EAA test is another differentiator from prior 
sepsis trials involving Toraymyxin hemoperfusion, as no prior trials have included an EAA score as part of the 
inclusion criteria, thus Spectral is specifically targeting those patients with very high levels of endotoxin in their 
bloodstream that are likely to respond to treatment with the Toraymyxin column.   
 

 
 
For inclusion, septic shock is defined as a documented or suspected infection as indicated by either directed or 
empiric use of antibiotics and the presence of hypotension of at least two hours duration requiring ongoing 
vasopressor support despite a fluid challenge of 30 ml/kg in the previous 24 hours. Subjects must also have at least 
one additional organ failure as defined by oliguria, thrombocytopenia, or need for mechanical ventilation. There is 
no requirement for subjects to meet any systemic inflammatory response syndrome criteria. 
 
The EUPHRATES trial is blinded. For those patients assigned to the control arm, a simulated hemoperfusion event 
is carried out to coincide with the timing of the treatment events in the other arm. In addition, a “cut” line is placed on 
the skin to simulate the presence of an indwelling central line. To maintain the trial’s blind, the ICU physician 
investigators, those health-care professionals involved in recording blinded data, and those who are involved in data 
analysis will remain blinded to allocation of treatment.     
 
Statistical analysis of the primary endpoint (28-day all cause mortality) will be performed through Fisher’s exact test. 
In addition, a long-term follow-up of survival status at 90 days, six months, and 12 months will be undertaken that 
will entail a comparison of long-term survival rates after assignment to either the treatment perfusion or the sham 
control perfusion group. 
 
 
 

https://clinicaltrials.gov/ct2/show/NCT01046669
http://www.fda.gov/ohrms/dockets/dailys/03/jul03/072803/03p-0340-pav0001-vol1.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15243928/


 

 
 

Zacks Investment Research                                          Page 11                                                            scr.zacks.com 

 
…Interim Analysis of the EUPHRATES Trial… 
 
On January 27, 2014, the Data Safety Monitoring Board (DSMB) for the EUPHRATES trial met to review the results 
of the second planned interim analysis after 184 patients had been randomized and followed for 28 days. On that 
date, the DSMB agreed that the stopping rules for safety, efficacy, and futility were not met and that the trial should 
continue.  
 
Based on recommendations from the DSMB the sample size was recalculated and increased from 360 to 605 
patients. The EUPHRATES trial was designed to show a benefit in mortality between the treated group and the 
control group of between 10% and 15% at eighty percent power. The original sample size of 360 enrolled patients 
would be required to show a 15% benefit in mortality, while demonstrating a 10% difference will require 605 
patients.  
 
An additional recommendation by the DSMB was that another exclusion criteria be added to the clinical protocol. 
The DSMB recommended that patients with a Multiple Organ Dysfunction Score (MODS) of ≤ 9 no longer be 
eligible for inclusion in the trial. The MODS score is a recognized scoring system used to evaluate the degree of 
organ dysfunction that exists in septic patients. Septic patients with a MODS score of > 9 have a mortality rate of 
approximately 50%.  
 
A justification for inclusion of the sickest patients is found in a study conducted in Japan that showed patients 
treated with continuous renal replacement therapy (CRRT) and two Toraymyxin cartridges had a mortality rate of 
34.5% compared to patients treated with only CRRT that had a mortality rate of 46.9% (Iwagami et al., 2014). 
CRRT is a form of dialysis that is utilized to treat the sickest patients. These results are in contrast to a study by the 
same group that showed no difference in mortality rates when utilizing the Toraymyxin column in a cohort of less 
severe septic patients, thus Toraymyxin treatment appears to be most effective when utilized to treat patients with 
the highest risk of death. Lastly, the authors of the study noted that patients treated with two Toraymyxin columns, 
which is occurring in the EUPHRATES trial, had a more meaningful benefit than those treated with only one column. 

 
…”Reset” of EUPHRATES trial… 
 
The FDA has agreed to the new trial protocol (the addition of the MODS exclusion criteria) and that a significant 
difference between treated and untreated patients would be exhibited by a P value ≤ 0.05. Thus, approval of the 
Toraymyxin column will be dependent upon data generated from the patients randomized since the addition of the 
MODS exclusion criteria. The EUPHRATES trial sites have been randomizing patients based on the new clinical 
protocol since April 9, 2014 and the trial has been enrolling an average of six patients per month since that time, 
thus we estimate that approximately 50 patients have been randomized into the trial under the new protocol.  
 
WE BELIEVE that altering the protocol to include only the sickest patients is a sound strategy, particularly since 
there did not appear to be a large enough difference in mortality between treated and untreated patients in the 
cohort analyzed as part of the interim analysis to show statistical significance (and hence, the almost doubling of the 
total sample size necessary to show a statistically significant difference in mortality). However, while focusing the 
trial on severely ill patients could result in a statistically significant difference in mortality, we view it as a high-risk 
approach given the 50% historical mortality rate associated with this group of patients. Will these patients be too far 
along in their disease for endotoxin removal to make a difference?  
 
When Will EUPHRATES Finish? 
 
The company is currently guiding for approval of the Toraymyxin column as early as the first half of 2016, implying 
the EUPHRATES trial will be finished by the end of 2015. We are currently unsure about the probability surrounding 
that timeline. The trial is currently enrolling six patients per month, which we think could be increased to 7-8 per 
month, thus by the end of 2015 we estimate there will be approximately 140 patients total enrolled under the 
amended protocol. We have performed a power analysis to show: A) what the total enrollment of patients and the 
mortality rate will need to be at 80% power to show statistical significance (with an assumed mortality rate for 
control patients of 50%) and B) the statistical power of the study with 140 patients enrolled assuming various 
mortality rates for the Toraymyxin treated cohort (again assuming 50% mortality in the control patients).   
 
 
 
 
 

http://reference.medscape.com/calculator/mods-score-multiple-organ-dysfunction
https://docs.google.com/a/vt.edu/file/d/0B10OUaQZjkpORDROUFhsOEYweHc/edit
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What the graph on the left shows is that, assuming a mortality rate of 50% for the control cohort, for the study to be 
80% powered the absolute risk reduction in mortality would need to be quite large to show significance with only 
140 patients enrolled (~28% mortality rate for treated patients, or an absolute risk reduction of 22%). This type of a 
result would be quite remarkable, and well above the 12.5% absolute risk reduction in the Japanese study 
referenced previously. 
 
Another way to look at it is to examine how much statistical power the study would have at 140 patients total with 
various mortality rates for the Toraymyxin treated group. The graph above on the right shows the statistical power 
as a function of mortality rate of the Toraymyxin treated patients. If there were a 15% absolute risk reduction (35% 
mortality rate in Toraymyxin treated patients), the study would only be 50% powered to show a significant difference 
in mortality with 140 patients enrolled. In other words, there would only be a 50% probability of success. Based 
upon this analysis, we do not feel that the trial will be able to conclude at the end of 2015 unless there is a 
significant increase in the enrollment of patients. We view this as unlikely due to the addition of the MODS score 
exclusion criteria that decreases the number of potential patients, thus making it harder to increase monthly 
enrollment beyond our target of seven to eight per month.  

 
Increasing the sample size from 360 to 650 implies that there was an approximate 10% absolute risk reduction in 
mortality for the patients that had been treated prior to the interim analysis. We are comfortable with assuming an 
additional 7% absolute risk reduction due to the addition of the MODS score criteria, thus giving a maximum sample 
size of approximately 230 patients necessary for the study to be 80% powered. At an enrollment rate of seven 
patients per month from now on, we estimate the study would enroll 230 patients around December 2016, which we 
believe is the latest that the trial would conclude. 
 
We readily admit that our power analysis is quite conservative, and we would be remiss to not mention the 
possibility of a more remarkable absolute risk reduction occurring due to the parameters that Spectral has put into 
place for the EUPHRATES trial: 
 
1) Use of EAA test to only include those patients with very high levels of endotoxin in their bloodstream. 

Unfortunately, no previous clinical trial has included this, thus there is no precedent for how this will impact the 
trial.  

2) Use of two treatments with Toraymyxin column. The study by Iwagami et al. referenced above showed that 
patients with one treatment had a 28-day mortality of 41.0% compared to 34.5% for patients who received two 
treatments. 

3) Exclusion criteria for patients with MODS score ≤ 9. This likely increases the mortality rate of the control group 
of patients (to approximately 50%), but may also increase the risk, as these patients may be too sick to be able 
to save enough of them to show statistical significance.    

 
…Utilizing a Modular PMA to Accelerate Approval… 
 
Premarket approval (PMA) is the FDA process of scientific and regulatory review to evaluate the safety and 
effectiveness of Class III medical devices. Class III medical devices are ones that “support or sustain human life, 
are of substantial importance in preventing impairment of human health, or which present a potential, unreasonable 
risk of illness or injury.” As the Toraymyxin column is utilized to improve survival outcomes in septic patients, it is a 
Class III medical device.  
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The PMA application is quite extensive, and includes the device description and intended use, nonclinical and 
clinical studies, case report forms, manufacturing methods, labeling, etc. With a traditional PMA application, the 
complete application is submitted to the FDA all at once. The FDA has also established the “modular PMA”, where 
a company can submit the various components (modules) of the PMA application as soon as each module is 
completed. This allows the company to correct any deficiencies that are found by the FDA sooner in the review 
process than would occur with a traditional PMA application.  
 
With a traditional PMA application, once the FDA receives the full application the agency determines whether the 
PMA is suitable for filing by reviewing the PMA for completeness. Within 45 days of receiving the application, the 
FDA will advise the applicant whether the PMA application was filed. The date of filing is the date that a PMA 
accepted for filing was received by the agency. The 180-day period for review of a PMA starts on the date of filing. 
 
In a modular PMA the application is submitted over time, with the FDA taking 90 days to review each module of the 
application as it is submitted. Once the final module of the PMA has been submitted (i.e., final clinical data, 
proposed labeling, and summary of safety and effectiveness) the FDA determines if the completed PMA is suitable 
for filing, and issues a filing/non-filing letter within 45 days of receipt of the last PMA module. The 180-day period for 
review begins on the day that the final module of the PMA is filed.   
 
In September 2014, the FDA agreed to accept a modular PMA for the Toraymyxin column, and Spectral is targeting 
to submit the first three modules of the PMA, covering preclinical and manufacturing matters, in the first half of 
2015. Ultimately, the final module cannot be completed until the end of the EUPHRATES trial, and while the 
company is guiding for the trial to be completed at the end of 2015, we are more inclined to take a more 
conservative approach at this time and instead are modeling for the trial to be completed at the end of 2016, and 
approval of the Toraymyxin column in 2017.  
 
 
 
 

 VALUATION AND RECOMMENDATION 
 

We are initiating coverage of Spectral Medical (TSX: EDT.TO) with a Neutral rating and a $0.75 price target. 
 
Spectral is developing the Toraymyxin column for the treatment of severe sepsis. The Toraymyxin column is a 
polymyxin B loaded absorption column designed to reduce blood endotoxin levels in sepsis patients. Polymyxin B is 
an antibiotic with very high affinity for endotoxin, a component of the outer membrane of Gram-negative bacteria 
that is the most potent initiator of the septic response. The Toraymyxin column is approved in both Japan and 
Europe and has been used to safely treat over 100,000 patients. 
 
…Limited Treatment Options For Severe Sepsis… 
 
Sepsis is a potentially life-threatening condition caused by an overwhelming immune response to an infection. While 
the overall mortality rate for sepsis has been decreasing over the past 20 years, the condition is still responsible for 
the same number of deaths each year (~200,000) as from acute myocardial infarction making sepsis the 10

th
 

leading cause of death in the United States. 
 
Part of the reason for the high mortality rate has to do with the limited number of treatment options, with no 
medications currently approved by the FDA for the treatment of sepsis. Early goal directed therapy, first introduced 
in 2001, is an effective means of stabilizing a septic patient through rigorous monitoring of heart rate, blood 
pressure, and urine output and subsequent titration of intravenous fluids as those parameters change. However, 
there is still a significant unmet medical need for better treatment options. 
 
The only drug to be approved by the FDA for the treatment of sepsis was Eli Lilly’s Xigris® (drotrecopgin alfa). 
However, it was pulled from the market in 2011, 10 years after the initial approval, as follow up clinical trials were 
not able to show treatment with Xigris resulted in a reduction in 28-day all cause mortality. Thus, there are currently 
no FDA approved medications for the treatment of sepsis, with a number of high-profile clinical failures in the past 
few years.  
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…Removing Endotoxin As A Strategy… 
 
Treatment with the Toraymyxin column is predicated on the idea that removing endotoxin from a patient’s 
bloodstream will decrease the inflammatory signal, thus harnessing in the immune response and decreasing the 
symptoms associated with that response, as well as the myocardial depressant effects that endotoxin produces. A 
number of small, open-label studies have supported the use of the Toraymyxin column in decreasing mortality in 
septic patients; however, the ongoing EUPHRATES trial being conducted by Spectral is the first to test the 
Toraymyxin in North America as well as the first blinded study of the device.  
 
The Toraymyxin column is composed of polystyrene fibers coated with the antibiotic polymyxin B, an effective 
antibiotic with high affinity for endotoxin. However, the drug cannot be used systemically due to high incidences of 
nephrotoxicity and neurotoxicity associated with its use.  The Toraymyxin column is quite effective at removing 
endotoxin, with greater than 90% of the available endotoxin removed from a patients bloodstream after two 
treatments. Spectral is utilizing the endotoxin activity assay (EAA) value as an inclusion criterion for the 
EUPHRATES trial, thus including only patients who have the highest endotoxin levels. An EAA value <0.4 is 
considered “normal”, a value of 0.4-0.6 is considered intermediate, and a value > 0.6 is “high”. Thus far, patients 
entering the EUPHRATES trial have had an average EAA value of approximately 0.75. 
 
…Potential Sepsis Market… 
 
There are an estimated 1,000,000 cases of sepsis in the United States each year (Martin, 2012). Approximately 
one-third of these patients will develop severe sepsis, with approximately one-half of those patients having both an 
elevated EAA and a MODS score > 9, which is the patient population that will be targeted by Spectral. Since each 
patient is treated with a total of five EAA tests and two Toraymyxin columns, we calculate a potential market of 
875,000 EAA tests and 350,000 Toraymyxin columns used each year. We estimate that the EAA test and 
Toraymyxin column cost approximately $200 and $10,000, respectively, meaning that the U.S. sepsis market is a 
potential $3.5 billion opportunity. 
 

 
  
…EUPHRATES Trial Continues to Enroll Patients… 
 
Spectral initiated the EUPHRATES Phase 3 clinical trial in June 2010 and had 15 sites up and running by the end of 
2012. There are currently 50 hospitals eligible to enroll patients in the study throughout Canada and the U.S. It 
could be argued that the trial is taking a very long time to fully enroll. That being said, investors should keep in mind 
that it is quite difficult to identify septic patients who fit all the inclusion/exclusion criteria. The EUPHRATES trial is 
screening approximately 125 patients per week, with most patients not qualifying due to not meeting the 
vasopressor requirements, not having a MODS score > 9, or not having an elevated EAA score. For comparison’s 
sake, the PROWESS-SHOCK trial that evaluated Xigris was performed from 2008-2011 in 208 hospitals and 
screened 27,816 patients in order to enroll 1,697 (6.1% enroll-to-screen rate).  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3488423/
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The primary outcome of the EUPHRATES trial is now 28-day all cause mortality in patients that are in severe septic 
shock with EAA > 0.6 and a MODS score of > 9. Past research suggests that the expected mortality rate in this 
group of patients is close to 50%. Since the implementation of the new exclusion criteria (MODS score ≤ 9), the 
composite mortality rate of the enrolled patients has increased significantly, indicative of the fact that those patients 
most likely to benefit from treatment with the Toraymyxin column are being properly identified and randomized into 
the trial. Thus far, approximately 50 patients have been randomized into the trial according to the revised protocol.  

 
Approximately six patients per month are being enrolled into the study and we estimate this could rise to seven or 
eight per month as the clinical trial sites fully adjust to the altered protocol. Thus, by the end of 2015, the study 
should have approximately 140 patients enrolled. Based on a power analysis (see ‘When will the EUPHRATES trial 
finish?’), we do not foresee the trial being properly powered at that time in order to show statistical significance, as it 
would take an enormous absolute risk reduction in order to show significance (> 20% difference in mortality 
between the Toraymyxin treated and control groups). Instead, we conservatively estimate that a maximum of 
approximately 230 patients will be necessary, with the study likely to have enrolled that many patients by the end of 
2016.  
 
...Little Downside Risk, But Questions Still Remain… 
 
Spectral currently has a market cap of only approximately $57 million; thus, there is limited downside to an 
investment in the company at this stage. However, there are enough questions at this point to make us wait on 
recommending the shares. The company reported $11.7 million in cash and cash equivalents as of September 30, 
2014, due in part to a two-stage financing undertaken in June 2014. The company will be able to sell an additional 
$5 million worth of stock in March 2015, which we estimate will extend the cash runway to the second half of 2016. 
Whether this will be enough to get the company through the end of the EUPHRATES trial is unknown as we are 
unsure of when exactly the trial will conclude. We remind investors that we are estimating the trial will not be fully 
powered until the end of 2016.  
 
We see three potential outcomes to the EUPHRATES trial: 1) the mortality difference between patients treated with 
the Toraymyxin column and control patients is very large (>15% absolute risk reduction); 2) the mortality difference 
between patients treated with the Toraymyxin column and control patients is small, but enough to make it 
statistically significant (~10% absolute risk reduction), or 3) the mortality difference between patients treated with 
the Toraymyxin column and control patients is not statistically significant.  
 
Clearly, the first two outcomes would be a positive for Spectral; however, we feel that the magnitude of a potential 
positive outcome is likely to go a long way toward determining the uptake of the Toraymyxin column in an intensive 
care setting and ultimately how much revenue the company is likely to derive from the device. However, there are a 
number of questions in regard to whether the trial will be successful, such as: 
 
 Will the use of patients with MODS score > 9 lead to a successful outcome (i.e., could those patients be too sick 

to be able to save with the use of the Toraymyxin column?) 
 Will the company allow the trial to go on long enough to be fully powered, as the company is currently guiding 

for approval of the Toraymyxin column as early as 2016, which would imply the EUPHRATES trial finishing at 
the end of 2015? 

 Will there be another interim analysis of the EUPHRATES trial to examine how the results are changing with the 
altered exclusion criteria?  

 
A rather important potential catalyst for the stock in the next 6-9 months would be the announcement of another 
interim analysis. While we are unsure of whether or when this will occur, we believe that since the DSMB has 
previously performed an interim analysis and made alterations to the study it is quite likely to happen again to 
ensure the proper patient population is now being targeted. The most likely outcomes from an interim analysis are: 
 
1) The study is stopped due to a statistically significant improvement in 28-day all cause mortality in patients 

treated with the Toraymyxin column. 
2) The DSMB recommends the study continue as planned with a recalculation of the sample size necessary to 

show statistical significance. 
 
We can envision an interim analysis being performed in the fourth quarter of 2015, as this is when the company is 
targeting for completion of the study. Even if the study were not stopped by the end of 2015, we would view a 
recalculation of the sample size to <230 patients (which we have calculated to be the maximum that would likely be 
necessary) to be a positive as well as it would help to set a definite time point for completion of the trial. 

http://www.spectraldx.com/assets/rls-06.11.14.pdf
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Regardless of when it happens, a positive outcome to the EUPHRATES trial would cause a significant revaluation 
of Spectral’s shares, as there are no FDA approved treatment options for sepsis, and the sepsis market in the U.S. 
is a greater than $3 billion opportunity. We feel that there will be ample opportunity for investors to take a position in 
Spectral during the year as more information is gathered in regards to the EUPHRATES trial. We recommend that 
investors get familiar with Spectral’s story, and follow the updates as to when or if another interim analysis will be 
performed and when the company is likely to complete the trial. 
 
…Spectral’s Other Revenue Sources… 
 
For all intent and purposes, an investment in Spectral Medical, Inc. is predicated on successful commercialization of 
the Toraymaxin column. However, Spectral does derive some revenue from the sale of proprietary reagents 
(monoclonal antibodies, recombinant proteins, and calibrators). These materials are sold for use in research and 
development as well as in products manufactured by other diagnostic companies through non-exclusive license and 
supply agreements. In addition, the company earns royalty revenues from license arrangements based on a 
percentage of end user sales of Troponin I. In 2013, the company earned $1.3 million in royalty revenue and $1.1 
million from the sale of reagents.    
 
…Valuing Spectral Medical… 
 
We are currently taking a conservative approach and modeling for the EUPHRATES trial to conclude in December 
of 2016. This timeframe is certainly subject to change; particularly if an interim analysis is performed that reveals 
more information about when the trial is likely to conclude. We understand our model is different from what Spectral 
management is currently guiding, as the current guidance is indicating that the Toraymyxin column could be 
approved as early as the first half of 2016. While Spectral will be utilizing a modular PMA application, we do not feel 
that this appreciably speeds up the approval process, and that the development timeline is completely dependent 
upon when the EUPHRATES trial ends. Instead, we model for the Toraymyxin column to be approved in 2017 and 
launched in 2018.  
 
We forecast that each treatment will cost $21,000 ($10,000/column x 2 columns per patient + $200/EAA test x 5 
EAA tests per patient). As of now, we are projecting peak market share of 25% in a target population of 175,000 
septic patients per year to occur in 2024, with corresponding peak revenues of $1.2 billion. Given the limited 
treatment options available for sepsis patients and the lack of many viable sepsis treatments in late stage 
development, we feel that this is a fully realizable potential. However, based on our uncertainty surrounding whether 
the EUPHRATES results will be positive, coupled with the uncertainty regarding the timeline for the trial, we are 
utilizing a large discount rate and probability adjustment to derive a net present value for the company.  
 
We assign a 30% discount rate to account for the uncertainties we have discussed, we forecast free cash flow to be 
60% of gross revenues, and we assign a 50% probability of the EUPHRATES trial being successful. This gives us a 
net present value for the company of approximately $138 million. Spectral currently has a fully diluted share count 
of 184.5 million shares, which leads to a fair value of approximately $0.75 per share. Thus, valuation is attractive at 
today’s price. Risk and visibility keep us at a ‘Neutral’ rating, both of which are clearly “fixable” as the story 
progresses and more information is released in 2015.  
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MANAGEMENT PROFILES 

 
Paul Walker, M.D., Ph.D., F.R.C.S.C. – Director, President and Chief Executive Officer 
Dr. Walker joined Spectral as President and CEO in April 2001. Previously, he held the position of COO of the 
Toronto General Hospital, and was Surgeon in Chief and Vice President of the Surgical Directorate of the University 
Hospital Network. Dr. Walker was an active Vascular Surgeon and the Director of the Intensive Care Program, and 
Professor of Medicine and Laboratory Medicine at the University of Toronto. A pioneer in the area of endotoxin and 
its role in sepsis, and the co-inventor of the Endotoxin Activity Assay (EAA™), Dr. Walker is a frequent participant at 
leading sepsis and critical care conferences, has been a keynote speaker at symposiums focusing on the role of 
endotoxin in sepsis, and is the author of over 100 scientific publications. He received his M.D. from the University of 
Western Ontario, his Ph.D. from the Salgrenska University of Göteborg, Sweden, and is a graduate of the 
Advanced Management Program from Harvard School of Business. 

 
Tony Businskas, C.A. – Executive Vice President and Chief Financial Officer 
Mr. Businskas leads Spectral’s financial operations. A Chartered Accountant with more than 30 years of business 
experience, he has held senior financial positions in both public and private companies, as well as in public practice, 
and has significant experience in mergers and acquisitions, corporate reorganizations, business partnerships and 
alliances, tax planning and finance. Mr. Businskas graduated with a B.A from the University of Toronto in 1971 and 
became a chartered accountant in 1975. He further studied general management at the Richard Ivey School of 
Business, University of Western Ontario, Canada and at the Darden School of Business, University of Virginia. 
 
Debra M. Foster, R.N. – Vice President, Clinical Development 
Ms. Foster brings more than 20 years of experience to the Spectral team. Starting her career as a Registered Nurse 
specializing in the adult critical care setting, Ms. Foster’s research experience began as a clinical research 
coordinator for the Medical Surgical Intensive Care Unit of Toronto General Hospital. This included being an active 
member of the Canadian Critical Care Trials group where she developed expertise in clinical trial design, operation 
and execution. Ms. Foster is a former Certified Clinical Research Coordinator (CCRC) and has lectured to medical 
professionals on the topics of sepsis and clinical trials for sepsis internationally. Ms. Foster holds a Bachelor of 
Sciences degree in Human Biology from the University of Toronto. 
 
Gualtiero Guadagni, Ph.D. – Vice President, Sales and Marketing 
Dr. Guadagni is responsible for the development and expansion of commercial opportunities for Toraymyxin and 
Spectral’s Endotoxin Activity Assay (EAA™) in Canada, the United States and Europe. Prior to joining Spectral, Dr. 
Guadagni spent 10 years at ESTOR S.P.A where he was the company’s sales and marketing director, and scientific 
consultant for Toraymyxin. ESTOR is a Milano-based company specialized in the production, promotion, and sale of 
advanced biomedical devices in the areas of dialysis, intensive care, and hemodynamics. As ESTOR’s sales and 
marketing director, Dr. Guadagni managed an 18-person sales and marketing team that focused on selling and 
marketing dialysis products on the Italian Market, as well as intensive care products such as Toraymyxin,  EAA™, 
and proLUNG in Italy, Switzerland, and Austria where the sales of EAA™ and Toraymyxin have grown annually. Dr. 
Guadagni has a PhD in bioengineering and a master’s degree in mechanical engineering, both from Politecnico di 
Milano University in Italy. 
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     PROJECTED FINANCIALS 
 

 
Spectral Medical, Inc. 
Income Statement 
 

Spectral Medical, Inc. 2013 A Q1 A Q2 A Q3 A Q4 E 2014 E 2015 E 2016 E 

Toraymyxin $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 
YOY Growth   - - - - #DIV/0! #DIV/0! #DIV/0! 

Royalties $1.6 $0.0 $0.0 $0.0 $0.0 $1.7 $1.8 $1.8 
YOY Growth                 

Products 
(EAA/biochemicals/Instrumenation) $1.1 $0.0 $0.0 $0.0 $0.0 $1.3 $1.4 $1.5 

YOY Growth                 
Other Income $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

YOY Growth                 

Total Revenues $2.7  $0.9  $0.8  $0.6  $0.7  $3.0  $3.2  $3.3  

CoGS $0.9 $0.3 $0.2 $0.1 $0.2 $0.7 $0.8 $0.8 

Gross Income $1.8  $0.6  $0.6  $0.5  $0.6  $2.3  $2.4  $2.5  

Product Gross Margin 67.8% 70.9% 79.3% 79.2% 78.6% 76.7% 75.2% 76.0% 

Employee Benefits $3.3 $1.0 $0.8 $0.8 $0.9 $3.6 $4.0 $4.5 

% R&D 123.6% 120.5% 107.3% 130.6% 121.4% 119.5% 123.8% 135.1% 

Consulting and Professional Fees $7.4 $2.3 $1.6 $1.3 $1.5 $6.7 $7.0 $8.0 

% SG&A 274.4% 266.6% 206.0% 203.7% 214.3% 224.9% 216.7% 240.2% 

Other expenses $2.5 $0.5 $0.6 $0.4 $0.5 $2.0 $2.5 $3.0 

Operating Income ($11.4) ($3.2) ($2.5) ($2.0) ($2.3) ($10.0) ($11.1) ($13.0) 
Operating Margin -421.6% -370.0% -315.0% -314.9% -328.6% -334.0% -342.7% -389.5% 

Total Other Income $0.1  $0.0  $0.0  $0.0  $0.0  $0.0  $0.0  $0.0  

Pre-Tax Income ($11.3) ($3.2) ($2.5) ($2.0) ($2.3) ($9.9) ($11.1) ($12.9) 

Taxes & Other $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Tax Rate 100% 0% 0% 0% 0% 0% 0% 0% 

Net Income ($11.3) ($3.2) ($2.5) ($2.0) ($2.3) ($9.9) ($11.1) ($12.9) 
            

 
    

Reported EPS ($0.09) ($0.02) ($0.02) ($0.01) ($0.01) ($0.06) ($0.06) ($0.06) 

YOY Growth - -       -   - 

Shares Outstanding 128.3 134.5 134.5 168.8 180.0 154.4 190.0 210.0 
Source: Zacks Investment Research, Inc.                                                                  Jason Napodano, CFA 
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