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Mast Therapeutics (MSTX - $ 0.56) 
Make It Less Sticky is What Sickle Cell Disease Patients Want. 

We are initiating coverage of Mast Therapeutics (MSTX) with a Buy rating and a 
12-month price target of $2.50. Supported by modest clinical risk of the ongoing 
Phase III study as a potential treatment resolving vaso-occlusive crisis (VOC) in 
sickle cell disease (SCD) patients; and modest time needed for potential results  
release (expected in late 2015), we believe MST-188’s clinical success, potential 
approval and commercial outlook are all very encouraging 

• We are optimistic on a positive outcome of the ongoing MST-188 in VOC of 
SCD patient Phase III study given the encouraging prior clinical study 
results and current study design.  Our investment thesis mainly centers on the 
likely clinical success of MST-188 Phase III (EPIC) study followed by potential 
FDA approval, possibly in later 2016 or 2017. Although the prior Phase III study 
failed to meet its primary endpoint, we view the strong positive trend (p=0.07) 
bodes well for the success of the ongoing study since the EPIC trial: 1) with 
substantially lower stringency of its primary endpoint vs. prior one; 2) patient 
cohort which already exhibited positive outcome of the prior study is well 
presented; and 3) not likely to under-recruit patient.  Together, we view potential 
success of the EPIC study would be the major catalyst for MSTX shares. 

• MST-188 potentially could take a first mover advantage as possibly the first 
approved treatment for resolving VOC in SCD patients. With a potentially > 
1 year lead time in patient recruitment for the Phase III study, MST-188 has the 
potential to be the first approved product that could resolve VOC in SCD patients 
ahead of competitor GMI-1070.  Given the unmet medical need and lack of 
competing products initially, MST-188 could potentially enjoy a first mover 
advantage in the marketplace.   

• Commercialization of SCD treatment could be ideal for a mid-to small 
biotech company like Mast Therapeutics. SCD patients and hospitals with 
treating physicians are very concentrated in a small number of metropolitan areas 
in the U.S. As such, commercialization of a SCD therapy potentially could be 
ideal for mid- to small biotech company by using limited resources to potentially 
realize the full economics of the asset.  MSTX also has flexibility for out-
licensing MST-188 commercialization to a partner. 

• Substantial upside remains at the current valuation. The MSTX story is 
under-exposed, in our opinion, and as such, shares are under-valued based on our 
peer comparable probability adjusted DCF analyses. 
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(Dec)  1Q 2Q 3Q 4Q FY P/E  
FY-14E  -0.06A -0.06   -0.07   -0.07   -0.26    N.A.  
FY-13A  -0.12   -0.09   -0.05   -0.06   -0.28    N.A.   
FY-12A  -0.09   NA -0.07   -0.08   -0.33    N.A.  
FY-11A  NA NA NA NA -0.47    N.A.  

         

Source: Laidlaw & Company estimates  

FOR ANALYST CERTIFICATION AND DISCLOSURES, PLEASE SEE DISCLOSURES SECTION AT THE END 
OF THIS REPORT.  This report has been prepared by Laidlaw & Co (UK), Ltd. Investors should be aware that the firm 
may have a conflict of interest that could affect the objectivity of this report.  Investors should consider this report as only 
a single factor in making their investment decision.  All prices are those current at the end of the previous trading session 
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Investment Thesis    

• We are initiating coverage of Mast Therapeutics (MSTX) with a 
Buy rating and a 12-month price target of $2.50.  Mast Therapeutics 
is a late development stage company with lead product, MST-188; 
currently under Phase III study as a potential treatment resolving vaso-
occlusive crisis (VOC) in sickle cell disease (SCD) patients.   

• We are favorably inclined toward a successful outcome of the 
ongoing Phase III study; supported by encouraging prior clinical 
study results and improved study design of the ongoing current 
trial.  Although that the prior MST-188 in VOC of SCD patient Phase 
III study (conducted by prior owner, CytRx) did not meet its primary 
endpoint, we hold a positive view believing that the ongoing pivotal 
(EPIC) trial is very likely be successful and potentially receive 
approval. Our bullish view is based on the trial design of the ongoing 
study which incorporated risk-mitigated changes of information learned 
from prior trials and therefore, has a higher probability of success.  

• Specifically, we believe: 1) although primary endpoint of the prior 
Phase III study was substantially more stringent (need to simultaneously 
satisfy all four co-endpoints) than the ongoing pivotal (EPIC) trial (only 
one: reduction of the duration of VOC mainly based on completion of 
parenteral analgesic use), the prior Phase III study results still exhibited 
positively trended (p=0.07). As such, we believe MST-188 is active and 
the outlook of the EPIC trial, in our opinion, is very promising; 2) given 
insufficient patient enrollment (actual 255 while target was 350) could 
have been one possible reason that the outcome of prior Phase III study 
was sub-par, we anticipate the EPIC study would likely enroll all 
projected 388 patients to satisfy powering assumptions; and 3) since the 
pediatric patient cohort (29% of total) of the prior Phase III study has 
demonstrated statistically significant efficacy (p=0.009), we view the 
odds are more favorable for the EPIC trial to potentially achieve 
positive results given pediatric patients should account for a substantial 
portion of the patients enrolled. It is noted that the EPIC study allocated 
substantial patient recruitment efforts in children’s hospitals and 
pediatric clinics.   

• Commercially, MST-188 could potentially take a first mover 
advantage as the first approved treatment for resolving vaso-
occlusive crises in sickle cell disease patients.  With substantial unmet 
need in VOC duration reduction and lack of approved therapeutics, the 
competitive landscape, in our opinion, is relatively modest.  Our due 
diligence suggests one major competing development is GMI-1070 
(Rivipansel) developed by GlycoMimetics and Pfizer. A GMI-1070 in 
VOC of SCD patients Phase III study is scheduled to start in September 
2014, which is approximately one year behind EPIC trial.  Although it is 
difficult to predict the outcome of GMI-1070 Phase III study and 

Our $2.50 price target is 
supported by peer 
comparable and DCF 
analyses.  

Although that the prior MST-188 in 
VOC of SCD patient Phase III 
study (conducted by prior owner, 
CytRx) did not meet its primary 
endpoint, we hold a positive view 
believing that the ongoing pivotal 
(EPIC) trial is very likely be 
successful and potentially receive 
approval. 

MST-188 potentially could enjoy 
more than one year lead time in 
market if the drug is approved by 
the FDA.  If so, MST-188 possibly 
could enjoy substantial first mover 
commercial advantage over other 
competitors 
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potential competiveness in patient recruitment, MST-188 could 
potentially be the first product reaching market, possibly in 2017 based 
on its development timeline (projected study completion time for MST-
188 and GMI-1070 are YE2015 and YE2017, respectively) –MST-188 
potentially could enjoy more than one year lead time in market if the 
drug is approved by the FDA.  Should this scenario be realized, MST-
188 possibly could enjoy substantial first mover commercial advantage 
over other competitors.   

• Commercialization of SCD therapeutics could be ideal for a mid-to 
small biotech company like Mast Therapeutics. Although MSTX 
could out-license MST-188 to a partner for commercialization, we 
believe it is equally possible that the company could commercialize 
MST-188 by themselves.  The fact that SCD patients and hospitals with 
treating physicians are very concentrated in small number of 
metropolitan areas in the U.S. suggesting to us that a therapeutic 
product in this space is ideal for mid- to small biotech company to 
commercialize by themselves and potentially realize the full economics 
of the asset.  For example, the top four metropolitan areas account for 
nearly 25% of the market; while nearly half of SCD patients are treated 
in the top 16 metropolitan areas.  In addition, it is estimated that less 
than 200 hospitals in the U.S. serve a majority of SCD patients.  As 
such, a relatively small sales force led by experienced 
commercialization leadership could potentially accomplish this task 
well. 

• Additional pipeline advancements afford upsides.  In addition to 
development of VOC in SCD patient, MST-188 could also have 
therapeutic utility in other indications as an earlier version of the 
product has demonstrated clinical efficacy in treating acute myocardial 
infarction (AMI) patients.  With an improved safety profile compared 
with the earlier generation product, and its unique therapeutic attributes; 
MST-188 has potential as a treatment in various cardiovascular and 
other indications,  In 1Q14, the company began conducting a Phase II 
study to evaluate MST-188 in acute limb ischemia (ALI), and a Phase II 
study in heart failure could start later in 2014.  In addition, the company 
recently acquired a second asset, AIR001, that could be used as a 
potential treatment of pulmonary hypertension (PH) associated with 
heart failure with preserved ejection fraction (HFpEF).  The company is 
scheduled to report clinical data (with n>20) from a prior Phase II study 
that evaluated AIR001 in pulmonary arterial hypertension (PAH) in 
3Q14.  We do not believe any value from these developments is 
accounted for at the current valuation.  

• Valuation is favorable.  Based on multiple clinical developments and 
market potential of MST-188, if clinically successful and approved for 
VOC in SCD patients, we believe MSTX shares are undervalued.  With 
several material catalyst events, some in 2014 and more in 2015 and 
beyond, we believe MSTX shares potentially could materially 
appreciate should the outcome of these events be positive.  Accordingly, 
our $2.50 price target is supported by peer comparable and DCF 
analyses.  We are recommending MSTX shares to long-term oriented 
investors with high risk tolerance.  

 

SCD patients and hospitals with treating 
physicians are very concentrated in small 
number of metropolitan areas in the U.S. It 
suggests to us that a therapeutic product in 
this space is ideal for a mid- to small biotech 
company to commercialize by itself and 
potentially realize the full economics of the 
asset. 

Additional pipeline includes MST-
188 in acute limb ischemia (ALI), 
and AIR001 in pulmonary 
hypertension (PH) associated 
with heart failure with preserved 
ejection fraction (HFpEF). 

Based on multiple clinical 
developments and market 
potential of MST-188, if clinically 
successful and approved for VOC 
in SCD patients, we believe 
MSTX shares are undervalued 
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Company Description 
Mast Therapeutics is an advanced clinical stage biopharmaceutical company 
focusing on the development of MST-188 as a potential treatment resolving 
vaso-occlusive crisis (VOC) in sickle cell disease (SCD) patients.  The company 
is conducting a Phase III pivotal (EPIC) study and potentially to report top-line 
results in late 2015.  Should the study outcome be positive and potentially 
received approval, MST-188 could potentially be the first VOC in SCD 
therapeutic launch in the U.S. (possibly in 2017).  MST-188 is also in clinical 
studies (both ongoing and in planning) in other cardiovascular indications, such 
as acute limb ischemia (ALI) and heart failure.  The company’s second asset, 
AIR001 has the potential as a treatment in pulmonary hypertension (PH) 
associated with heart failure with preserved ejection fraction (HFpEF).   
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Anticipated milestones in 2014 and beyond and pipeline 

 

Source: Laidlaw & Company and company presentation  

 

 

  

Product Indication Event Timing Importance

Periodical updates on Phase III trial progress 2014/2015 ***

Completion of Phase III (EPIC) study 4Q15 ***

Report of Phase III study top-line results Late 2015 ****

Potential NDA filing 1H16 ***

Potential approval 2017 ****

Acute limb ischemia Report of Phase II study top-line results Late 2015 ***

Heart failure 
Potentially provide clinical development 
guidance 2H14 ***

AIR001 Pulmonary arterial 
hypertension

Report clinical data of > 20 patients 3Q14 **

**** / ***** Major catalyst event that could impact share price very significantly while *** event is more informative 

Vaso-occlusive crisis 
(VOC) in sickle cell 
disease (SCD) 

MST-188

Development Pipeline
Product Indication Preclin I II III Reg Launch Comments

Sickle cell disease Phase III data expected in 4Q15

Acute limb ischemia Phase II data expected in 4Q15

Acute heart failure Phase II study to start in 2H14

AIR001
Pulmonary arterial 
hypertension 

20 pt, data expected in 3Q14

Source:  Laidlaw & Company and company presentation 

MST-188
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MST-188 Has Exhibited Encouraging Activities Resolving 
Vaso-Occlusive Crisis in Sickle Cell Disease (SCD) Patients 
and Phase III Study is Underway 
MST-188 is an improved drug with multiple mechanisms of action, 
particularly in blood viscosity reduction 
MST-188, a secondary generation purified poloxamer 188 (PP188), is a 
nonionic copolymer surfactant composed of blocks of hydrophobic 
polyoxypropylene and hydrophilic polyoxyethylene (Figure 1) with multiple 
therapeutic properties, such as hemo-rheologic and anti-thrombotic.   

Figure 1: What is MST-188 

 

Source: Company presentation 

Despite its potential multiple cellular and metabolic processes, the fundamental 
effect of MST-188 is mainly biophysical as the drug modulates the hydrophobic 
and hydrophilic interactions of cells to restore the integrity of their damaged cell 
membranes.  As such, MST-188 only adheres to damaged but not healthy cell 
membranes (Figure 2) 

Figure 2: MST-188 interacts differently between healthy and damaged cell membranes 

  

Source: Company presentation 

The essential effect of MST-188 is 
mainly biophysical as the drug 
modulates the hydrophobic and 
hydrophilic interactions of cells to 
restore the integrity of their 
damaged cell membranes. 
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Mechanistically speaking, MST-188 exhibits a high affinity to hydrophobic 
areas of damaged cell membranes via its hydrophobic region (two left legends 
on Figure 3).  In the cell membrane of a healthy cell, the hydrophobic area is 
usually shielded away from exposure to the hydrophilic surroundings and 
therefore, is spared from interacting with MST-188. A cell membrane’s 
hydrophobic area exposure to external environment usually occurs only if the 
membrane is damaged.  After the hydrophobic area of damaged cell membranes 
are covered by MST-188, cell is then situated in a more normal environment and 
potentially could rebuild its damaged membrane and presumably restore its 
normal activities and / or ameliorate its abnormal functions (center right legend 
on Figure 3).  Once the cell membrane integrity is restored, MT-188 is squared 
out and released from the repaired cell (far right legend Figure 3).  

Figure 3: How MST-188 repairs damaged cell membranes 

     

Source: Company presentation 

After the binding of MST-188 and while cell membrane repair is underway, 
certain abnormal cell functions could potentially be corrected, resulting in 
different physiological effects, which include cyto-protective, rheological, anti-
inflammatory and anti-thrombotic effects (Figure 4).   

Figure 4: Multiple biophysical effects of MST-188 

 

Source: Company presentation 

• Cyto-protective effect. Given MST-188 could act as a membrane 
“sealant” in facilitating membrane repair, it could have the effect 
protecting the cell from hemolysis and ischemia. 

• Rheological effect. As MT-188 binds to the damaged hydrophobic 
domains on red blood cells (RBCs) and endothelial cells, it could 
potentially minimize the adhesive interactions in microcirculation and 

In the cell membrane of a healthy cell, 
the hydrophobic area is usually 
shielded away from exposure to the 
hydrophilic surroundings and 
therefore, is spared from interacting 
with MST-188.  A cell membrane’s 
hydrophobic area exposure to the 
external environment usually occurs 
only if the membrane is damaged. 

MST-188 has different 
physiological effects, which 
include cyto-protective, 
rheological, anti-inflammatory 
and anti-thrombotic effects 
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change the rheological properties of blood.  As such, it could decrease 
the viscosity of blood flow and reduce RBCs aggregation – together, 
improving perfusion and reducing flow resistance. 

• Anti-inflammatory effect.  By inhibiting circulating blood cells 
adhering to endothelium (the initial step of inflammation cascade), and 
adhesive interactions between white blood cells and the vessel wall (an 
intermediate step of inflammation cascade); MST-188 could have anti-
inflammatory activities.  

• Anti-thrombotic effect. MST-188 has the potential to inhibit weak 
platelet-activation stimuli and release of adenosine di-phosphate from 
RBCs.  As such, it could minimize the self-perpetuating response that 
leads to thrombosis. 

Despite challenging study design and inadequate execution, prior Phase III 
study results demonstrated efficacy. The prior owner of MST-188 (then 
named PP188), CytRx, conducted a Phase III study evaluating the drug vs. 
placebo for resolving vaso-occlusive crisis (VOC) in sickle cell disease (SCD) 
patients.  The decision to launch this study was based on an earlier positive 
Phase II study carried out by Burroughs Wellcome (now GlaxoSmithKline) on 
the same indication.  The Phase III study demonstrated treatment benefits of 
MST-188 vs. placebo.  However, it did not achieve statistical significance in the 
primary study endpoint (p=0.07), which was a reduction in the duration of a 
painful crisis.  The data was published in 2001at JAMA; 286: 2099-106.   

The primary endpoint was a composite endpoint of reduction in the duration of a 
painful crisis within the maximum of 168 hours (7 days). The results were 
analyzed in two different ways: first was the time needed for resolving the 
painful episode (Figure 5); and the second was in a time-to-event manner using 
Kaplan-Meier log-rank method for the proportion of patients remaining on crisis 
(Figure 6).  The first analysis indicated that ~9 hours differences demonstrated 
between MST-188 vs. placebo did not achieve statistical significance if based on 
all treated patients (p=0.07), and was statistically significant if based on all 
randomized patients (p=0.04).  The outcome of 16 hours and 21 hours 
differences demonstrated by patients concurrently receiving hydroxyurea 
(p=0.02) and of patients under 15 year old (p=0.01), respectively were all 
statistically significant (Figure 5).   

Figure 5: Phase III results indicated MST-188 was active but did not achieve 
statistically sigificant improvemet in resolving VOC  

  

Source: Orringer, E. P., et. al., JAMA 2001; 286 (17):2099-2106 

Despite challenging study 
design and inadequate 
execution, prior MST-188 
Phase III study results 
demonstrated efficacy 
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Results from Kaplan-Meier analysis indicated that differences between the two 
groups failed to achieve statistical significance (p=0.09).  The rate of crisis 
resolution in patients concurrently treated with hydroxyurea (p=0.01) and 
children (p=0.007) are all statistically significant (Figure 6).  

Figure 6: Phase III results exhibited proportion of patients remain on crisis over time  

   

Source: Orringer, E.P., et. al., JAMA 2001, 286: 2101 -2106 

From a responder analysis (percentage of patients of different cohort that 
responded positively to drug or placebo treatment), the Phase III study also 
demonstrated that MTS-188 treated patients have exhibited statistically positive 
results over placebo in all patients, hydroxyurea co-treated and child patients 
(Figure 7).   

Figure 7: Phase III results statistically sigificant improvement in resolving VOC 
based on responder analysis 

  

Source: Orringer, E.P., et. al., JAMA 2001, 286: 2101 -2106 

Although primary endpoint results of this Phase III study did not achieve 
statistical significance; we believe MST-188 remains a very active agent and is 
likely to reach a statistically significant outcome and potentially receive 
approval with certain modifications of trial design.  Accordingly, we believe 
several aspects of this Phase III study should be noted: 

1. Primary endpoint of the Phase III study was very stringent with a high 
hurdle to achieve, in our opinion.  Specifically, the primary endpoint of 
duration of each crisis was measured from the time of randomization 
until all of the following four had been simultaneously achieved: a) 
pain relief (pain scores<40 maintained during two consecutive readings 
obtained four hours apart; b) freedom from parenteral analgesic use (no 
parenteral analgesic use in preceding 12 hours); c) ability to walk 
without difficulty (unless the patient was not able to walk for any reason 

Primary endpoint of the prior 
Phase III study was very 
stringent with a high hurdle to 
achieve as it required meeting 
all of the four endpoints 
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other than acute vaso-occlusive crisis prior to onset of crisis); and d) 
patient’s belief that the painful episode was over (defined as readiness 
for discharge with or without oral analgesic use).  Despite a high hurdle 
in achieving primary endpoint, the Phase III study accomplished close 
to statistically significant results (p=0.07); while results of two sub-
cohorts with relatively small patient size were statistically significant: 
hydroxyurea co-treated [p=0.02 with 21% of total patient (54/255)];  
and children <15 years old [p=0.01 with ~29% of total patient 
(63/255)].  Together, we believe these outcomes bode well for the 
notion that MST-188 is highly active. 

2. Based on the original statistical assumption, the Phase III required 
recruiting 350 patients.  The actual study only recruited 255 patients 
(~28% shortage to that of the initial plan) due to capital constraints.  As 
such, it lowered the statistical power of the study.  The company 
believes this could be a major factor and we concur with this possibility. 
Should the study enroll all 350 patients, the outcome could be different 
especially since the results from 255 patients were not too far off from 
statistical significance.   

3. Although the study stipulated that the observation period was limited to 
168 hours based on historical analysis; in reality, the portion of patients 
in this study achieved crisis resolution within 168 hours was lower than 
anticipated.  As such, certain patients could have been considered as 
having crisis resolved were counted as treatment failure.  We believe the 
discrepancy between the assumption and the reality is potentially due to 
the differences between the stringent criteria of the trial setting and the 
real world practice in how to define the resolution of a VOC.  As such, 
this could further support our notion that primary endpoint of the Phase 
III study might have been too stringent. 

4. The lead clinical investigator and author of the JAMA article has 
characterized the definition of crisis resolution of the primary endpoint 
as “extremely stringent” and indicated certain measures are more 
objective, and some patients that might have been well treated were still 
considered a treatment failure due to the definition of crisis resolution. 

Phase III trial was randomized, double-blind, placebo-controlled 255-patient 
study that evaluated PP188 vs. placebo in reducing the duration of painful 
episodes in SCD patients.  Patient received PP188 as loading dose of 100 mg/Kg 
for one hour followed by a maintenance dose of 30 mg/Kg per hour for 47 
hours. The study was powered to detect a 25% (26 hour) reduction in duration 
of crisis with 80% power at a=0.05 based on a mean crisis of 103 hours and a 
pooled SD of 60 hours.  Primary endpoint was duration of painful episodes; 
while secondary endpoints were proportion of patients achieving crisis 
resolution, time to discharge, VAS pain assessment area under the curve and 
analgesic consumption. Figure 8 exhibits patient demographic characteristics of 
the Phase III study. 

 

Phase III study was under-
recruited with ~28% shortage 
(255 / 350) to that of the initial 
plan due to capital constraints 

An observation period limited 
to 168 hours based on 
historical analysis might not 
be realistic due to stringent 
clinical trial setting conditions.  
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Figure 8: Patient demographic characteristics of the Phase III study 

  

Source: Orringer, E.P., et. al., JAMA 2001, 286: 2101 -2106 

The predecessor of MST-188 (called RheothRx or a less purified poloxamer 
188) underwent a Phase II study (n=50) earlier with a successful outcome and 
results were published at Blood, 90: 2041-2046, 1997. Patients (n=31) who have 
received full dose of drug (48 hours infusion) and end-of-painful episode time 
was precisely recorded and illustrated that MST-188 treatment was effective 
with three out of four measures were statistically significant (Figure 9).  

Figure 9: Phase II results illustrated improvements in resolving VOC based on 
multiple metrics 

  

Source: Company presentation 

The Phase II study was a randomized, double-blind, placebo-controlled, 50-
patient trial evaluating RheothRx vs. placebo in treating acute moderate to 
severe painful episodes (VOS) of SCD patients.  Drugs were administrated in 
two-stage IV infusion over 48 hours (one hour loading dose of 300 mg/Kg 
followed by 47 hours maintenance infusion of 30 mg/Kg).  The minimum 
required duration of hospitalization was three days.  Efficacy endpoints included 
1) painful episode duration; 2) quantity of analgesics used; 3) days of 
hospitalization; and 4) pain intensity scores.   

 

Prior Phase II study 
demonstrated efficacy  
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Current developments: After carefully reviewing the information of the prior 
Phase III study, MSTX started a pivotal Phase III (EPIC or evaluation of 
purified 188 in crisis) study after it acquired PP188 from SynthRx and renamed 
it MST-188. It is a multicenter, randomized, double-blind, placebo-controlled, 
388-patient trial that evaluates efficacy and safety of MST-188 as a treatment of 
VOC in hospitalized subjects with SCD. Primary endpoint is reduction of the 
duration of VOC mainly based on completion of parenteral analgesic use (time 
from randomization to the last dose of parenteral analgesic or opioid).  
Secondary endpoints include 1) re-hospitalization rate for VOC (within the 
timeframe to 14 days post-discharge); and 2) occurrence of acute chest 
syndrome (from randomization to 120 hours after randomization).  The study is 
90% powered to detect a 16 hour difference (p=0.05); or 85% powered to detect 
a 24 hour difference (p=0.01).  Patients will receive MST-188 at 100 mg/kg as a 
continuous infusion for 1 hour followed by 30 mg/kg/hour for up to 48 hours. 

The company started the study in mid-2013 and updated in 1Q14 conference 
call that patient recruitment was on-track with 40 clinical sites opened in 2013 
and first ex-U.S. site opened in 1Q14.  The company estimated total clinical 
sites could potentially reach 70 and many sites are of children hospital or 
pediatric clinics. MST-188 in VOC resolution in SCD patient has been granted 
fast track and orphan drug designation by the FDA. 

We estimate the EPIC trial could complete patient recruitment in 4Q15 with top-
line results potentially available shortly after. As such, we project MST-188 
could potentially reach the market in late 2016 or 2017 if it receives FDA 
approval. 

We believe two aspects of the study design of the EPIC trial have incorporated 
experiences learned from the prior Phase III study and could improve the 
probability of success: 

 Given EPIC trial’s primary endpoint is a much more simpler “reduction 
of the duration of VOC mainly based on completion of parenteral 
analgesic use” comparing to that of the prior Phase III study (a 
composite endpoint comprised of achieving all four criteria), we believe 
the probability of success could be enhanced in light of the facts that 1) 
the prior Phase III study outcome was trending positively with p=0.07; 
and 2) patient size should be adequate while last Phase III study was 
under-recruited. 

 With substantial patient recruitment efforts in children’s hospital and 
pediatric clinics, we anticipate pediatric patients could potentially 
account for a significant portion of the total patients enrolled.  Given  
even only at a modest percentage (~29%), pediatric patient cohort of the 
prior Phase III study met the primary endpoint despite the very stringent 
study design, we believe probability of success of the EPIC trial could 
further improve if the current study retains a similar or even further 
enriched portion of pediatric patients.  Since the study is also recruiting 
adult patients, and if the study outcome is positive and MST-188 
receives approval; the drug could potentially be prescribed to SCD 

EPIC Phase III study is underway 
with patient recruitment 
completion expected in 4Q15 and 
top-line results potentially 
available shortly after 

Probability of success of EPIC study 
could be enhanced as 1) the prior 
Phase III study outcome was trending 
positively; and 2) patient size should 
be adequate 

Increased proportion of pediatric 
SCD patients of the EPIC study 
could improve probability of 
success. If approved, MST-188 
could potentially be prescribed to 
SCD patients of all ages.   
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patients of all ages.  In addition, given patients co-treated with 
hydroxyurea of the prior Phase III study also met the primary endpoint, 
and we believe the EPIC study should include material portion of 
patents co-treated with hydroxyurea; the probability of success of the 
EPIC trial is, in our opinion, also enhanced. 

Brief history of MST-188 development trajectory.  Given the long and 
somewhat complicated development history of MST-188, it might be valuable 
to provide a brief history of its development trajectory.  The predecessor of 
MST-188 was called RheothRx, or an unpurified excipient-grade poloxamer 
188.  Due to its impurity, therapeutic use of RheothRx has experienced adverse 
effect of elevated serum creatinine.  

MST-188 is a second-generation product with purified poloxamer 188 as the 
active ingredient.  Major differences between MST-188 and its predecessor is 
the former has removed certain low molecular weight substances present in 
excipient-grade poloxamer 188 that were associated with elevated serum 
creatinine.  As such, MST-188 use has not created clinically significant 
elevations in creatinine (>300 administrations). 

Poloxamer 188 was originally used as an emulsifying agent in topical wound 
cleansers and as parenteral nutrition products. Its therapeutic potential was 
initially discovered by Dr. Robert Hunter while he was at Emory University and 
subsequently led to the formation of CytRx Corporation for further clinical 
developments. The product was known as RheothRx.  In collaboration with 
Burroughs Wellcome (which later became GlaxoSmithKline), CytRx developed 
RheothRx as potential treatment in acute myocardial infarction (AMI).  Despite 
promising early trial results, an adverse effect of serum creatinine elevation (or 
acute renal dysfunction) were observed at the leading phase of a large AMI trial 
(n=20,000).  Glaxo discontinued the development of the program and returned 
the RheothRx back to CytRx.  Glaxo also conducted a pilot study (n=50) 
evaluating RheothRx in resolving VOC in SCD patients with encouraging 
results (discussed in the proceeding section). 

CytRx discovered the cause of serum creatinine elevation was due to 
preferential absorption of certain low molecular weight substances in RheothRx 
by the proximal tubule epithelial cells in the kidney, causing an osmotic 
nephrosis.  The company subsequently developed a proprietary method of 
manufacture based on supercritical fluid chromatography that reduced the level 
of low molecular weight substances present in poloxamer 188, creating what is 
now known as purified poloxamer 188 or MST-188.   

Given CytRx lacked the resources to conduct large size heart attack clinical 
study; the company focused MST-188 development in SCD and conducted a 
Phase III study with promising results but did not achieve statistical significance 
(discussed in the preceding section).  CytRx subsequently changed development 
direction and divested MST-188 asset to privately owned SynthRx. Mast 
Therapeutics acquired SynthRx in April 2011 and further developed MST-188, 
as well as re-established the unique manufacturing process through a partnership 
with Pierre Fabre (FRA).   
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Sickle Cell Disease (SCD) Background and Competitive 
Landscape 
Sickle Cell Disease (SCD) 
Sickle cell disease (SCD) is one of the most common hereditary (autosomal 
recessive) blood disorders.  The main cause of the disease is the changed red 
blood cells with an abnormal, rigid, sickle shape, resulting in various life-
threatening complications. The sickled red blood cell is caused by a point 
mutation in the β-globin chain of hemoglobin, resulting in changing a 
hydrophilic amino acid (glutamic acid) to a hydrophobic amino acid (valine) at 
the sixth position.  Such changes have led red blood cell to lose its elasticity 
since the sickling hemoglobin (HgbS) distorts the shape of the red blood cell to 
ragged and full of spikes from its normal smooth doughnut-like shape (Figure 
10).  Sickled red blood cells are fragile and susceptible to breaking within 
capillaries.   

Figure 10: Difference of normal (left) and sickled (right) red blood cells  

  

Source: NIH website 

Hemolysis and microvascular occlusion-driven intermittent painful vaso-
occlusive crisis (VOC) are major clinical manifestations of SCD. These repeated 
bouts of ischemia-reperfusion injury could potentially lead to eventual end-
organ damage, resulting in significant disabilities and early mortality. For 
example, average age at death of male and females is 42 years and 48 years, 
respectively. 

VOC is one of the major acute complications of SCD patients.  It is caused by 
sickle-shaped red blood cells that obstruct capillaries and restrict blood flow into 
organs (Figure 11). VOC could potentially lead to ischemia, pain, necrosis and 
frequently organ damage.  In pediatric patients, painful VOC begins and recurs 
usually could start as soon as 6 months of age after their fetal hemoglobin 
production diminishes.  Painful VOC occurs with great variability in frequency 

Hemolysis and microvascular 
occlusion-driven intermittent 
painful vaso-occlusive crisis 
(VOC) are major clinical 
manifestations of SCD. 
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and severity as one-third of patients having no event for a year, and 17% having 
more than three per year, with a 30-day re-hospitalization rate of 33%1.  In 
addition, VOC is one of the most common reasons for hospitalization of SCD 
patient with no good test to detect VOC prior to its occurrence.  For hospitalized 
patients, the overall mean length of stay is seven days.  In hospitalized adults, 
pain crises last on average 9-11 days; while in pediatric populations, 4-5 days2.    

Figure 11: Sickle cell vaso-occlusion: multistep and multicellular paradigm 

  

Source: Current Opinion in Hematology. 9:101-106, 2002 

There are two approaches in managing SCD: prevention and intervention. In the 
U.S., there currently only one approved drug, hydroxyurea, such as Hydrex or 
Droxia as a preventive agent of SCD.  The mechanism of action of hydroxyurea 
is to boost the levels of fetal hemoglobin (Hb F,α2γ2), resulting in lowering the 
concentration of HgbS within a cell to reduce polymerization of the abnormal 
hemoglobin.  Accordingly, hydroxyurea decreases the severity of SCD by 
reducing the frequency of acute painful episodes, but does not have any impact 
on treating patients who are experiencing an acute painful episode. During a 
painful VOC episode, the treatment principle is to offer supportive care to 
alleviate various symptoms.  The options include hydration, judicious use of 
blood transfusions and pain management with rapid initiation and titration of 
opioid therapies – a cornerstone for managing acute VOC pain.  Bone marrow 
transplantation can be curative but with the limitations of HLA-matched donors, 
and by a 9% mortality rate.  

In addition to VOC, acute chest syndrome is another major complication of 
SCD and it is the most common cause of death and hospitalization in patients 
with sickle cell disease.  One analysis indicated that acute chest syndrome 
occurred in nearly 30% of a 3,751-patient study2. 

According to analyses from different agencies, such as U.S. Agency for 
Healthcare Research and Quality, and California Office of Statewide Health 
Planning and Development, average hospital charges in the U.S. for a patient 
treated for VOC could cost ~$20,000 to $40,000 in 2006.  A therapeutic 
intervention, such as MST-188 could potentially provide substantial 
pharmacoeconomic benefit as well as clinical benefit to patient if the drug can 
shorten the duration of VOC.   

1 Brousseau, D. C., et. al., JAMA. 2010 303:1288-1294 
2 Ballas, S. K., Hemoglobin. 2011; 35:520-529 

Hydroxyurea is the only approved 
drug for SCD: prevention, but not 
for treating patients who are 
experiencing an acute painful 
episode 

In the U.S. for a patient treated 
for VOC could cost ~$20,000 to 
$40,000 in 2006. 

Mast Therapeutics Page 15 of 37 Yale Jen, Ph.D. 
 yjen@laidlawltd.com 

 

                                                           



 
August 6, 2014 

 
Laidlaw & Company 

Est. 1842 
 
Although vaso-occlusive crisis is the major factor causing pain episodes that 
require hospitalization, multiple pathophysiological and biochemical processes, 
such as inflammation and local hypoxia all contribute to pain formation (Figure 
12).  Given the genesis of major clinical manifestations of SCD could be multi-
factorial; we believe a potential SCD treatment modality that could address 
different etiological factors, such as MST-188, could potentially be more 
effective.  

Figure 12: Pathophysiology of SCD is multi-factorial   

  

Source: Company presentation 

Competition.  We identified the following programs in-development for SCD: 
GMI-1070 (Rivipansel) from GlycoMimetics and Pfizer, Prasugrel from Eli 
Lilly and Daiichi Sankyo, and HQK-1001 from HemaQuest Pharmaceuticals 
(privately owned)  

GMI-1070 (Rivipansel) is an E-selectin inhibitor developed by GlycoMimetics 
and Pfizer and PFE recently reported trial design of the Phase III study with 
study commencement expected in 3Q14 (September).   

GlycoMimetics conducted a Phase II study evaluating GMI-1070 vs. placebo as 
a potential treatment in resolving VOC in SCD patients and reported 
encouraging results in 2Q13.  The study demonstrated that a median VOC 
resolution time reduction (the primary endpoint) of 63 hours for GMI-1070 vs. 
placebo (69.6 vs. 132.9 hours with p=0.19) based on Kaplan-Meier analysis 
(Figure 13, left).  The primary endpoint was a composite endpoint, which is 
defined as the first of the following to occur: 1) sustained decrease in pain score 
of at least 1.5 cm out of 10 cm since baseline; and transition to oral pain 
medications per hospital procedures; 2) or readiness for discharge as stated by 
the physician and patient; and 3) or discharge to home setting.  The study also 

Multiple pathophysiological and 
biochemical processes, such as 
inflammation and local hypoxia all 
contribute to pain formation  

GMI-1070 (Rivipansel), an E-
selectin inhibitor, developed by 
GlycoMimetics and Pfizer has 
demonstrated encouraging 
results of Phase II study as a 
potential treatment of VOC in 
SCD patients  
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demonstrated that a mean reduction of 55 hours (p=0.096) in the time to hospital 
discharge, while the median value was 84 hours (p = 0.092).  The cumulative 
opioid analgesic administered during hospitalization reduced by 83% (p=0.01) 
(Figure 13, right). 

Figure 13: Median time to VOC resolution reduction byGMI-1070 was 63 hrs (left) and opioid analgesic 
reduction of 83% (right).  

  

Source: Telen,M., et.al., ASH 2013 

Pfizer is scheduled to start a Phase III study, possibly in September 2014, 
evaluating GMI-1070 as VOC treatment in hospitalized subjects with SCD.  It is 
a multicenter, randomized, double-blind, placebo-controlled, parallel-group 
study that anticipates to enroll 350 patients 6 years and older.  Primary endpoint 
is time to readiness-for-discharge, which is defined as the difference between 
the readiness-for-discharge date and time and the start date and time of the first 
infusion of study drug. Assessments will be made every four hours for the 
duration of hospitalization with an expected average of five days.  Multiple 
secondary endpoints include: 1) time to discharge, which is defined as the 
difference between the time and date of hospital discharge order and the time 
and date of start of the first infusion of study drug; 2) cumulative IV opioid 
consumption from the time of the loading dose of study drug to discharge; 3) 
time to discontinuation of IV opioids; 4) cumulative IV opioid consumption 
within the first 24 hours post-loading dose of study drug; and 5) percent of 
subjects re-hospitalized for VOC within 3 days of discharge.   

According to clinicaltrial.gov, the Phase III study might take three years to 
complete and slate reporting top-line results potentially in 4Q17 with possible 
product launch in 2H18 or early 2019 if receiving approval.  

Prasugrel (Effient) is an oral platelet inhibitor developed by Eli Lilly and 
Daiichi Sankyo and is approved in the U.S. for the reduction of thrombotic 
cardiovascular events (including stent thrombosis) in patients with acute 
coronary syndrome who are undergoing percutaneous coronary intervention 
(PCI).  The company commenced a Phase III in 2Q13 evaluating prasugrel in 
resolving VOC in SCD pediatric (2 – 17 years old) patients as an out-patient 
treatment.  It is a double-blind, randomized, 240-patient, placebo controlled 

Pfizer is scheduled to start a 
Phase III study possibly in 
September 2014. We believe 
top-line results potentially 
available in 4Q17 with possible 
product launch in 2H18 or early 
2019 if receiving approval 

Prasugrel could potentially 
complement MST-188 in 
treating pediatric SCD 
patients if approved. 
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Phase III study.  According to clinicaltrial.gov, the study is expected to 
complete in July 2016.   

For the Phase III study, patients are expected to receive a placebo or prasugrel at 
an initial daily dose of 0.08 mg/kg at randomization and titrated to a dose that 
will achieve a P2Y12 reaction units (PRU) level of 136 to 231, as measured by 
the VerifyNow instrument. This corresponds to platelet inhibition of ~ 30% to 
60%. The maximum possible dose allowed is 0.12 mg/kg, and not to exceed 10 
mg. Treatment duration is two years.  Primary endpoint is number of VOC 
events per participant per year (or rate of VOC). 

HQK-1001 is an orally administrated short chain fatty acid derivative 
(SCFADs) that has been shown to stimulate fetal hemoglobin expression and 
red blood cell production.  HQK-1001 was developed by privately owned 
HemaQuest Pharmaceuticals in clinical studies in SCD and beta thalassemia 
(both indications with orphan drug designation). The drug was under a Phase IIb 
randomized, double-blind, placebo-controlled, 77-patient study in SCD with 
top-line results suggesting the study had failed.  Primary endpoint is the 
induction of fetal hemoglobin measured as an increase from baseline over time. 
Secondary endpoints include the effect on frequency of pain crises, frequency 
and intensity of daily pain, analgesic use, and quality of life.  As such, the 
company may possiby have gone out of business according to our due diligence. 

Our take on competition. We believe the overall competitive landscape of 
SCD drug development is relatively modest.  We view, if approved, GMI-1070 
(Rivipansel) from GlycoMimetics / Pfizer could potentially compete more 
directly against MST-188; while prasugrel of Lilly might play a more preventive 
role and potentially could be used complementarily in pediatric patient 
population with both drugs.  Given the definition and stringency of primary 
endpoint of the two prior clinical studies (Phase III of MST-188 Phase II of 
GMI-1070) were very different, it would have substantially more difficult to 
compare the two studies on top of the already existing caveat of comparing 
separate clinical studies.  Figure 14 illustrates publicly available details of the 
two prior and ongoing pivotal trials.  We, however, believe MST-188 could 
potentially enjoy some tangible and intangible aspects that could be favorable 
for its approval outlook.  They may include:  

1. Given MST-188 has multiple therapeutic properties, and the progression 
of various symptoms, including pain, in SCD patients are multi-
factorial; MST-188 could potentially enjoy some advantage by targeting 
broader pathophysiological aspects and factors;  

2. The primary endpoint of the EPIC trial is potentially simpler, less 
subjective and with less variability of its measures; and  

3. Given the prior Phase III study has demonstrated that pediatric patient 
cohort had exhibited statistically significant benefit over a very stringent 
endpoint, the EPIC trial could encompass a significant portion of 
pediatric patients; and enhance the outlook of a favorable outcome.  
This could also be the case of hydroxyurea co-treated patients. 
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Figure 14: Comparison between MST-188 and GMI-1271  

  

Source: Company presentation 

MST-188 GMI-1271 Comments
Prior major clincial study

Stage Phase III Phase II

Size 255 76

Design

randomized, multicenter, double-blind, placebo-
controlled phase III study designed to assess the 
efficacy of PP188 in reducing the duration of painful 
episodes in patients with SCD.

Prospective multicenter, randomized, placebo-
controlled, double-blind, adaptive study of 76 adult and 
pediatric SCD patients

Primary endpoint

Duration of the painful episode; measured from 
randomization until all of the following had been 
simultaneously achieved: (1) pain relief (pain scores 
40 maintained during
2 consecutive readings obtained 4 hours apart); (2) 
freedom from parenteral analgesic use (no parenteral 
analgesic use in preceding 12 hours); (3) ability to walk 
without difficulty (unless the patient was not able to 
walk for
any reason other than acute vasoocclusive
crisis prior to onset of crisis); and (4) patient’s belief 
that the painful episode was over defined as readiness 
for discharge with or without oral analgesic use).

Time to Resolution of VOC, which is a composite 
endpoint, analyzed as ‘time to event’ for the first 
component achieved, which include: 1) sustained 
reduction of ≥1.5 cm and transition to oral analgesics; 
2) readiness for discharge; and 3) time to discharge.  

The definition of time of VOC resolution of the 
two studies are very different and can not be 
properly compared based on the readout of 
each study. The stringency and therefore 
successfully achieving primary endpoint of 
MST-188 Phase III study is more difficult than 
that of GMI-1271 Phase II stufy  

10 endpoint results Duration of crisis were MST-188 (132 hr with SD =+42) 
vs. placebo (141 hrs with SD=+42) 

Median time to resolution of GMI-1271 (70 hrs with 
95%CI of 44, 115) vs. placebo (133 hrs with 67, 164) -- 
from Kaplan-Meier analysis

Delta 9 hours 63 hours

p value 0.07 0.187

Co-treated with hydroxyurea Duration of crisis were MST-188 (141 hr with SD =+37) 
vs. placebo (157 hrs with SD=+28) 

No differences between patients with or without 
hydroxyurea co-treatment

Delta 16 hours

p value 0.02

n = 54

Patients  15 years old Duration of crisis were MST-188 (127 hr with SD =+43) 
vs. placebo (148 hrs with SD=+37) 

No differences between adult and pediatric patients

Delta 21 hours

p value 0.01

n = 73

Other results

Responder analysis (% of patient of different cohort that 
responses positively to drug or placebo treatment), MTS-
188 treated patients have exhibited statistically positive 
results over placebo in all patients, hydroxyurea co-
treated and child patients 

1. Median time to discharge from hospital reduced by 
84 hours (p=0.092) based on Kaplan-Meier analysis.  
Mean time to discharge from hospital reduced by 55 
hours (p=0.096) (ANCOVA)                                                 
2. Early and significant reduction in hourly opioid 
analgesic administered (ANCOVA Analysis)     

Ongoing Phase III study

Design

Multicenter, randomized, double-blind, placebo-
controlled trial that evaluates efficacy and safety of MST-
188 in treatment of VOC in hospitalized subjects with 
SCD

Multicenter, randomized, double-blind, placebo-
controlled, parallel-group study that evaluates efficacy 
and safety of Rivipansel in treatment of VOC in 
hospitalized subjects with SCD

n = 388 350

Primary endpoint

Reduction of the duration of VOC in subjects with SCD 
mainly based on completion of parenteral analgesic 
use (time from randomization to the last dose of 
parenteral analgesic or opiniod). Study participants will 
be followed for the duration of hospital stay, with an 
expected average of 4 days

Time to readiness-for-discharge, defined as the 
difference between the readiness-for-discharge date 
and time and the start date and time of the first 
infusion of study drug. Assessments will be every 4 
hours for the duration of hospitalization with an 
expected average of 5 days 

We view primary endpoint of EPIC study is 
potentially simpler, more objective and with 
less variabilities of its measures.

Secondary endpoints

** Re-hospitalization rate for VOC (Hospital discharge to 
14 days post-discharge); and                                             
** Occurence of acute chest syndrome (randomization 
to 120 hours after randomization). 

** Time to discharge, defined as the difference between 
the time and date of hospital discharge order and the 
time and date of start of the first infusion of study drug 
(an expected average of 5 days);                                   
** Cumulative IV opioid consumption from the time of 
the loading dose of study drug to discharge;                         
** Time to discontinuation of IV opioids;.                        
** Cumulative IV opioid consumption within the first 24 
hours post-loading dose of study drug; and                    
** Percent of subjects re-hospitalized for VOC within 3 
days of discharge.

Eligible ages 4 to 65 Years > 6 Years 

ClinicalTrials.gov Identifier NCT01737814 NCT02187003

Start /completion (expected) May 2013 --- December 2015 September 2014 --- October 2017 
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Sickle-cell disease is the most common inherited blood disorder in the U.S. 
According to CDC, it is estimated there are approximately 90,000 to 100,000 
SCD patients in the U.S.  SCD occurs among approximately 1/500 African-
American births; and 1/36,000 Hispanic-American births.  A recent analysis 
indicated approximately 9/10 of SCD patients are African-American and 1/10 
are Hispanic-American3. SCD was responsible for ~113,000 hospitalizations 
and $488MM in hospitalization costs annually in the U.S.  Further, it has been 
estimated that approximately 90% of hospital admissions among patients with 
SCD are for treatment of acute pain4. SCD patients could be further categorized 
into four groups based on their different genotypes: sickle cell anemia (SS) – 
65%; sickle hemoglobin disease (SC) – 25%; sickle β+ thalassemia – 8%; and 
sickle β0 thalassemia – 2%.  

In addition to the U.S., other regions of high estimated SCD prevalence are 
Europe (~36,000) and in Brazil (70,000).   

Our U.S. MST-188 in SCD patient VOC resolution revenue model assumes 
product launch in 2017 with cost per hospital visit of $9,200 (Figure 15).  We 
also assume GMI-1070 might receive approval and enter the market in late 2018 
or 2019.  If approved, both products could dominate the intervention treatment 
market for shortening VOC duration.  Prasugrel potentially might also enter the 
market in 2017 and by playing a preventive role; and prasugrel could be used in 
combination with the other two drugs in pediatric SCD patient population.  We 
estimate the total annual commercial opportunity for MST-188 in the U.S. could 
potentially reach greater than half billion dollars at peak.  We also view our 
MST-188 market model as conservative and are focused only on indications 
immediately addressed by the EPIC study.  Should MST-188 be efficacious; the 
company could potentially explore clinically for MST-188 use in SCD patients 
in the emergency room but not yet admitted for hospitalization.  If successful, 
total market potential of MST-188 under such scenario could be substantially 
greater than our current model suggests. Further, we did not assess ex-U.S. 
market potential, yet SCD patients in Europe and Brazil remain substantial. 

Figure 15: The U.S. MST-188 in VOC resolution of SCD patient market model  

  

Source: Laidlaw & Company estimates 

3 Brousseau, D. C. et. al., Am J Hematol 2009;84:77–78 
4 Ballas SK. Sickle Cell Pain: Progress in Pain Research and Management, Volume 11. Seattle, Wash:IASP 
Press; 1998:51-89. 

MST-188 in Sickle Cell Disease Revenue Model 
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Total U.S. SCD patients 90,270 90,361 90,451 90,541 90,632 90,723 90,813 90,904 90,995 91,086
Incidence of hospitial visit per year 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
Annual SCD hospital visit 113,741 113,854 113,968 114,082 114,196 114,310 114,425 114,539 114,654 114,768
Annual hospital visit due to acute pain 102,366 102,469 102,571 102,674 102,777 102,879 102,982 103,085 103,188 103,291
% be treated by MST-188 3% 9% 17% 25% 32% 36% 39% 42% 44% 45%
% be treated by GMI-1070 4% 11% 18% 24% 33% 36% 39% 41% 43%
% be treated by Prasugrel 1% 2% 3% 4% 5% 5% 5% 5% 5% 5%
SCD patients treated with MST-188 3,071 9,222 17,437 25,668 32,889 37,037 40,163 43,296 45,403 46,481
MST-188 Price ($) 9,200 9,412 9,628 9,850 10,076 10,308 10,545 10,787 11,036 11,289
MST-188 Sales ($ MM) 28.3 86.8 167.9 252.8 331.4 381.8 423.5 467.0 501.0 524.7

It is estimated there are ~90,000 
to 100,000 SCD patients in the 
U.S. SCD was responsible for 
~113,000 hospitalizations with 
estimated ~90% for treatment of 
acute pain 

Our U.S. MST-188 in SCD 
patient VOC resolution revenue 
model assumes product launch 
in 2017 with cost per hospital 
visit of $9,200 and peak annual 
sales exceed $500MM. 
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MST-188 in SCD could be a great fit for MSTX to commercialize. From the 
commercialization prospective, SCD market could be ideal for mid- to small 
biotech company given the geographic concentration of hospitals with treating 
physicians and patients.  As such, a relatively modest sales force, such as a team 
with between 25 and 35 representatives could adequately cover the major 
portion of the market.  Based on information from CDC, NIH and other sources, 
the top four metropolitan areas account for nearly 25% of the market; while 
nearly half of SCD patients are treated in the top 16 metropolitan areas (Figure 
16).  In addition, it is estimated that less than 200 hospitals in the U.S. serve the 
majority of SCD patients.  Further, an analysis by Agency for Healthcare 
Research and Quality others suggested that in 2004, a substantially higher 
portion of hospitalization of SCD patients were reimbursed by public means 
(Medicaid and Medicare) than general public population (~80% vs. 58%). 

Figure 16: Phase II results illustrated improvement in resolving VOC based on multiple metrics 

  

Source: Company presentation 

 

Barriers to entry for MST-188 competitors.  Although it does not have 
composition of matter patent protection, MST-188 has several layers of 
protection for its commercial use to fend off potential competitors: 1) in both 
SCD (in the U.S. and EU) and acute limb ischemia (U.S., with EU pending), 
MST-188 has orphan drug designation, and allows seven year market 
exclusivity after launch; 2) manufacturer trade secrets: by utilizing a proprietary 
supercritical fluid extraction process to make MST-188 (Figure 17), potential 
generic competitors might have to conduct a full 505(b)(1) [instead of 
505(b)(2)] development path to potentially generate competing products. 
According to the company, given that the starting material acceptance criteria 

SCD market could be ideal for 
mid- to small biotech company 
given the geographic 
concentration of hospitals with 
treating physicians and patients. 

Barriers to entry for MST-188 
competitors include: orphan drug 
designation; manufacture trade 
secrets; and additional patents 
being submitted. 
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and in-process and release specifications of macromolecules such as MST-188 
are critical to drug product quality, and if without these proprietary 
specifications, potential competitors might not be unable to manufacture 
products that are equivalent to MST-188 in the manner that regulatory agencies 
will require; and 3) the company has submitted half-dozen patent applications in 
the past year to potentially reinforce its intellectual property estate and they 
continue to evaluate new patent concepts. In addition, the company is collecting 
information from the unpublished phase III study and biomarkers and clinical 
outcome data to potentially support new patent applications.   

Figure 17: MST-188 supercritical extraction process 

  

Source: Company presentation 
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MST-188 Developments in Other Indications and ARI001 
Acute limb ischemia 
Blood circulation impediments in smallest blood vessels (called 
microcirculation) – a major part of the vasculature embedded within organ 
tissues – have been one of the major causes of many diseases and clinical 
impairments, such as hemorrhagic shock, acute stroke, myocardial infarction, 
and peripheral arterial disease.  For example, dysfunction within microvascular 
blood flow could cause low vascular resistance, reduced tissue perfusion and 
impaired tissue oxygenation – all of them could lead to organ damage or failure. 

As described in prior sections, by modifying the biophysical chemistry of 
hydrophobic and hydrophilic interactions, MST-188 has the potential in 
improving microcirculation dysfunction via multiple cellular and physiological 
effects, which include cyto-protective, rheological, anti-inflammatory and anti-
thrombotic effects.  Based on encouraging clinical results from a Phase II study 
evaluating RheothRx (or less purified poloxamer 188) in patients receiving 
thrombolytic therapy for acute myocardial infarction, Mast Therapeutics 
believes MST-188 could be further developed in various cardiovascular 
indications given the kidney adverse effect profile of the prior version has been 
improved substantially (Figure 18).  The first indication for testing MST-188 
would be in peripheral arterial diseases, such as acute limb ischemia; and if 
successful, the company could further explore the potential of MST-188 in acute 
ischemic cerebrovascular infraction or stroke.  

Figure 18: Potential cardiovascular indications that MST-188 could address 

  

Source: Company presentation 

A Phase II study that evaluated RheothRx in in patients receiving thrombolytic 
therapy for acute myocardial infarction demonstrated encouraging clinical 
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results: RheothRx-treated patients exhibited a 38% reduction in median 
myocardial infarct size compared to placebo (16% vs. 26%; P=0.031), greater 
median myocardial salvage (13% vs. 4%; P=0.033), and a 13% relative 
improvement in median ejection fraction (52% vs. 46%; P=0.02). Further, 
RheothRx-treated patients also experienced a significant reduction of re-
infarction incidence of (1% vs. 13%; P=0.016) (Figure 19). RheothRx was well 
tolerated without adverse hemodynamic effects or significant organ toxicity.   

Figure 19: Difference of normal (left) and sickled (right) red blood cells  

  

Source: Company presentation 

Prior Phase II study design. It was a randomized, multicenter, placebo-
controlled 114-patient trial that evaluated of the safety of RheothRx in acute 
myocardial infarction.  After dose optimization, 69 patients received initial 
thrombolytic therapy (TPA or streptokinase) and followed by either RheothRx 
or placebo treatment for 48 hours.   

Next step. The company commenced a Phase II study in 1Q14 evaluating MST-
188 in acute limb ischemia (ALI).  It is a dose-finding, randomized, double-
blind, 60-patient and active-controlled study that evaluates safety and efficacy 
of MST-188 in ALI patients receiving catheter-directed rt-PA to determine as 
whether MST-188 treatment could result in more rapid thrombolysis of the 
occlusion and more rapid tissue perfusion in the affected blood vessel.  Primary 
objectives are: 1) angiographic assessment of the change in the volume of 
thrombus; 2) assessment of the change in TcPO2; and 3) adverse events.  
Patients will be randomized into three groups; placebo, MST-188 of 100 mg/kg 
IV loading dose for 1 hour followed by 25 mg/kg/hr for 11 hours; and MST-188 
of 200 mg/kg IV loading dose for 1 hour followed by 75 mg/kg/hr for 11 hours.  
We estimate top-line results could be available in late 2015.  Further, potential 
success of MST-188 in ALI study could lead to further development of this drug 
for stroke given the unique attributes of MST-188. 

Heart failure.  Supported by encouraging prior Phase II results from RheothRx 
in in patients receiving thrombolytic therapy for acute myocardial infarction, 
and improved safety profile, the company might start clinical studies to evaluate 

MST-188 in in acute limb 
ischemia (ALI) Phase II study 
is underway with top-line 
results potentially available in 
2H15 

Mast Therapeutics Page 24 of 37 Yale Jen, Ph.D. 
 yjen@laidlawltd.com 

 



 
August 6, 2014 

 
Laidlaw & Company 

Est. 1842 
 
MST-188 in coronary diseases, such as heart failure.  We believe the company 
might provide more visibility in development direction later this year and 
possibly start clinical study in 1H15.  

 

AIR001 (sodium nitrite) inhalation solution 
Mast acquired privately-owned Aires Pharmaceuticals in 1Q14 and its lead 
product, AIR001 (sodium nitrite) inhalation solution.  Prior to acquisition, Aires 
conducted two Phase II studies evaluating AIR001 in pulmonary arterial 
hypertension (PAH) and terminated patient enrollment due to capital constraints 
and only ~20 patients have completed the protocol-specified 16 weeks of 
treatment.  Mast expects to report results of this study (n>20) in 3Q14.   

AIR001 is an inhaled nitrite via nebulizer with potential benefits of blood vessel 
dilation, inflammation reduction and decrease of undesirable cell growth. An 
imbalance between vasoconstrictors and vasodilators has played an important 
role in its pathobiology in pulmonary hypertension (PH) patients.  As such, PH 
patients have experienced impaired bioavailability and signaling pathway of 
nitric oxide (NO) – a potent vasodilator in the lung.  Current treatments (i. e. 
Revatio of Pfizer) mainly explore the normoxia (or NOS-dependent) pathway 
(Figure 20, left) in PAH patients and AIR001 could also acts in a NOS-
independent manner (hypoxia).  

Figure 20: Two pathways of NO formation: arginine-NO under normoxia (left), 
and nitrate-nitrite-NO under hypoxia (right) 

  

Source: Sparacino-Watkins, C. E., et. al., Circulation, 2012; 125: 2824-2826 

Going forward, MAST is planning to support the expansion of an ongoing, 
university sponsored, AIR001 Phase IIa clinical study to evaluate its potential in  
reducing pulmonary vascular resistance (PVR), pulmonary capillary wedge 
pressure (PCWP) and right atrial pressure (RAP) while improving 
hemodynamic parameters, including right ventricular function, in WHO Group 

AIR001 in pulmonary arterial 
hypertension (PAH) Phase II study 
results of n>20 would be available 
in 3Q14 
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2 PH patients, or PH associated with left heart disease.  Potential benefits of 
AIR001 include lack of development of tolerance, and without PK/PD 
interaction with PDE-5 inhibitors. Top-line results potentially could be available 
in mid-2015. 

Management indicated the AIR001 has several orphan drug designation for 
certain indications in the U.S. and Europe. The company also owned several 
patents licensed from the NIH.  Given AIR001 is a combination of nitrite and 
inhalation device, there are additional options to develop intellectual properties 
for further protection. 

Pulmonary hypertension (PH) associated with left heart disease is also called 
heart failure with preserved ejection fraction (HFpEF), or HF patients with 
normal ejection fractions (EF).  HFpEF is defined by heart failure symptoms 
with a normal or near-normal ejection fraction (>0.50 or 0.45). It is well 
established that among patients with the clinical syndrome of heart failure (HF), 
approximately half are HFpEF.  The other 50% of HF patients  called HF with 
reduced ejection fraction (HFrEF) which occurs when the left ventricle is dilated 
and enlarged with poor systolic function. In HFrEF patients, the EF is defined as 
less than 40%.  Pathophysiology data suggested that individual with HFpEF 
may not have diastolic dysfunction.   

HFpEF and HFrEF patients have exhibited unique, statistically significant, and 
clinically important differences. Patients with HFpEF tended to be older, more 
often occur in women, more frequently had hypertension, less frequently had 
coronary artery disease, and significantly lower mortality rate.  Given the 
differences between HFpEF and HFrEF, it is proposed that myocardial 
remodeling of the two types of HF is also different (Figure 21).  

Figure 21: Myocardial remodeling in HFpEF and HFrEF 

  

Source: Paulus, W. J., et. al., J Am Coll Cardiol., 2013; 62: 263-271 

In the U.S. the prevalence of HFpEF patients is ~1.6 million with incidence of 
~16,000.  Currently, there is no approved drug specifically for HFpEF.  Our 
recent check on clinicaltrial.gov, suggested there are eight studies are underway. 

A clinical plan for AIR001 in 
pulmonary hypertension (PH) 
associated with heart failure 
with preserved ejection 
fraction (HFpEF) expected to 
be available in 2H14 

Mast Therapeutics Page 26 of 37 Yale Jen, Ph.D. 
 yjen@laidlawltd.com 

 



 
August 6, 2014 

 
Laidlaw & Company 

Est. 1842 
 
  

Financial Projections and Valuation 
With a total financing of ~$34MM over the last 12 months, MSTX recently 
reported cash and cash equivalent of approximately $49MM as end of 1Q14, 
which should support the company’s operations into 2016, by our estimate.  

Our DCF analysis suggests a 12-month target price of $2.47 assuming MST-188 
U.S. launch in 2017. Total equity value of $278MM is comprised of $134MM 
(discounted cash flow), $129MM (terminal value) and $15.5MM (cash) with a 
discount rate of 25% and terminal growth rate of 7%.   

Our peer comparable analysis suggests a 12-month target price of $2.60. We 
have chosen a group of companies conducting Phase III clinical studies of 
various cardiovascular indications.   

DCF and PV of net FCFF 

  

Source: Laidlaw & Company estimates 

DCF valuation 

  

Source: Laidlaw & Company estimates 

Cash driven NPV 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

MST-188 sales 0 0 28,253 86,796 167,886 252,822 331,386 381,766 423,515 467,049 501,044
Cost of goods sold 0 0 2,543 7,812 15,110 22,754 29,825 34,359 38,116 42,034 45,094

Earnings Before Interest and Taxes (31,182) (32,953) (24,824) 25,431 96,136 170,571 239,704 283,077 318,479 355,382 383,474
Tax Rate 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37%
Adjusted EBIT (1-Tax Rate) (31,182) (32,953) (24,824) 16,021 60,565 107,460 151,013 178,338 200,642 223,891 241,588

Growth 278% 77% 41% 18% 13% 12% 8%

Depreciation 44 46 49 52 55 58 62 65 69 73 78
Capital Expenditures (50) (57) (60) (64) (68) (72) (76) (81) (86) (91) (96)
Investment in Non-Cash Working Capital (2,305) (2,228) (2,295) (2,364) (2,434) (2,508) (2,583) (2,660) (2,740) (2,822) (2,907)

FCFF (33,493) (35,192) (27,130) 13,646 58,118 104,939 148,416 175,662 197,885 221,051 238,663
Growth 326% 81% 41% 18% 13% 12% 8%
PV of Net FCFF (30,173) (25,023) (15,225) 6,044 20,317 28,955 32,321 30,193 26,845 23,668 20,169

Discounted Cash Flow (DCF) and Equity Valuation ($ '000):
Assumed Discount Rate (%) 25%
Discounted Net Cash Flow (2015-'25) $133,504
Terminal Growth Rate (%) 7%
Implied Terminal Year FCF Multiple 5.7x
Present Value of Terminal Value $128,866
Terminal Value as % of total 49.1%
Enterprise Value $262,370
Add: Net Cash 15,527
Equity Value $277,897
Shares Outstanding 2015E (000) 112,654
Equity Value per Share $2.47
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Comparable analysis 

 

Source: Laidlaw & Company estimates 

Together with the projected one-year target prices of $2.47, and $2.60, we 
derived a blended one-year price target of $2.50 for MSTX. 

 

  

GlycoMimetics GLYC NR NA 8.46 19 159 57 0 102 Phase III
SCD, CV, 
oncology

Esperion Therapeutics ESPR NR NA 14.96 15 230 57 0 173 Phase II CV

Portola Pharmaceuticals PTLA NR NA 26.18 41 1077 261 0 815 Phase III CV

Regado Biosciences RGDO NR NA 2.97 34 100 36 0 64 Phase III CV

Celladon Corporation CLDN NR NA 12.96 19 240 58 0 182 Phase II/III CV

Trevena, Inc. TRVN NR NA 6.42 26 169 91 0 78 Phase II CV

Cytokinetics CYTK NR NA 4.16 37 152 82 0 70 Phase III CV

Cardiome Pharma CRME NR NA 6.70 17 111 13 0 97 Phase III CV

ZS Pharma ZSPH NR NA 28.20 20 556 112 0 444 Phase III CV

Average 323 83 2 225

Mast Therapeutics MSTX Buy 2.00 0.60 105 63 50 0 14 Phase III SCD, CV

MSTX share fair value matching its Phase III peers = $2.60

Potential upside = 334%
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Major Risks 
Risks of clinical study failure could have a major impact on MSTX share 
value.  Despite an encouraging prior Phase III study outcome and potentially 
favorable trial design of the ongoing EPIC Phase III study, risks still exist as 
MST-188 might not receive approval by the FDA if the pivotal study does not 
meet its endpoints.  Given that the majority of upside for MSTX shares is 
currently based on the assumption that a positive EPIC study outcome could 
lead to MST-188 approval before its commercial potential can be realized, a 
failure of EPIC study would have a significant negative impact on MSTX share 
value.  

Commercial success of the MST-188 in resolving vaso-occlusive crisis in 
sickle cell disease (SCD) patients is less predictable.  Although we recognize 
that the substantial unmet medical need of shortening the VOC in SCD patients, 
we cannot fully predict the market acceptance and potential revenue ramp up for 
the product as the actual clinical performance will play an important role even if 
the product is approved.  In addition, we cannot fully foresee the market 
dynamic if competitors also enter the market since such dynamic could be 
affected by multiple factors.   Together, commercial performance of MST-188 
may not meet the expectation, and if so, MSTX share value could also be 
impacted negatively. 

Lack of patent protection could make MST-188 vulnerable if competitors 
develop method to generate a me-too product that might not require 
complete clinical studies but as generic.  Although the production processes of 
MST-188 are protected by several fronts, including proprietary technology, 
trade secrets and know-how, it remains possible that other competitors develop 
similar or alternative processes to produce similar or even better product like 
MST-188.  As such, the company might not enjoy the competitive edge and 
potentially damage MST-188’s commercial outlook. 

Limited product diversity could increase overall risk.  Given the nascent 
stage of the corporate development, majority of the product pipeline value 
mainly resides on MST-188 in SCD development.  The second potential 
pipeline product, AIR001 in pulmonary arterial hypertension and additional 
indications (acute limb ischemia, stroke and acute heart failure) potentially 
could be addressed by MST-188 remain in very early development stage.  As 
such, we believe the company at the current stage has very limited 
diversification potential in its product pipeline. 

Additional financing could dilute shareholder value. Although the 
company’s ended 1Q14 with ~$49MM cash, MSTX could potentially need 
more financial resources going forward if they want to expand and further 
develop its pipeline and/or commercialize MST-188 in SCD. Should the product 
not receive FDA approval or product revenue does not reach expectations, the 
company might need to increase its financial resources, which inclues issuing 
new equity to raise additional cash.  Under such a scenario, the share value of 
existing shareholders could be diluted. 
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Management 
Brian M. Culley – CEO.  Mr. Culley has served CEO of Mast Therapeutics 
since 2010. Prior, he has served as chief business officer from 2007 to 2010; and 
senior vice president, business development from 2006 to 2007.  Prior to joined 
in Mast Therapeutics, Mr. Culley has served as director of business 
development and marketing of iTherx, Inc., from 2002 to 2004.  From 1999 to 
2000, Mr. Culley was a licensing and marketing associate at the University of 
California, San Diego, department of technology transfer & intellectual property 
services and from 1996 to 1999, he was a research associate for Neurocrine 
Biosciences. Mr. Culley received a B.S. in in biology from Boston College; and 
MBA from Cornell University.   

Patrick L. Keran, J.D. – President and Chief Operating Officer. Mr. Keran 
has served as president and chief operating officer of Mast Therapeutics since 
2010 and as general counsel from 2006 to 2010.  Prior to joined in Mast 
Therapeutics, Mr. Keran was associate general counsel at Isis Pharmaceuticals 
from 2004 to 2006.  Prior, Mr. Keran has practiced corporate law at Heller 
Ehrman LLP, from 1999 to 2003; and before that, practiced law at Brobeck 
Phleger & Harrison LLP.  Mr. Keran received a B.S. from University of 
California at San Diego and a J.D. from the University of California at Berkeley. 

Santosh J. Vetticaden, M.D., Ph.D. –Chief Medical Officer.  Dr. Vetticaden 
joined in Mast Therapeutics as chief medical officer since 2012.  Prior to join in 
Mast Therapeutics, Dr. Vetticaden has served as senior VP, chief medical and 
development officer at Cubist Pharmaceuticals from 2010 to 2012, and as senior 
VP, clinical development and chief medical officer from 2008 to 2010.  Prior to 
joined Cubist, he was senior vice president and chief medical officer at 
Maxygen from 2007 to 2008.  Previously, he held senior management positions 
at Scios, a subsidiary of Johnson & Johnson, from 2003 to 2007.  Previously, 
Dr. Vetticaden held senior roles related to drug development at Aventis 
Pharmaceuticals and the Whitehall-Robins Healthcare division of American 
Home Products Corporation (now Pfizer).  Dr. Vetticaden earned his M.D. from 
the University of Maryland and a Ph.D. in pharmacokinetics and 
pharmacodynamics from Virginia Commonwealth University. 

Brandi L. Roberts –CFO.  Ms. Roberts joined in Mast Therapeutics as chief 
financial officer since 2011 and served as VP, finance from 2011 to 2013 and 
from 2008 to 2009. Prior to join in Mast Therapeutics, she served as VP, 
accounting and corporate controller of Alphatec Spine, Inc. from 2009 to 2011.  
Previously, Ms. Roberts served as executive director, corporate controller of 
Artes Medical, Inc. from 2007 to 2008.  Prior, she served as director, finance of 
Stratagene Corporation from 2005 to 2007.  Prior, Ms. Roberts’ experience also 
includes seven years at Pfizer’s laboratories in La Jolla, California, most 
recently as director, finance, and three years with the public accounting firm of 
PricewaterhouseCoopers LLP.  Ms. Roberts received a B.S. in Business 
Administration from the University of Arizona and an M.B.A. from the 
University of San Diego. 
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R. Martin Emanuele, Ph.D. –Senior VP, Development.  Dr. Emanuele joined 
in Mast Therapeutics as senior vice president, development since 2011 
following Mast Therapeutics acquisition of SynthRx, Inc., which he co-founded. 
Prior, he served as vice president, pharmaceutical strategy at DaVita, Inc. from 
2010 to 2011.  Prior to DaVita, Dr. Emanuele provided consulting services from 
2008 to 2010. Prior, he was senior vice president, business development at 
Kemia, Inc. from 2006 to 2008, Dr. Emanuele held various senior-level 
positions with Avanir Pharmaceuticals, Inc. from 2002 to 2006, and at CytRx 
Corporation, most recently as vice president, research and business development 
from 1988 to 2002.  Dr. Emanuele received a Ph.D. in pharmacology and 
experimental therapeutics from Loyola University of Chicago; and an M.B.A. 
from the University of Colorado. 
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Mast Therapeutics – Income Statement
($'000)

1Q14 2Q14E 3Q14E 4Q14E
Revenue

MST-188 revenue 0 0 0 0 0 0 28,253 86,796 167,886 252,822
Net sales 0 0 0 -             -             -             -             0 0 0 0 0 0 0
Licensing revenue 0 0 0 -             -             -             -             0 0 0 0 0 0 0
Grant revenue 0 0 0 -             -             -             -             0 0 0 0 0 0 0
Total revenue 0 0 0 -             -             -             -             0 0 0 28,253 86,796 167,886 252,822

Costs of goods 0 0 -             2,543 7,812 15,110 22,754
Research and development 5,758 8,088 12,902 4,281      4,409 4,762      5,000      18,452 21,035 22,508 19,132 18,175 18,720 19,282
Selling, general and administrative 7,190 7,519 8,518 2,266      2,334 2,404      2,500      9,505 10,170 10,476 11,418 12,446 13,566 14,651
Marketing and sales 20,000 23,000 24,380 25,599
Transaction-related expenses 411 (70) 80 280         20 10           18           328 0 0 0 0
Depreciation and amortization 38 90 40 11           11 11           11           46 46 46 46 46 46 46

Total Operating Expenses 13,397 15,628 21,539 6,839      6,775 7,188      7,530      28,331 31,252 33,029 53,139 61,479 71,822 82,332
Operating Incomes (losses) (13,397) (15,628) (21,539) (6,839)     (6,775) (7,188)     (7,530)     (28,331) (31,252) (33,029) (24,886) 25,317 96,064 170,490

Reduction of fair value of warrants 0 0 0 -             0 -             -             0 0 0 0 0 0 0
Investment income 66 74 60 15           15 15           15           61 68 74 82 90 99 109
Interest expense 0 0 0 -             0 -             -             0 0 0 0 0 0 0
Other income/(expense), net 71 (5) (1)          453 0             1             0 454 2 2 (20) 24 (27) (27)
Loss before cumulative effect of change in accounting princi  (13,260) (15,559) (21,480)      (6,371) (6,759)      (7,172)      (7,514) (27,816) (31,182) (32,953) (24,824) 25,431 96,136 170,571
Cumulative effect of change in accounting principle 0 0 0              - 0              -              - 0

Income before tax (13,260) (15,559) (21,480) (6,371)     (6,759) (7,172)     (7,514)     (27,816) (31,182) (32,953) (24,824) 25,431 96,136 170,571
Tax Rate 37% 37% 37% 37% 37% 37% 37%
Tax 0.0 0 0 -             0              -              - 0 0 0 0 (9,409) (35,570) (63,111)

Net Income (Loss) (13,260) (15,559) (21,480) (6,371)     (6,759) (7,172)     (7,514)     (27,816) (31,182) (32,953) (24,824) 16,021 60,565 107,460

Net Income (Loss) Applicable to Common Shareholders (13,260) (15,559) (21,480) (6,371)     (6,759) (7,172)     (7,514)     (27,816) (31,182) (32,953) (24,824) 16,021 60,565 107,460

Net Earnings (Losses) Per Share—Basic and Diluted ($0.47) ($0.33) ($0.28) ($0.06) ($0.06) ($0.07) ($0.07) ($0.26) ($0.28) ($0.28) ($0.21) $0.13 $0.49 $0.87

Shares outstanding—basic 28,175 47,641 76,586 105,054 105,354 105,654 107,654 105,929 112,654 119,654 120,654 121,654 122,654 123,654
Shares outstanding—diluted 28,175 47,641 76,586 105,054 105,354 105,654 107,654 105,929 112,654 119,654 120,654 121,654 122,654 123,654

Margin Analysis (% of Sales/Revenue)
Costs of goods 9% 9% 9% 9% 9%
R&D NA NA NA NA NA NA NA NA NA NA 68% 21% 11% 8%
MG&A NA NA NA NA NA NA NA NA NA NA 111% 41% 23% 16%
Operating Income (loss) NA NA NA NA NA NA NA NA NA NA -88% 29% 57% 67%
Pretax NA NA NA NA NA NA NA NA NA NA -88% 29% 57% 67%
Tax Rate 37% 37% 37% 37%
Net Income NA NA NA NA NA NA NA NA NA NA -88% 18% 36% 43%

Financial Indicator Growth Analysis (YoY%)
Licensing revenue 0% 0% 0% 0% 0% 0%
Grant revenue 0% 0% 0% 0% 0% 0%
Total Revenue NA NA NA NA NA NA NA NA NA NA 207% 93% 51%
R&D 40% 60% 24% 55% 54% 42% 43% 14% 7% -15% -5% 3% 3%
SG&A 5% 13% 7% 11% 11% 16% 12% 7% 3% 9% 9% 9% 8%
Marketing and sales 15% 6% 5%
Operating Income (Losses) 17% 38% 22% 37% 36% 32% 32% 10% 6% -25% -202% 279% 77%
Pretax Income 38% 14% 37% 37% 32% 29% 12% 6% -25% -202% 278% 77%
Net Income 17% 38% 14% 37% 37% 32% 29% 12% 6% -25% -165% 278% 77%
EPS -31% -14% -50% -30% 33% 27% -6% 5% -1% -25% -164% 275% 76%

Yale Jen, Ph.D.  212-953-4978
Source: Roth Capital Partners Research and NovaBay's SEC filings
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Mast Therapeutics – Balance Sheet
($'000)

1Q13 2Q13 3Q13 4Q13 1Q14 2Q14E 3Q14E 4Q14E
Assets

Cash and cash equivalents 43,570 22,500 21,410 44,972 30,231 25,681 25,681 29,848 22,608 15,606 12,363 12,363 3,455 3,347
Short term investments 7,134 14,011 10,598 8,450 19,132 18,711 18,711 19,772 19,772 19,772 19,772 19,772 12,072 12,072
Liqid assets 50,704 36,511 32,007 53,423 49,363 44,393 44,393 49,620 42,380 35,378 32,135 32,135 15,527 15,419
Prepaid expenses and other current assets 1,089 662 522 694 572 1,135 1,135 992 1,032 1,022 1,027 1,027 1,099 1,176
Total Current Assets 51,792 37,174 32,529 54,116 49,934 45,528 45,528 50,613 43,412 36,400 33,162 33,162 16,626 16,595
Property and equipment, net 464 198 199 120 115 106          106 106            137            113            122            122 134 151
In-process research and development 6,549 6,549 6,549 6,549 6,549 6,549        6,549 8,549         8,549         8,549         8,549         8,549 8,549 8,549
Goodwill 3,007 3,007 3,007 3,007 3,007 3,007        3,007 3,007         3,007         3,007         3,007         3,007 3,007 3,007
Other assets 44 44 44 44 44 60            60 84              87              89              90              90 92 94
Total Assets 61,856 46,972 42,328 63,836 59,649 55,250 55,250 62,359 55,192 48,158 44,930 44,930 28,408 28,396

Liabilities and Stockholders’ Equity
Accounts payable 452 699 576 951 795 964 964 1,450 1,230 1,151 1,332 1,332 1,394 1,408
Accrued liabilities 1,120 1,284 1,864 1,579 2,155 2,495 2,495 3,943 3,765 3,944 3,711 3,711 3,873 3,953
Accrued compensation and payroll taxes 757 445 555 799 1,027 1,374 1,374 773 763 796 822 822 831 845
Contingent liability 140 143 170 0 0 0 0 0 0 0 0 0 0 0
Total Current Liabilities 2,469 2,571 3,165 3,329 3,977 4,833 4,833 6,165 5,758 5,891 5,865 5,865 6,098 6,206
Deferred income tax liability 2,609 2,609 2,609        2,609        2,609        2,609        2,609 3,404         3,404         3,404         3,404         3,404 3,404 3,404
Contingent consideration
Total Liabilities 5,078 5,179 5,773        5,938        6,585        7,442        7,442 9,569         9,162         9,295         9,268         9,268 9,502 9,610

Common stock 48 48 48            103 103          103          103 114            114            114            119            119 135 166
Treasury stock, at cost 0 (1) (1)             -               -               -               0 -                -                -                -                0 0 0
Additional paid-in capital 226,122 226,697 227,048 253,275 253,714 254,155 254,155 265,501 265,501 265,501 269,801 269,801 284,211 317,011
Accumulated other comprehensive loss (2) (2) (11) (9) (29) (21) (21) (26) (26)             (21)             (14)             (14) (14) (12)
Deficit accumulated during the development stage (169,389) (184,949) (190,529) (195,471) (200,724) (206,429) (206,429) (212,799) (219,559) (226,730) (234,245) (234,245) (265,426) (298,380)
Total Stockholders’ Equity 56,779 41,792 36,555 57,898 53,064 47,808 47,808 52,790 46,030 38,863 35,662 35,662 18,906 18,786

Total Liabilities and Stockholders’ Equity 61,856      46,972      42,328      63,836      59,649      55,250      55,250       62,359       55,192       48,158       44,930       44,930       28,408       28,396       

Yale Jen, Ph.D. 212-953-4978
Source: Roth Capital Partners Research and NovaBay's SEC filings
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Mast Therapeutics – Cash Flow Statement
($'000)

Cash Flows From Operating Activities: 1Q13 2Q13 3Q13 4Q13 1Q14 2Q14E 3Q14E 4Q14E
Net loss (13,260) (15,559) (5,580.9) (4,941.2) (5,253.5) (5,704.7) (21,480) (6,370.6) (6,759.3) (7,171.6) (7,514.2) (27,816) (31,182) (32,953)

Adjustments to reconcile net loss to net cash used in operating activities:
Depreciation and Amortization 38 90 9.8 8.9 10.1 10.8 40 11.5 10.0 9.0 10.7 41 44 46
Loss on disposals of equipment (3) 5 0.0 99.9 (99.9) 0.0 0 0.0 0.0 0.0 0.0 0 0 0
Loss/(gain) on change in fair value of contingent consideration (1,459) (70) 27.5 7.5 0.0 0.0 35 0.0 0.0 0.0 0.0 0 0 0
Gain on bargain purchase 0 0 0.0 0.0 0.0 0.0 0 (452.9) 0.0 0.0 0.0 (453) 0 0
Share-based compensation expense related to employee stock options and r   866 1,459 351.6 365.1 442.3 440.8 1,600 399.5 400.0 410.0 450.0 1,659 1,710 1,750
Impairment of equipment 0 403
Amortization of premium/(accretion of discount) on investments in securities 11 22

Changes in operating assets and liabilities:
Decrease/(increase) in prepaid expenses and other assets 144 (389) 140.2 (171.7) 122.0 (580.1) (490) 202.3 (39.7) 10.3 (5.1) 168 (72) (77)
(Decrease)/increase in accounts payable and accrued liabilities 197 120 563.4 (39.7) 1,009.9 973.0 2,507 (62.0) (407.3) 132.9 (26.3) (363) 234 108

Net Cash from Operating Activities (13,467) (13,919) (4,488.4) (4,671.3) (3,769.0) (4,860.3) (17,789) (6,272.3) (6,796.3) (6,609.4) (7,084.9) (26,763) (29,266) (31,126)

Cash flows from investing activities:
Purchases of certificates of deposit (7,145) (15,822) (2,988.0) (996.0) (15,423.0) (2,560.0) (21,967) (6,745.0) (6,105.0) (4,956.0) (7,826.3) (25,632) (17,000) (23,000)
Proceeds from maturities of certificates of deposit 0 8,675 6,393.0 3,145.0 4,722.0 2,988.0 17,248 5,679.0 5,666.0 4,577.0 7,390.0 23,312 23,000 21,280
Proceeds from sale of certificate of deposit 0 248 0.0 0.0 0.0 0.0 0
Purchases of property and equipment (412) (266) (4.7) (12.5) (28.2) (1.4) (47) (6.6) (5.0) (11.0) (21.0) (44) (50) (57)
Proceeds from sale of property and equipment 13
Cash obtained through acquisitions, net of cash paid 0 0 0.0 0.0 0.0 0.0 0 3,534.5 0.0 0.0 0.0 3,534 0 0

Net Cash from Investing Activities (7,544) (7,165) 3,400.3 2,136.5 (10,729.2) 426.6 (4,766) 2,461.8 (444.0) (390.0) (457.3) 1,171 5,950 (1,777)

Cash Flows From Financing Activities:
Proceeds from sale of common stock 39,508 0 0.0 28,097.5 0.0 0.0 28,098 8,293.4 0.0 0.0 4,500.0 12,793 15,200 35,000
Proceeds from exercise of stock options 0 2 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 0
Repurchase of Subject to Vesting Shares 0 (1) 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0 0 0
Payments for financing and offering costs (2,903) 0 0.0 (2,001.6) (242.6) (116.3) (2,361) (315.9) 0.0 0.0 (200.0) (516) (790) (2,200)

Net Cash Provided by Financing Activities 36,604 1 0.0 26,095.9 (242.6) (116.3) 25,737 7,977.5 0.0 0.0 4,300.0 12,278 14,410 32,800

Effect of exchange rate changes on cash (2) 14 (2.4) 1.1 (0.2) 0.0 (2) 0.0 0.0 (2.2) (1.0) (3) (2) (5)
Net increase (decrease) in cash 15,591 (21,070) (1,090.5) 23,562.3 (14,741.1) (4,550.1) 3,181 4,167.1 (7,240.3) (7,001.6) (3,243.2) (13,318) (8,908) (108)

Cash at beginning of period 27,979 43,570 22,500.4 21,409.9 44,972.2 30,231.2 22,500 25,681.1 29,848.2 22,607.8 15,606.3 25,681 12,363 3,455
Cash at end of period 43,570 22,500 21,409.9 44,972.2 30,231.2 25,681.1 25,681 29,848.2 22,607.8 15,606.3 12,363.0 12,363 3,455 3,347

Yale Jen, Ph.D.  212-953-4978
Source: Roth Capital Partners Research and NovaBay's SEC filings
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DISCLOSURES: 
ANALYST CERTIFICATION 
The analyst responsible for the content of this report hereby certifies that the views expressed regarding the company or companies and their securities accurately 
represent his personal views and that no direct or indirect compensation is to be received by the analyst for any specific recommendation or views contained in this 
report.  Neither the author of this report nor any member of his immediate family or household maintains a position in the securities mentioned in this report. 
 
EQUITY DISCLOSURES 
For the purpose of ratings distributions, regulatory rules require the firm to assign ratings to one of three rating categories (i.e. Strong Buy/Buy-Overweight, Hold, or 
Underweight/Sell) regardless of a firm's own rating categories.  Although the firm’s ratings of Buy/Overweight, Hold, or Underweight/Sell most closely correspond to 
Buy, Hold and Sell, respectively, the meanings are not the same because our ratings are determined on a relative basis against the analyst sector universe of stocks.  An 
analyst's coverage sector is comprised of companies that are engaged in similar business or share similar operating characteristics as the subject company.  The analysis 
sector universe is a sub-sector to the analyst's coverage sector, and is compiled to assist the analyst in determining relative valuations of subject companies.  The 
composition of an analyst's sector universe is subject to change over time as various factors, including changing market conditions occur.  Accordingly, the rating 
assigned to a particular stock represents solely the analyst's view of how that stock will perform over the next 12-months relative to the analyst's sector universe. 
 
Additional information available upon request. 
 

    # Laidlaw & Co (UK) Ltd. has not provided any investment banking services for the company (ies) mentioned in this report over the last 12 months. 
 
 

RATINGS INFORMATION 
Rating and Price Target Change History 

 
Source: Laidlaw & Company  Created by: Blue-Compass.net 

3 Year Rating Change History 

 
3 Year Price Change History 

 
* Previous Close8/5/2014 

 

  

Laidlaw & Company Rating System* 
% of Companies 
Under Coverage 
With This Rating 

% of Companies for which Laidlaw & Company 
has performed services for in the last 12 months 

Investment Banking Brokerage 

Strong Buy 
(SB) 

Expected to significantly outperform the sector over 12 
months. 0.00% 0.00% 0.00% 

Buy (B) Expected to outperform the sector average over 12 months. 94.44% 33.33% 11.11% 

Hold (H) Expected returns to be in line with the sector average over 12 
months. 5.56% 0.00% 0.00% 

Sell (S) Returns expected to significantly underperform the sector 
average over 12 months. 0.00% 0.00% 0.00% 

 

ADDITIONAL COMPANIES MENTIONED 
GlycoMimetics (GLYC – NR) 
Pfizer (PFE – NR) 
GlaxoSmithKline (GSK – NR) 
Eli Lilly (LLY – NR) 
Daiichi Sankyo (4568.JT – NR) 
Esperion Therapeutics (ESPR – NR) 
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Portola Pharmaceuticals (PTLA – NR) 
Regado Biosciences (RGDO – NR) 
Celladon Corporation (CLDN – NR) 
Trevena, Inc. (TRVN – NR) 
Cytokinetics (CYTK – NR) 
Cardiome Pharma (CRME – NR) 
ZS Pharma (ZSPH – NR) 
ADDITIONAL DISCLOSURES 
As of the date of this report, neither the author of this report nor any member of his immediate family or household maintains an ownership position in the securities of 
the company (ies) mentioned in this report. 

This report does not provide individually tailored investment advice and has been prepared without regard to the individual financial circumstances and objectives of 
persons who receive it. Laidlaw & Co (UK), Ltd. recommends that investors independently evaluate particular investments and strategies, and encourages investors to 
seek the advice of a financial adviser.  The appropriateness of a particular investment or strategy will depend on an investor's individual circumstances and objectives.  
The securities, instruments, or strategies discussed in this report may not be suitable for all investors, and certain investors may not be eligible to purchase or participate 
in some or all of them.  This report is not an offer to buy or sell or the solicitation of an offer to buy or sell any security/instrument or to participate in any particular 
trading strategy. 

Associated persons of Laidlaw & Co (UK), Ltd not involved in the preparation of this report may have investments in securities/instruments or derivatives of 
securities/instruments of companies mentioned herein and may trade them in ways different from those discussed in this report.  While Laidlaw & Co (UK), Ltd., 
prohibits analysts from receiving any compensation. Bonus or incentive based on specific recommendations for, or view of, a particular company, investors should be 
aware that any or all of the foregoing, among other things, may give rise to real or potential conflicts of interest. 

With the exception of information regarding Laidlaw & Co (UK), Ltd. this report is based on public information.  Laidlaw & Co (UK), Ltd makes every effort to use 
reliable, comprehensive information, but we make no representation that it is accurate or complete and it should not be relied upon as such.  Any opinions expressed are 
subject to change and Laidlaw & Co (UK), Ltd disclaims any obligation to advise you of changes in opinions or information or any discontinuation of coverage of a 
subject company.  Facts and views presented in this report have not been reviewed by, and may not reflect information known to, professionals in other Laidlaw & Co 
(UK), Ltd business areas.  Laidlaw & Co (UK), Ltd associated persons conduct site visits from time to time but are prohibited from accepting payment or 
reimbursement by the company of travel expenses for such visits.  The value of and income from your investments may vary because of changes in interest rates, 
foreign exchange rates, default rates, prepayment rates, securities/instruments prices. market indexes, operational or financial conditions of companies or other factors.  
There may be time limitations on the exercise of options or other rights in securities/instruments transactions.  Past performance is not necessarily a guide to future 
performance.  Estimates of future performance are based on assumptions that may not be realized.  If provided, and unless otherwise stated, the closing price on the 
cover page is that of the primary exchange for the subject company's securities/instruments. 

Any trademarks and service marks contained in this report are the property of their respective owners. Third-party data providers make no warranties or representations 
of any kind relating to the accuracy, completeness, or timeliness of the data they provide and shall not have liability for any damages of any kind relating to such data.  
This report or any portion thereof may not be reprinted, sold or redistributed without the written consent of Laidlaw & Co (UK), Ltd.  This report is disseminated and 
available primarily electronically, and, in some cases, in printed form. 

The information and opinions in this report were prepared by Laidlaw & Co (UK), Ltd.  For important disclosures, please see Laidlaw & Co (UK), Ltd.’s disclosure 
website at www.Laidlawltd.com, or contact your investment representative or Laidlaw & Co (UK), Ltd at 546 Fifth Ave, 5th Floor, New York, NY 10036 USA. 

        © 2014 Laidlaw & Co. (UK), Ltd. 
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