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Onconova Therapeutics (ONTX - $2.04) 

Second Time Could Be the Charm and With More Than One Shot on Goal  

We are initiating coverage on Onconova Therapeutics with a Buy rating and 12-

month price target of $10. Onconova’s late stage therapeutic candidate, rigosertib, 

is in a HMA-refractory high risk MDS Phase III (INSPIRE) trial. The interim and 

top-line readouts, expected in 2H17 and 2018, could make for a critical catalyst-

rich period over the next 18 months.  
 

 Rigosertib as a 2
nd

-line therapy for HMA refractory high risk MDS patients could 

prove to be a better suited approach. The design of the ongoing INSPIRE trial is 

based on information learned from post hoc analysis of a prior unsuccessful ONTIME 

pivotal study. Although it may seem controversial to use retrospective analysis of a 

failed study to design a second study, in the case of rigosertib we believe the prospects 

of the INSPIRE study outlook could be promising, based on 1) new prognostic factors 

discovered from the ONTIME study; and 2) well recognized heterogeneity across MDS 

patients. As such, subgroup-targeted treatment could potentially be more efficacious in 

this patient population.    

 The more flexible study design of INSPIRE could increase the probability of 

success. An interim analysis (after 88 deaths) is planned (likely in 2H17) for assessing 

the outcome on an intent-to-treat (ITT) basis and, if needed, on a very high risk (based 

on IRSS-R VHR) basis with certain statistical penalties to determine the subsequent 

clinical and regulatory path for the drug. As such, there are two possibilities available 

for approval of IV rigosertib. The top-line results could be available in 2H18.    

 Oral rigosertib/azacitidine (AZA) combination as a potential 1
st
-line MDS 

treatment could be Phase III ready. ONTX completed a EOP2 meeting with the 

FDA in 3Q16 after achieving robust results from the Phase I/II trial of oral 

rigosertib/AZA combination as a potential 1
st
-line MDS treatment. ONTX plans to 

provide more details of the Phase III trial design in 2H17 and could initiate the study in 

2018. 

 Near-term catalyst-rich period could have significant impact on share value. 
Major events over the next 18 months, include the INSPIRE interim analysis, follow-

up and top-line readout, and advancement of the oral rigosertib/AZA as a potential 1
st
-

line MDS treatment. In addition to other earlier stage pipeline developments, these 

could impact ONTX share value. 

 Material upside remains at the current valuation. Given ONTX has two rigosertib 

formulations in late stage development as potential 1
st
- and 2

nd
-line MDS therapies, we 

believe ONTX shares remain undervalued at the current levels. Our 12-month $10 

price target is based on peer comparable, probability adjusted DCF and sum-of-the-

parts analyses.  
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(Dec)  1Q 2Q 3Q 4Q FY P/E  

FY-17E  -0.96   -0.71   -0.68   -0.70   -2.99    N.A.  

FY-16A  -2.65   -1.96   -0.29   -0.80   -4.44    N.A.  

FY-15A  -.09 -0.10 -0.09 -0.13 -10.54    N.A.  

FY-14A  NA NA NA NA -29.41    N.A.  
         

Source: Laidlaw & Company estimates  
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Investment Thesis   

 We are initiating coverage of Onconova Therapeutics (ONTX) with 

a Buy rating and a 12-month price target of $10. Onconova is a late-

clinical stage biotechnology company that focuses on RAS-targeted 

rigosertib as a potential 2
nd

- and 1
st
-line treatment of myelodysplastic 

syndromes (MDS). The Phase III (INSPIRE) study of intravenously 

administered rigosertib as a potential 2
nd

-line MDS treatment is 

expected to have a critical interim analysis (after 88 events) in 2H17 

that could direct the remainder of the study in two possible directions. 

On the competitive front, there are relatively few programs in 

development and there is no approved drug for 2
nd

-line treatment in 

higher risk MDS.  Based on the encouraging results of the Phase II 

study of orally administered rigosertib in combination with azacitidine 

as a potential 1
st
-line MDS treatment, the company plans to update 

investors on its final Phase III study design in 3Q17 and potentially 

initiate the Phase III study in 2018.     

 The Phase III (INSPIRE) trial of rigosertib as a potential 2
nd

-line 

treatment for higher risk MDS is scheduled to provide an interim 

analysis and top-line results readout in 2H17 and 2018. ONTX 

initiated a rigosertib (IV) in refractory high risk MDS Phase III 

(INSPIRE) trial in 4Q15 after the company learned significant 

information from the prior unsuccessful Phase III (ONTIME) trial. 

ONTX is scheduled to conduct an interim analysis of the INSPIRE trial 

after the occurrence of 88 events (deaths), possibly in 2H17, for 

assessing the outcome on an intent-to-treat (ITT) basis. Also, if needed, 

a very high risk (based on IRSS-R VHR) patient basis analysis will be 

analyzed. This is to determine the subsequent clinical and regulatory 

path for the drug. Although the two interim analyses would take certain 

statistical penalty ( for ITT = 0.04; and for IPSS-R VHR = 0.01) to be 

applied at the final analysis, we believe this also offers two shots on 

goal. This further enhances the prospects of achieving positive 

outcomes, which in turn could further increase the potential for approval 

of the drug. The primary endpoint for both possibilities (ITT population 

and IPSS-R VHR) is OS. The major factors to be considered in the 

design of the INSPIRE trial are based on information gained from the 

retrospective analysis of the ONTIME trial. This helped to identify 

several patient subgroups (mostly with greater risk or more difficult to 

treat) which demonstrated a statistically significant therapeutic benefit 

(OS) from the rigosertib treatment (published at Lancet Oncol. 2016, 

17: 496-508 with additional editorial comment of the same issue). In 

addition, MDS is well recognized as a rather heterogeneous group of 

closely related clonal hematopoietic disorders, and thus patients can 

present with varying degrees of risks in disease progression and ease of 

treatment. As such, this could lend itself to the scenario that a more 

effective treatment might only benefit a smaller subgroup of patients. 

Our $10 price target is supported 

by peer comparable, probability 

adjusted DCF, and sum-of-the-

parts analyses.  

ONTX is scheduled to conduct an interim 

analysis of the INSPIRE trial, possibly in 

2H17, for assessing the outcome on an 

intent-to-treat (ITT) basis and, if needed, on 

a very high risk (based on IRSS-R VHR) 

patient basis. This is to determine the 

subsequent clinical and regulatory path for 

the drug. The primary endpoint for both 

possibilities is OS. Top-line data readout in 

mid- or 3Q18. 
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Although the practice of designing a trial based on a patient cohort that 

was identified through post hoc analysis of a prior failed study may be 

controversial; we believe the potential positive outlook of the INSPIRE 

study could be substantially enhanced by new prognostic factors 

discovered from the ONTIME study. The more subgroup-targeted 

treatment might be more effective given the heterogeneity of the MDS 

patient population. In our opinion, the key near-term investment focus 

of ONTX shares is on the potential positive outcome from the interim 

analysis; subsequent step for advancing the study forward; and most 

importantly, the top-line data readout. ONTX expects to complete 

patient recruitment for the INSPIRE trial in 1Q18 and top-line data 

readout in mid- or 3Q18. Should this scenario come to fruition, we 

estimate a potential approval in 2019. Rigosertib has received orphan 

drug designation in the U.S., EU and Japan. ONTX has a collaboration 

agreement with SymBio Pharmaceuticals of Japan for the latter to 

develop (currently participating in patient recruitment of the INSPIRE 

study in Japan) and commercialize rigosertib in Japan and Korea. If 

rigosertib is approved and marketed, ONTX will owe a single digit 

royalty payment to Temple University. 

 Rigosertib and azacitidine combination could potentially be an 

effective 1
st
-line MDS therapy assuming the future outcome 

recapitulates the robust Phase II study readout. ONTX is also 

developing an oral version of rigosertib to be used in combination with 

azacitidine (AZA, brand name Vidaza) as a potential 1
st
-line treatment 

for high-risk MDS. ONTX completed a Phase I/II trial which recruited 

all comers (HMA-naïve front-line, HMA pre-treated 2
nd

-line and AML 

patients) and reported encouraging results at the 2016 ASH meeting. 

The data showed that the oral rigosertib/AZA combo exhibited a 76% 

ORR (CR 24%) in all MDS patients, 85% (CR 35%) ORR in HMA-

naïve MDS patients, and 62% ORR (CR 8%) in HMA-resistant MDS 

patients. In addition, the CR is higher and occured faster than that 

achieved with AZA treatment alone in HMA naïve MDS patients. On 

the safety side, the addition of rigosertib does not substantially change 

the AE profile vs. AZA alone. The bioavailability of oral rigosertib is 

approximately 35%, according to ONTX management. ONTX 

conducted an EOP2 meeting with the FDA in September 2016 and 

received feedback from the agency for designing a rigosertib/AZA 

combo Phase III trial as a potential 1
st
-line therapy in high risk MDS. 

We anticipate ONTX could have an additional meeting with the FDA 

possibly in 2Q17 or 3Q17 for finalizing the pivotal trial protocol design. 

Further, ONTX is exploring the potential for an SPA designation. 

Although more details will be available in the future, we anticipate that 

the Phase III trial could be a randomized (1:1 between AZA+ placebo 

and AZA+oral rigosertib) controlled, ~300-patient trial in higher risk 

MDS with objective ORR (CR and PR per IWG 2006 criteria for MDS 

instead of hematological ORR) as the primary endpoint. The study 

could start in 2018. Although the competition for developing a 1
st
-line 

MDS treatment is much more intense to date, we believe the 

rigosertib/AZA combo treatment remains very competitive based on the 

robust Phase I/II study outcome. In addition, ONTX will report the 

outcome from the rigosertib/AZA combo in AML Phase I/II study in 

2Q17, possibly at the MDS Foundation meeting in May 2017 and/or 

Although the practice of designing a trial 

based on a patient cohort that was identified 

through post hoc analysis of a prior failed 

study may seem controversial; we believe 

the potential positive outlook of the INSPIRE 

study could be substantially enhanced by 

new prognostic factors discovered from the 

ONTIME study.The more subgroup-targeted 

treatment might be more effective given the 

heterogeneity of the MDS patient 

population. 

ONTX completed a Phase I/II trial 

of rigosertib in combination with 

azacitidine which recruited all 

comers and reported encouraging 

results. 

The data showed that the oral rigosertib/ 

AZA combo exhibited a 76% ORR (CR 

24%) in all MDS patients, 85% (CR 35%) 

ORR in HMA-naïve MDS patients, and 

62% ORR (CR 8%) in HMA-resistant MDS 

patients. 

ONTX could have an additional meeting 

with the FDA possibly in 2Q17 or 3Q17 for 

finalizing the pivotal trial protocol design. 

The study could start in 2018. 
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Congress of EHA (European Hematology Association) meeting in June 

2017.  

 Additional pipeline developments could start in the future. In 

addition to rigosertib, ONTX has several earlier stage products in its 

pipeline. Among them, we believe ON 123300, a third generation 

CDK4/6 antagonist with additional capability blocking AMP-related 

kinases 5 (ARK5) activities, could be the most promising one as a 

potential treatment in CDK4/6 overactive tumors, such as breast cancer. 

melanoma and leukemia. CDK4/6 is a clinically well validated target 

with one approved drug, Ibrance or palbociclib in breast cancer from 

Pfizer, and two in Phase III development: abemaciclib and ribociclib by 

Lilly and Novartis, respectively. Both drugs are being evaluated as 

potential 1
st
- and 2

nd
-line treatments for breast cancer with topline 

results potentially available in 2017 and beyond.  Another pipeline 

product is briciclib, an antagonist against eukaryotic translation factor 

4E (eIF4E), which is overexpressed in almost all major groups of 

cancers. Briciclib was under a Phase I dose-escalation trial in advanced 

solid tumors refractory to current therapies; and the FDA placed a full 

clinical hold in late 4Q15 due to a manufacturing issue as the drug 

product contained some visible particulates. ONTX must correct the 

problem in order to re-initiate the clinical trial. The third product is 

recilisib, which could potentially be used as a treatment for acute 

radiation syndrome (ARS), or specifically radiation-induced cytopenia. 

ONTX conducted several Phase I studies and demonstrated good safety 

and PK profiles. We believe ONTX’s core focus is not on recilisib and 

moving forward the company might seek an out-licensing opportunity 

for this drug.  

 Valuation is favorable.  We believe ONTX shares are undervalued, 

based on the substantial potential of rigosertib as an effective 

monotherapy as a 2
nd

-line therapy for treating refractory higher risk 

MDS as well as a combination therapy with azacitidine as a potential 

1
st
-line treatment in higher risk MDS. Accordingly, our $10 price target 

is supported by peer comparable, probability adjusted DCF and sum-of-

the-parts analyses. We are recommending ONTX shares to long-term 

oriented investors with high risk tolerance.  

 

  

ON 123300 is a third generation 

CDK4/6 antagonist with additional 

capability blocking ARK5 activities. 

It could be the most promising one 

as potential treatment in CDK4/6 

overactive tumors. 
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Company Description 

Onconova Therapeutics is a late-clinical stage biotech company that focuses on 

the development of Ras-targeted rigosertib as a potential treatment of high risk 

myelodysplastic syndromes (MDS). Although the previous rigosertib in high 

risk MDS Phase III (ONTIME) trial failed to meet its primary endpoint, we 

believe the company has identified several previously undetected prognostic 

factors. By leveraging them in the design of the current Phase III trial 

(INSPIRE) as a potential 2
nd

-line treatment in MDS patients who were 

refractory to prior hypomethylating agents (HMAs); this could substantially 

increase the probability of success. In addition, the incorporated interim 

analyses provide greater flexibility for targeting more specific patient cohorts, 

and thereby enhancing the chance of success. ONTX is also developing an oral 

rigosertib to be used in combination with a HMA, azacitidine, as a potential 1
st
-

line treatment in high risk MDS. The combination regimen demonstrated 

promising results in a Phase II trial and the company is working on the final 

study design for a Phase III trial, which could possibly start in 2018. ONTX also 

has an earlier stage product candidate, ON 123300, which has the potential for 

treating CDK4/6 overactive tumors and is under preclinical study.         
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Anticipated milestones in 2017 and beyond  

 

Source: Laidlaw & Company and company presentation. 

  

Product Indication Event Timing Importance

Potentially update Phase III study design for oral 

formulation azacitidine combination as first-line 

treatment

2Q/3Q17 ***

Potentially report Phase III (INSPIRE) interim 

results and make adjustment if needed
2H17 ****

Potentially complete Phase III (INSPIRE) patient 

recuritment 
1Q18 ***

Potentially report Phase III (INSPIRE) top-line 

results
2H18 *****

Potentially start oral formulation azacitidine 

combination Phase III study as first-line treatment
2018 ***

Acute myeloid leukemia 

(AML)

Presentation Phase I/II trial data at MDS Foundation 

and Congress of EHA meetings
2Q17 ***

Rigosertib

Myelodysplastic syndromes 

(MDS) - high risk 
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Onconova Therapeutics Pipeline 

 

 

  

Product Indication Preclinical I II III Comments

High risk myelodysplastic 

syndromes (Hr-MDS) as 2nd-line

Interim results in 2H17 and possible top-line readout 

in 2018

High risk myelodysplastic 

syndromes (Hr-MDS) as 1st-line
Finalize Phase III trial design 2017

ON 123300 CDK4/6 overactive tumor

Briciclib (ON 

013105) 
advanced solid tumors Under clinical hold

Recilisib (EX-RAD) Acute Radiation Syndrome (ARS)

Source:  Laidlaw & Company and company presentation 

Rigosertib
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Lead Product, Rigosertib, Has Promising Potential as A 2nd-
Line Therapy for High-risk Refractory MDS Supported by 
Multiple Encouraging Clinical Analyses  

Rigosertib could potentially be active in a subset of HMA-failed 

high risk MDS patients  

ONTX’s leading asset, rigosertib, a Ras-targeted cancer treatment is currently in 

a Phase III (INSPIRE) trial in myelodysplastic syndromes (MDS). Although the 

previous rigosertib in MDS Phase III (ONTIME) trial failed to meet its primary 

endpoint, we believe the probability of success of the ongoing study might be 

substantially improved. The study design has incorporated several previously 

unknown prognostic factors and is based on the fact that the underlying 

molecular physiology and therefore symptom progression of MDS patients is 

very heterogenous and complex.   

What is rigosertib?  Rigosertib is a synthetic benzyl styryl sulfone (Figure 1, 

left) that acts as a molecular Ras mimetic. Rigosertib allosterically binds to the 

Ras binding domains (RBD) of many Ras effector proteins, such as Raf and 

PI3K kinases, resulting in the blocking of Ras driven signal transduction, such 

as PLK1 and Akt-PI3K pathways (Figure 1, right).  Further, from the 

mechanism of action perspective, rigosertib could also inhibit the activation of 

the Jak-STAT and Wnt signaling pathways; as well as SAPK/JNK and P53 

signaling pathways. As an anti-cancer therapeutic, rigosertib is a non-ATP 

competitive kinase inhibitor that inhibits mitotic progression by inducing cell 

cycle arrest at the G2/M phase. It induces apoptosis in both solid and 

hematological cancers; while its impact rarely affects normal cells. Rigosertib 

induced apoptosis is mainly via the P53-mediated mitochondrial apoptosis 

pathway. 

Clinical history of rigosertib. Phase II study results were encouraging, 

demonstrating rigosertib’s ability to affect a good bone marrow response and 

more modest hematological improvements in higher risk MDS patients. ONTX 

conducted a Phase III (ONTIME) trial in higher risk MDS patients evaluating 

rigosertib vs. best supportive care (BSC) as a 2
nd

-line treatment in patients who 

have failed (refractory or relapsed) HMA therapies. ONTX reported the topline 

results in 1Q14 and failed to meet the primary endpoint of OS (8.2 months vs. 

5.9 months, p=0.33) (Figure 2, left). On the safety side, rigosertib was well 

tolerated and SAEs of the rigosertib and BSC groups were similar (~60%). 

Treatment-emergent AEs were similar overall for the two groups (99% vs. 

85%). The most common SAEs were anemia, thrombocytopenia and 

neutropenia.   

Rigosertib is a molecular Ras mimetic. 

It allosterically binds to the Ras binding 

domains (RBD) of many Ras effector 

proteins, resulting in the blocking of 

Ras driven signal transduction, such 

as PLK1 and Akt-PI3K pathways.  

ONTX reported the ONTIME 

trial topline results, which 

failed to meet the OS primary 

endpoint.   
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The ONTIME trial was a randomized (2:1 between treatment and control) 

controlled trail with 299 MDS patients. Patients received 1,800mg rigosertib per 

24 hours as a continuous IV infusion on day 1, 2 and 3 of a 2-week cycle. After 

8 2-week cycles, the treatment cycle extended to 4 weeks. BSC received low 

dose cytarabine (ara-C 20 mg/m
2
) for 14 days of a 28-day cycle. The study is 

designed for 90% powered to detect 50% OS improvements.   

Figure 1: Rigosertib and its mechanism of action 

  

Source: Company presentation 

ONTX conducted additional retrospective analyses on the ONTIME trial data 

and subsequently identified several patient cohorts in which rigosertib exhibited 

statistically significant OS improvements. After further assessments and 

discussions with the FDA, the company decided to initiate another Phase III 

(INSPIRE) trial in MDS patients who are refractory to HMA treatments defined 

by receiving less or equal to 9 months of HMA therapy. The major supportive 

evidence is that in this patient cohort (n=116) of the ONTIME trial, rigosertib 

showed an OS benefit (7.9 vs. 4.1 months with p=0.0008 and HR=0.48) (Figure 

2, right). 

Figure 2: The initial ONTIME trial results (ITT) and OS analyis of HMA refractory subpopulation 

   

Source: Company presentation 

Additional retrospective analyses 

on the ONTIME trial data found 

several patient cohorts in which 

rigosertib exhibited statistically 

significant OS improvements. 
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The full outcome of the ONTIME study, including multiple subpopulation 

analyses was published in the Lancet Oncol. (2016) 17: 496-508. Among those 

analyses, rigosertib also showed survival benefits in several subgroups of 

patients. For instance, in very high risk (IPSS-R>6, n=134) MDS patients 

(median OS of 7.6 vs. 3.2 months with p=0.015) (Figure 3).  

Figure 3: Rigosertib-treated survial benefit in very high risk MDS patients  

  

Source: Garcia-Manero, G., et. Al., Lancet Oncol. 2016; 17:496-508 

Figure 4: Patient subgroups that could benefit from rigosertib treatment 

  

Source: Garcia-Manero, G., et. Al., Lancet Oncol. 2016; 17:496-508 and the company presentation 
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In fact, a handful of different patient subgroups could benefit from rigosertib 

treatment based on median OS (Figure 4).  

ONTX started a new Phase III (INSPIRE) trial in 4Q15 to evaluate rigosertib in 

HMA refractory MDS as a 2
nd

-line treatment. The INSPIRE study is a 

randomized, controlled 225-patient Phase III study that evaluates rigosertib vs. 

physician's choice of treatment. The primary endpoint is OS and secondary 

endpoints are OS of high risk subgroups, such as monosomy 7 chromosomal or 

trisomy 8 chromosomal aberrations, ORR, and Quality of Life.  The study is 

80% powered to potentially demonstrate >37.5% reduction of mortality with the 

assumption that OS of placebo patients is 6.5 months and with HR<0.625 

(Figure 5). Major differences of the patient cohorts between the prior and 

current Phase III trial are HMA failed (relapse or refractory) vs. specifically 

defined HMA refractory only.  

Additional options could increase the odds of success. Although the INSPIRE 

study already has a positive bias to include patients who could have a greater 

propensity of benefiting from rigosertib treatment, ONTX plans to conduct an 

interim analysis (ITT analysis) after 88 events (deaths) to assess the likelihood 

of success. If the ITT analysis suggests a low likelihood of success, the 

company has the option to conduct a second analysis of the very high risk MDS 

(based on IPSS-R criteria) subgroup. If the decision is to explore the potential 

approval of the very high risk MDS patient, ONTX has the option to amend the 

trial protocol to recruit more very high risk patients. The potential statistical 

penalty for having an interim analysis or  for ITT is 0.04 and for IPSS-R VHR 

is 0.01. The initial stoppage for the trial is when 176 events have occurred. 

Figure 5: INSPIRE trial design 

  

Source: Company presentation 

Next Step. The INSPIRE study is ongoing and ONTX guided that an update on 

patient recruitment status could be available in 2Q17; while the interim analysis 

could occur in 2H17. The Phase III study could complete in 1Q18 with top-line 

results potentially available in 2H18. Should the data readout be positive, the 

company could potentially file for approval in late 2018 with a possible FDA 

decision in 2H19.    

Our take Although we recognize the potential pitfalls of using post hoc data 

analysis to identify suitable patients retrospectively for designing a new trial, we 

believe the case for the rigosertib INSPIRE trial might be different and 

potentially has a greater chance of success. Our hypothesis is based on 1) MDS 

ONTX started a new Phase III 

(INSPIRE) trial in 4Q15 to 

evaluate rigosertib in HMA 

refractory MDS as a 2nd-line 

treatment with OS as the 

primary endpoint. 

Major differences of the patient 

cohorts between the prior and 

current Phase III trial are HMA 

failed (relapse or refractory) vs. 

specifically defined HMA 

refractory only. 

The potential statistical penalty 

for having an interim analysis 

IPSS-R VHR is 0.01. The 

initial stoppage for the trial is 

when 176 events have 

occurred. 

1) MDS is a rather well recognized 

heterogenous disease; 2) several 

previously unrecognized prognostic 

factors are becoming better 

understood; and 3) up to two different 

interim analyses with the possibility to 

adjust the trial protocol could further 

increase the odds of success despite 

the statistical penalty.   
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is a rather well recognized heterogenous disease comprised of multiple patient 

subgroups (up to 10 based on different classification systems) and each could 

have different molecular pathophysiology that might require different treatment; 

2) several previously unrecognized prognostic factors are becoming better 

understood after the analysis of the ONTIME trial; and 3) up to two different 

interim analyses with the possibility to adjust the trial protocol could further 

increase the odds of success despite the statistical penalty. Given Lancet 

accepted the publication of the post hoc analysis, which showed relatively 

consistent treatment benefits in higher risk patients, we believe the overall trial 

design and endpoint selection could bode well for a greater chance of success.   

Oral rigosertib plus azacitidine as potential first-line MDS therapy 

In addition to the IV rigosertib as a potential 2
nd

-line MDS treatment, ONTX is 

also developing an oral version of rigosertib in combination with azacitidine 

(AZA, brand name Vidaza) as a potential 1
st
-line high risk MDS treatment. 

ONTX completed a Phase I/II trial which recruited all comers (HMA-naïve 

front-line, HMA pre-treated 2
nd

-line and AML patients). ONTX reported 

encouraging results at the 2016 ASH meeting showing that oral rigosertib/AZA 

combination demonstrated 76% ORR (CR 24%) in all MDS, 85% (CR 35%) 

ORR in HMA-naïve MDS, and 62% ORR (CR 8%) in HMA-resistant MDS 

(Figure 6).  

Figure 6: Efficacy results of oral rigosertib/AZA combination Phase I/II trial 

   

Source: Company presentation 

On the safety side, the researchers indicated that the addition of rigosertib does 

not substantially change the AE profile vs. AZA alone (Figure 7) and potentially 

could overcome the limitations in other HMA based combination studies.  

Figure 7: Safety profile of oral rigosertib/AZA vs. AZA is favorable 

   

Source: Navada, S.C. et. Al., 2016 ASH presentation and Vidaza PI 

Adverse Event Grade ≥3 Azacitidine Rigosertib + Azacitidine

Haematuria 2.3% 5.4%

Anemia 13.7% NR

Neutropenia 61.1% 30.0%

Thrombocytopenia 58.3% 33.0%

On the safety side, the addition of 

rigosertib does not substantially 

change the AE profile vs. AZA 

alone. 
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In addition, the CR is higher and occurred faster than with AZA alone in HMA 

naïve MDS patients. A different analysis that is based on the IPSS-R subgroup 

and varying hematologic improvement (HI) is illustrated in Figure 8. The 

bioavailability of oral rigosertib is approximately 35%, according to ONTX 

management. 

Figure 8: Response per IWG 2006 criteria by IPSS‐ R subgroup of Phase I/II trial 

   

Source: Navada, S.C. et. Al., 2016 ASH presentation 

Trial design Oral rigosertib/AZA combination in MDS Phase I/II trial is a 

multi-center and dose-escalating study that recruited MDS (n=33) and AML 

patients. Primary endpoints of the Phase II portion of the study are AE, area 

under the curve (AUC) and Cmax. Patients would receive oral rigosertib twice 

daily on Days 1-21 of a 28-day cycle, and the Phase II dose is 560 mg qAM and 

280 mg qPM. AZA is administrated SC or IV at 75 mg/m
2
/day for 7 days 

starting on day 8 (Figure 9).  

Figure 9: Detailed AST-OPC1 Phase I/II  trial schema 

  

Source: Company presentation 



 

April 27, 2017 

 

Laidlaw & Company 

Est. 1842 

 

Onconova Therapeutics Page 14 of 37 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

Next Step The oral rigosertib/AZA combination in MDS Phase I/II trial results 

are very encouraging given AZA alone has demonstrated 6-20% CR and 40-

50% ORR from several clinical studies. ONTX decided to advance this program 

forward and has conducted an EOP2 meeting with the FDA in September 2016 

and received feedback from the agency for designing a Phase III trial that 

evaluates the oral rigosertib/AZA combination as a potential 1
st
-line therapy in 

high risk MDS. We anticipate more meetings with the FDA possibly in 2Q17 or 

3Q17 for discussing the potential combination pivotal trial protocol design and 

review.  In addition, ONTX is exploring the potential for an SPA designation for 

the rigosertib/AZA combination as a potential 1
st
-line therapy in high risk MDS.  

Potential Phase III design. It likely would be a randomized (1:1 of AZA+ 

placebo vs. AZA+oral rigosertib) controlled trial in higher risk MDS (similar to 

what Vidaza is approved for) as potential 1
st
-line therapy with objective ORR 

(CR and PR per IWG 2006 criteria for MDS instead of hematological ORR) as 

the primary endpoint. Although management did not provide more details 

regarding the possible Phase III study size, we estimate that ~300 could be a 

logical estimate given patient size of similar studies are of this range. 

Given there are only a handful of mutations that are associated with 

hypermethylation in MDS, which could potentially be repaired by the HMAs, 

and MDS progression is known to be driven by multiple mutations, it makes 

theocratically perfect sense that a combination of HMA and an inhibitor of 

multiple signal transduction, such as rigosertib, could potentially create 

synergistic therapeutic impact, based on preclinical analysis (Figure 10).      

Figure 10: Preclincial animal model demonstrated synergistic treatment effect 

  

Source: Company presentation 

In addition to MDS, ONTX also believes the rigosertib/AZA combination also 

has the potential as a treatment of AML and the ongoing Phase I/II expanded 

access study includes more AML patients. During the recent conference call 

management indicated that the rigosertib/AZA combination in AML data could 

be presented at a medical conference in 2Q17, possibly at the MDS Foundation 

meeting in May 2017 and /or Congress of EHA (European Hematology 

Association) meeting in June 2017.  

ONTX has a collaboration agreement with SymBio Pharmaceuticals of Japan 

for the latter to develop (currently participating in patient recruitment of the 

Proposed Phase III trial will 

have objective ORR (CR and 

PR per IWG 2006 criteria for 

MDS instead of hematological 

ORR) as the primary endpoint.  

Rigosertib/AZA combination 

also has the potential as a 

treatment of AML.  
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INSPIRE study in Japan) and commercialize rigosertib in Japan and Korea. If 

rigosertib is approved and marketed, ONTX will owe a single digit royalty 

payment to Temple University.  

Myelodysplastic syndromes (MDS) summary 

Myelodysplastic syndromes (MDS) are a heterogeneous group of closely related 

clonal hematopoietic disorders initially caused by an abnormal multipotent 

progenitor cell. MDS is characterized by ineffective hematopoiesis, bone 

marrow failure, peripheral blood cytopenia, and reduced survival. Given the 

types of blood cells in short supply could be different in different MDS 

subtypes, clinical manifestations of blood cytopenia could also vary, such as 

anemia, neutropenia and thrombocytopenia. A major characteristic of MDS is 

that patients have 5%-30% immature blast (leukemic type) cells in their bone 

marrow.   

Hematopoiesis re-cap: The formation of blood cellular components start from 

hematopoietic stem cells (HSCs) in the bone marrow (Figure 11).  

Figure 11: Hematopoiesis   

  

Source: http://encyclopedia.lubopitko-bg.com/Blood_Cells.html 

Initially there are two lineages of hematopoiesis: lymphatic stem cells and 

myeloid stem cells. The lymphatic system further differentiated into 

lymphoblasts that further give rise to B lymphocytes and T lymphocytes. On the 

myeloid stem cell side, it gives rise to erythroblasts which further mature into 

erythrocytes or red blood cells. By a process called myelopoiesis, myeloid stem 

cells also differentiate into three different lineages: megakaryoblast, myeloblast 

and monoblast. Further differentiation of megakaryoblasts leads to the formation 

of thrombocytes or platelets for blood clotting. Myeloblasts will further 
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differentiate into three types of granular leukocytes: basophils, eosinophils and 

neutrophils; while monoblasts will differentiate into monocytes. B and T 

lymphocytes plus monocytes make up the agranular leukocytes; and white blood 

cells are comprised of both the granular and agranular leukocytes. 

Depending on the subtype and stage of the disease, MDS may sometime involve 

more than one of the myeloid hematopoiesis cell lineages. MDS could be 

divided into two major subtypes: indolent (lower-risk) and aggressive (higher-

risk) MDS. Genetic mutations and their subsequent accumulations play a 

significant role in the progression of the disease. For example, cytogenetic 

abnormalities are found in approximately 50% of MDS patients. Among the 

oncogenes that are associated with MDS progression, Ras frequently appears on 

the list. Figure 12 illustrates the various cell lineage and genetic changes that 

lead to the progression of high and low-risk MDS and AML. It is estimated that 

near 30% of patients with MDS could progress to AML. 

Figure 12: Cellular/molecular aberrations in MDS, AML and normal 

hematopoiesis 

  

Source: Elias, H., et.al., Oncogene, 2014; 33: 5139–5150 

MDS can be diagnosed via the combination of abnormal findings in the 

peripheral blood and bone marrow. Several risk classification systems that aid in 

the prognosis of MDS patients have been established: the French-American-

British (FAB) group’s (1982), the World Health Organization’s (WHO) (1999 

with several updates afterward) and the MDS Risk Analysis Workshop.   

The MDS Risk Analysis Workshop developed the Myelodysplastic Syndrome 

International Prognostic Scoring System (IPSS) that could stratify MDS patients 

into different risk groups (Figure 13). The IPSS system incorporated analyses 

from three fronts and therefore could provide a more in-depth assessment of an 

MDS patient’s outlook.  IPSS is comprised of the following factors: 1) 

percentage of blast cells in bone marrow; 2) cytogenetic findings; and 3) blood 

MDS could be divided into 

two major subtypes: indolent 

(lower-risk) and aggressive 

(higher-risk) MDS.  
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cell counts. In addition, a Kaplan-Meier analysis pointed out that OS of very 

high risk MDS is only 0.8 months (Figure 14).  

Figure 13: IPSS-R prognostic score values for MDS 

  

Source: Greenberg, P. L., et. Al., Blood, 2012, 20:2454-2465 

 

Figure 14: Survival based on IPSS-R prognostic risk-based categories 

  

Source: Greenberg, P. L., et. Al., Blood, 2012, 20:2454-2465 

The MDS patient size is relatively small compared to other cancers. The 

prevalence of MDS in the U.S. is ~60,000 with annual incidences of ~15,000 

based on data from the American Cancer Society. We estimate the lower risk 

(IPSS low or intermediate-1) MDS accounts for 67% of the total patients or 

~40,000; while the higher risk MDS (IPSS high or intermediate-2) accounts for 

33% of the total patients or ~20,000.  The MDS incidence estimate in Europe (4 

cases/100,000 inhabitants/year)
1

 is slightly lower to that of the U.S. (4.9 

cases/100,000 inhabitants/year)
2
. As such, we estimate the MDS prevalence and 

incidence in Western Europe is ~29,500 and ~7,400, respectively. The incidence 

                                                           
1 Fenaux, P., et. al., Annals of Oncology, 2014; 25: 57-69 
2 Cogle, C.R. Curr Hematol Malig Rep. 2015; 10: 272–281 

Prognostic Variable 0 0.5 1.0 1.5 2.0 3.0 4.0

Cytogenics Very good -- Good -- Intermediate Poor Very poor

BM blast, % < 2 -- > 2 to < 5 -- 5 -- 10 > 10 --

Hemoglobin, g/dL > 10 -- 8 to < 10 < 8 -- -- --

Platelets, x 109/L > 100 50 to < 100 < 50 -- -- -- --

ANC, 10
9
/L > 0.8 < 0.8 -- -- -- -- --

IPSS-R Subgroup
Risk                

Score

Patients (%)   

n=7012

Survival, All 

(years)

AML/25% 

(years)

Hazard Ratio 

[95% CI]

Very low < 1.5 19% 8.8 (7.8-9.9) NR (14.5-NR) 0.5 (0.46-0.59)

Low > 1.5 to 3.0 38% 5.3 (5.1-5.7) 10.8 (9.2-NR) 1.0 (0.93-1.1)

Intermediate > 3.0 to 4.5 20% 3.0 (2.7-3.3) 3.2 (2.8-4.4) 2.0 (1.8-2.1)

High > 4.5 to 6.0 13% 1.6 (1.5-1.7) 1.4 (1.1-1.7) 3.2 (2.9-3.5)

Very high > 6 10% 0.76 (0.7-0.8) 0.73 (0.7-0.9) 8.0 (7.2-8.8)

IPSS-R Prognostic Score Value
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estimate in the U.S. could be conservative and possibly underestimated given 

~47% of the MDS diagnosed patients are classified as “watch and wait” or not 

treated.  

MDS Treatment and management. The treatments for MDS are different 

between the low- and high-risk patients. The goal of lower-risk subtype MDS 

therapy is to provide symptom control and to improve quality of life; while for 

the higher-risk subtype the aim is to extend survival and delay transformation to 

AML. Figure 15 illustrates the treatment algorithm of various MDS patients.  

For lower-risk MDS patients without excess myeloblasts, blood transfusions and 

the use of erythropoietin stimulating agents (ESA), such as recombinant human 

erythropoietin (such as Procrit, Epogen and Aranesp) are the key drugs for 

treatment. However, transfusion dependency could lead to iron overload and is 

associated with shorter survival (life expectancy could reduce 50% in patients 

taking 2 units red blood cells per month) and increased risk of transformation to 

AML.  For 20 – 30% of lower-risk MDS patients whose disease is associated 

with a deletion (5q) abnormality and is transfusion-dependent, they would be 

eligible for Revlimid (lenalidomide) treatment, which is the only approved drug 

for this patient subgroup. Revlimid treatment has achieved transfusion 

independence in 67% (99/148) of patients based on data published in the 

product insert.  

Figure 15: MDS treatment algorithm   

  

Source: Bejar, R., et. Al., Blood, 2014; 124: 2793-2803  

For higher-risk MDS patients, two parenteral hypomethylating agents (HMAs), 

azacitidine (5-AZA, Vidaza), and decitabine (Dacogen), are the only approved 
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treatments. The mode of action of HMA is to reactivate silenced tumor 

suppressor genes and potentially induce hematopoietic progenitor cells to 

differentiate.  The patents for both drugs have already expired. Given Vidaza 

demonstrated survival benefits (~2 years) from the clinical study (even Dacogen 

was perceived as having higher potency), we believe this is one of the major 

reasons why this drug took the majority of market share in the HMA market 

before both drugs became generics.  For example, the worldwide sales in 2012 

of Vidaza and Dacogen were $823MM (this number also includes a small 

portion of sales from AML treatment) and $356MM, respectively.  

Further, the relatively modest HMA treatment efficacy dose leaves a lot of room 

for improvements of the 1
st
-line treatment. For example, both drugs 

demonstrated ORR in the mid-teen range [16% for Vidaza (6% CR, 10% PR) 

and 17% for Dacogen (9% CR, 8% PR)]. Vidaza also achieved hematologic 

improvement (HI) (such as erythroid, platelet and neutrophil response) in 23% 

to 36% of patients. The median time for progression into AML is 11 to 21 

months. 

Ultimately, allogeneic hematopoietic stem cell transplantation (HSCT) is the 

only potentially curative approach to MDS. Unfortunately, this treatment 

modality is only a realistic option for 5% to 10% of patients given the advanced 

patient age, co-morbidities, especially the harsh conditioning regimens or even 

the milder nonmyeloablative (mini) conditioning regimens and patient 

preference. 

For high risk MDS patients who failed (refractory or relapsed) 1
st
-line therapy, 

the outlook is pretty dismal as the median survival is only 4–6 months.  There is 

a substantial unmet need here given no approved therapy is available. 

The overall drug treatment penetration in MDS is very modest. One estimate 

suggests that ~14% of total patients have received drug therapies. 

RAS as a potential target for cancer treatment 

Ras is a subgroup of proteins of the Ras superfamily, which is part of the small 

GTPases family, and itself is part of G-proteins or guanosine-nucleotide-binding 

proteins.  G-protein is typically active when it binds to GTP and inactive when it 

binds to GDP. The intrinsic GTPase can hydrolyze GTP to GDP and the process 

could be further accelerated by GTPase activating proteins (GAPs). The 

exchange of GDP back to GTP can be catalyzed by Guanine nucleotide 

exchange factors (GEFs).  Ras plays a critical function as a binary molecular 

switch (either on or off) that controls intracellular signaling networks. Ras is 

located in the inner side of the cell membrane because it is attached to the 

membrane via a fatty acid tail.    

Mutations of the Ras gene are rather common and mutated Ras (mainly H-Ras, 

N-Ras and K-Ras) are very oncogenic as they are locked in the GTP-bound 

form and therefore, deliver the growth signals continuously to promote 

uncontrolled cell proliferations. Mutated Ras are found in more than 30% of all 
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human tumors and in the case of pancreatic cancer it is greater than 90%.  

Further, four allies of K-Ras mutations (G12C, G12D, G12V and G13D) 

account for more than 130,000 cancer cases and the majority of these patients 

are much more difficult to treat. As such, Ras and molecules associated with the 

Ras signal pathway, such as B-Raf and EGFR are implicated in multiple cancers 

(Figure 16). 

Figure 16: Cancers impacted by Ras and its associated effector molecules of signal 

pathway 

  

Source: Laidlaw & Company equity research compiled from multiple sources                               

Challenging history of developing Ras-targeted anti-cancer therapeutics.  

Since its initial discovery in 1982 that the mutated Ras is associated with cancer 

progression, Ras has been the target for developing potential anti-cancer 

therapies. The journey has been long and challenging; however, it might be 

hopeful that targeting the Ras associated signal transduction pathway could 

potentially provide a first crack on this very “undruggable” target. The early 

recognition that GTP lock Ras into a constant oncogenic “on” status has 

suggested a potential therapeutic approach to knock off the GTP. This approach 

however was shown to be very difficult to achieve given the extraordinarily high 

affinity between GTP and the Ras protein. In addition, it was very difficult to 

create direct interacting molecules with the Ras protein, possibly via some deep 

pocket of the protein for the purpose of perturbing its activities since the surface 

of the protein is relatively smooth. Another approach is to disrupt the fatty acid 

tail connecting Ras to the cell membrane by targeting farnesyl transferase, an 

enzyme that adds the fatty acid tail to Ras. Multiple clinical programs focused 

on this aspect and became a great disappointment since the cell has other 

enzymes to do similar work if farnesyl transferase activities have been shut 

down.  

A more recent attempt is to explore a phenomenon called “synthetic lethality”, 

which is to block other pathways that cells used for survival when mutated Ras 

proteins are overactive. The major issue for this approach was that many results 

cannot be reproduced by other researchers. On the academic side, the NCI in 

2013 launched a RAS Initiative, a $10MM a year effort to find new ways to 

tackle Ras-driven cancers. Targeting the Ras effector signal is a more recent 

development and it potentially could be a viable approach to treat Ras related 

cancers (Figure 17) since targeting the Ras protein itself has not yielded any 

positive outcomes for a long time. 

Tumor type Ras B-Raf EGFR

Pancreatic ductal adenocarcinoma 95% 30-50%

Papillary thyroid cancer 60% 50%

Colorectal adenocarcinoma 45% 10% 27-77%

Multiple myeloma 43%

Non-small cell lung cancer 35% 10% 40-80%

Skin cutaneous melanoma 28%

Melanoma 15% 70%

GBM 20% 40-80%

Squamous cell carcinoma head and neck 95%

Mutation frequency EGFR 

overexpression

It might be hoped that targeting the 

Ras associated signal transduction 

pathway could potentially provide a 

first crack on this very “undruggable” 

target.  
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Figure 17: Ras relaed effector signals  

  

Source: Der, C.J., presentation at LifeSci Advisors meeting (2016-10-17) 

Significant intellectual property protection for rigosertib and other assets. 

The IP protection for rigosertib is substantial in both the U.S. and many other 

territories. For the compound itself, the earlier of the patent expirations is 2026 

and for the use in combination with azacitidine could extend to 2028.  

Figure 18: Selected patent portfolio of ONTX 

  

Source: Company presentation and Laidlaw & Company equity research 

 

Patent description Patent # Status in the U.S.
Status EU and selected 

territories
Status 
Other

Expiration/ 
(Issued)

Composition of matter US 7,598,232 Granted Granted Granted 2026

Novel process US 8,143,453 Granted Granted Granted 2029

Rigosertib combination with Platins (Oxaliplatin) & 

Anthracyclines (Doxorubicin): compositions & methods
US 8,106,033 Granted 2027

Rigosertib combination with DNAMT inhibitors (Azacytidine): 

compositions & methods
US 8,664,272 Granted Granted 2028

Rigosertib second formulation US 8,476,320 Granted Pending Granted 2029

Rigosertib first formulation US 8,063,109 Granted Granted Granted 2027

Rigosertib combination wth ESAs (EPO): compositions & 

methods
US20150313859 Pending Pending Pending 2033

Rigosertib efficacy prediction: compositions & methods US20160102363 Pending Pending Pending

Method of treatment US 8,324,190 Granted 2026

2005222947 Granted (2011)

2011201245 Granted (2012)

2,559,187 Granted (2014)

012980 Granted (2010)

EP1740530 Granted Granted (2016)

176836 Granted (2013)

4918476 Granted (2012)

10-1274524 Granted (2013)

282801 Granted (2011)

549962 Granted (2010)

583093 Granted (2011)

7,932,242 Granted (2011)

2011286282 Granted (2014)

2807498 Granted (2017)

ZL201180038325.3 Granted (2014)

022527 Granted (2016)

2600719 Granted (?) Granted (?) ?

224555 Granted (2016)

5512894 Granted (2014)

10-1434841 Granted (2014)

323172 Granted (2014)

606281 Granted (2015)

8,987,267 Granted (2015)

2013/00916 Granted (2013)

Patents relating to Rigosertib

Patents relating to Briciclib

Patents relating to ON 123300
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Competitive landscape for MDS development is intense 

On the competitive side, many companies are developing therapeutic products 

for treating various conditions of MDS (Figure 19). Although multiple programs 

are targeting higher risk MDS either as 1
st
- or 2

nd
- line therapy, most of them are 

in early to mid-clinical development. As such, we believe rigosertib is one of the 

most advanced developments, especially in the 2
nd

-line setting. In addition, 

many drugs that intend to treat MDS are also being tested as a potential 

treatment for AML. Several of the late stage (Phase III) developments include 

the next generation of HMAs that the current marketers are exploring for their 

MDS portfolio product life cycle management: CC-486 of Celgene and 

Guadecitabine (SGI-110) and ASTX 727 of Otsuka Pharmaceuticals.   

 CC-486 and Luspatercept Celgene is developing CC-488 as a 

potential 1
st
-line treatment in the lower risk MDS (Phase III) and 2

nd
-

line treatment in higher risk MDS (Phase II).  CC-488 is an oral 

azacitidine and the drug is also in a Phase III trial as a potential post 

induction maintenance therapy in AML. CC-488 is part of the product 

life cycle management of CELG’s MDS product portfolio. The other 

late stage Phase III MDS product is Luspatercept, which is potentially 

indicated for lower-risk MDS patients both ESA experienced and 

ineligible to become transfusion independent.  Luspatercept is 

developed by Celgene and Acceleron.  

 Guadecitabine (SGI-110) and ASTX 727 Otsuka Pharmaceuticals is 

developing Guadecitabine as a next gen. HMA. Guadecitabine was 

designed to prolong the exposure of its active moiety, decitabine to 

tumor cells and to increase uptake into the DNA of rapidly dividing 

cancer cells. Guadecitabine is currently in a Phase III trial in 

relapsed/refractory MDS and CMML (chronic myelomonocytic 

leukemia). Further, Guadecitabine is also currently in Phase III trials in 

treatment naïve and relapsed/ refractory AML, and a Phase II trial in 

solid tumors, such as ovarian, hepatocellular and colorectal cancer. 

ASTX727 is a fixed-dose combination of decitabine and E7727, a 

cytidine deaminase inhibitor. It is currently in a Phase II study. This is 

an oral drug potentially to be used as hematologic malignancies in low-

risk MDS, and in AML maintenance following intensive chemotherapy.      

 Imetelstat (GRN163L) This is a RNA-based therapy developed by 

Geron that targets the telomerase enzyme. Janssen, partner for this 

program, carried out a Phase II/III (IMerge) trial evaluating imetelstat in 

lower risk MDS.  Janssen has completed part 1 of the Phase II portion 

of the trial and recently completed the second internal data review. 

Janssen indicated that the benefit/risk profile of imetelstat in the treated 

patients supports continued development in lower risk MDS. We 

anticipate the Phase III trial may be open for enrollment in mid-2017.  

 Several other clinical developments are also very interesting, such as: 

Durvalumab (MEDI4736), a PDL-1 inhibitor from AstraZeneca and 

Celgene that is currently in Phase II trials in treatment naïve and 



 

April 27, 2017 

 

Laidlaw & Company 

Est. 1842 

 

Onconova Therapeutics Page 23 of 37 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

treatment experienced high risk MDS. In addition, Seattle Genetics’ 

vadastuximab talirine (SGN-CD33A) in combination with azacitidine 

which is in a Phase I/II trial as potential 1
st
-line treatment in higher risk 

MDS. The same combo regimen is also in a pivotal Phase III 

(CASCADE) trial for older patients with newly diagnosed AML.    

Figure 19: Selected clinical developments for MDS  

  

Source: Company presentation and Laidlaw & Company equity research 

Rigosertib in MDS revenue model. Our model (Figure 20) projects that the IV 

rigosertib reaches the market in 2019 and assumes the completion of a positive 

pivotal trial in 2018 and with NDA filing shortly thereafter.  We assume a $75k 

annual therapy cost and 40% market penetration given the lack of approved 

treatment options for these patient groups.  We estimate total annual peak sales 

for IV rigosertib as a 2
nd

-line MDS treatment could approach $250MM by 2029 

in the U.S.  In addition, we also assume a potential approval and product launch 

of oral rigosertib (in combination with parenteral azacitidine) in 2021 if ONTX 

were to start a Phase III trial in 2018 with potential completion and a positive 

clinical outcome occurring in 2020.  We forecast a peak penetration of ~30% by 

the late 2020s given the 1
st
-line treatment could become more competitive and it 

would be likely that patient treatment could be further stratified based on genetic 

and symptomatic factors. We estimate the total annual peak sales for oral 

rigosertib as a 1
st
-line MDS treatment could approach $450+MM. Together, we 

estimate potential total peak sales for the rigosertib franchise could potentially 

exceed $700+MM excluding possible revenues from Europe and the rest of the 

world.  

 

 

 

Product Developer Ticker Indication Stage Target

CC-486 Celgene CELG Lower-risk MDS Phase III Oral azacitidine 

CC-486 Celgene CELG r/r higher-risk MDS (post HMA failure) Phase II Oral azacitidine 

CC-90002 Celgene CELG Higher-risk MDS Phase I CD47

Luspatercept (ACE-536) Celgene/Acceleron CELG/XLRN Lower-risk MDS (Anemia) Phase III TGF-β

Durvalumab (MEDI4736) Celgene/AstraZeneca CELG/AZN Higher-risk MDS Phase II PD-L1 inhibitor

Durvalumab (MEDI4736) Celgene/AstraZeneca CELG/AZN r/r higher-risk MDS (post HMA failure) Phase I PD-L1 inhibitor

Asunercept (APG101) Apogenix AG Lower-risk MDS (Transfusion-dependent) Phase I/II CD95

ARRY-614 Array BioPharma ARRY Lower-risk MDS Phase I completed p38/Tie2

OPN-305 Opsona Therapeutics Lower-risk MDS (Transfusion-dependent) after HMA failure Phase I/II TLR2

Guadecitabine (SGI-110) Otsuka Pharmaceuticals 4578 (TYO) r/r higher-risk MDS (post HMA failure) Phase III Next gen. HMA 

ASTX 727 Otsuka Pharmaceuticals 4578 (TYO) Higher risk MDS Phase II Oral decitabine/cytidine deaminase inhibitor

Glasdegib (PF-04449913) Pfizer PFE Higher-risk MDS Phase I/II Smoothened (SMO)

Pevonedistat Takeda 4502 (TYO) Higher risk MDS Phase II NAE 

AEB1102 (Pegzilarginase) Aeglea Biotherapeutics AGLE r/r higher-risk MDS (post HMA failure) Phase I Arginine 

Sapacitabine (CYC682) Cyclacel Pharmaceuticals CYCC r/r higher-risk MDS (post HMA failure)-Elderly  Phase II DNA polymerase

DS-3032 Daiichi-Sankyo 4568 (TYO) Higher risk MDS Phase I MDM2

Imetelstat (GRN163L) Geron/Janssen GERN/JNJ Lower-risk MDS (Transfusion-dependent) after ESAs failure Phase II/III Telomerase 

KPT-8602 Karyopharm Therapeutics  KPTI Phase I XPO1

Tipifarnib Kura Oncology KURA Lower risk MDS Phase II Farnesyl transferase 

MGD006 (S80880) Macrogenics/ Servier MGNX Higher risk MDS Phase I CD123 x CD3

MCLA-117 Merus N.V. MRUS Preclinical CD3, CLEC12A

Midostaurin (PKC412) Novartis NVS Higher risk MDS Phase I Multikinase inhibitor 

Vadastuximab talirine (SGN-CD33A) Seattle Genetics SGEN Higher risk MDS Phase I/II CD33

SY-1425 Syros Pharmaceuticals SYRS r/r higher-risk MDS Phase II RARα agonist

SY-1425 Syros Pharmaceuticals SYRS Lower-risk MDS (Transfusion-dependent) Phase II RARα agonist

Tipifarnib Kura Oncology KURA Lower risk MDS Phase II Farnesyl transferase Inhibitor

Pracinostat MEI Pharma/Helsinn MEIP Higher risk MDS Phase II HDAC

CPI-613 Cornerstone Pharma r/r MDS Phase II

Roxadustat FibroGen FGEN Lower risk MDS-anemia Phase II/III-China HIF-PH stabilizer
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Figure 20: Rigosertib in MDS revenue model 

  

Source: Laidlaw & Company estimates 

   

  

Rrigosertib in High Risk Myelodysplastic Syndromes (MDS) 2nd- and 1st- Line Revenue Model 
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Myelodysplastic Syndromes (MDS) prevalence- U.S. 62,128 62,936 63,754 64,583 65,423 66,273 67,135 68,007 68,891 69,787 70,694 71,613 72,544

% of high risk MDS 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22%

High risk MDS 13,668 13,846 14,026 14,208 14,393 14,580 14,770 14,962 15,156 15,353 15,553 15,755 15,960

% receive HMAs treatment 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80%

MDS-hr patients receive HMAs treatment 10,935 11,077 11,221 11,367 11,514 11,664 11,816 11,969 12,125 12,283 12,442 12,604 12,768

% HMAs non-responder 65% 65% 65% 65% 65% 65% 65% 65% 65% 65% 65% 65% 65%

MDS-hr patients HMAs non-responder 7,107 7,200 7,293 7,388 7,484 7,582 7,680 7,780 7,881 7,984 8,087 8,193 8,299

% eligible for 2nd-line therapy 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

MDS-hr patients eligible for 2nd-line therapy 5,331 5,400 5,470 5,541 5,613 5,686 5,760 5,835 5,911 5,988 6,066 6,144 6,224

% of MDS-hr received rigosertib 4% 12% 20% 27% 32% 36% 38% 39% 40% 40% 40% 40%

Rrigosertib treated MDS-hr patients -2nd-line 216 656 1,108 1,516 1,820 2,074 2,217 2,305 2,395 2,426 2,458 2,490

Rrigosertib (IV) costs ($) 75,000 77,250 79,568 81,955 84,413 86,946 89,554 92,241 95,008 97,858 100,794 103,818

Rigosertib 2nd-line total sales ($MM) 16 51 88 124 154 180 199 213 228 237 248 258

% of MDS-hr received rigosertib combo 3% 8% 13% 18% 23% 26% 28% 29% 30% 30%

Rrigosertib treated MDS-hr patients - 1st line 426 1,151 1,895 2,659 3,441 3,941 4,299 4,510 4,726 4,836

Rrigosertib (oral) costs ($) 79,568 81,955 84,413 86,946 89,554 92,241 95,008 97,858 100,794 103,818

Rigosertib 1st-line total sales ($MM) 34 94 160 231 308 363 408 441 476 502

Total rigosertib sales ($MM) 16 51 122 219 314 411 507 576 636 679 724 761
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Other Pipeline Products Include IV Briciclib And ON 123300 

In addition to rigosertib, ONTX also has several pipeline products in 

development and we anticipate that the development of these products could 

potentially become more active once rigosertib clinical developments have 

advanced further. Although ON 123300 is in an earlier development stage, we 

believe this asset could have a greater potential given that the molecular targets 

are clinically validated and the dual targeted drug could potentially have broader 

utilities in treating various cancers. 

ON 123300 for CDK4/6 overactive tumors 

ON 123300 is a third-generation cyclin dependent kinase 4/6 (CDK4/6) 

inhibitor that also has inhibitory activities at low nanomolar levels against 

AMP-related kinases 5 (ARK5).  Regulated by AKT, ARK5 is a member of the 

AMPKs (AMP-activated protein kinases) catalytic subunit family and has been 

reported as playing a key role in tumor malignancy, including metastasis. 

AMPKs are a class of serine/threonine protein kinases and are involved in 

promoting tumor cell survival during nutrient starvation. Dysregulation of the 

cell-cycle machinery and activation of cyclin-dependent kinases (CDKs) to 

promote cell-cycle progression play a pivotal role in uncontrolled cellular 

proliferation of tumorigenesis. CDK4/6 is actively involved in the G1-to-S-

phase cell-cycle transition. CDK4/6 is a clinically well validated target based on 

the approval of the second generation CDK4/6 inhibitor (Ibrance or palbociclib 

developed by Pfizer) as hormone receptor-positive, HER2-negative 

(HR+/HER2-) advanced breast cancer treatment in combination with letrozole 

or Faslodex (fulvestrant). Both Lilly and Novartis are also developing their own 

CDK4/6 inhibitors, abemaciclib and ribociclib, and both are in Phase III studies 

in 1
st
- and 2

nd
-line breast cancer with topline results expected potentially in 2017 

and beyond.  If successful, the value of the total CDK4/6 inhibitor franchise 

could potentially exceed $8+ billion.  

Figure 21: Chemical structure of ON 123300 and Palbociclib 

  

Source: Patel, S., et. al., AACR 2017 poster presentation 

CDK4/6 is a clinically well validated 

target based on the approval of 

Ibrance (palbociclib) by Pfizer as 

advanced breast cancer treatment. 

Lilly and Novartis are also developing 

CDK4/6 inhibitors, abemaciclib and 

ribociclib, and both are in Phase III 

studies. 
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By inhibiting both ARK5 and CDK4/6, ON 123300 has the potential not only in 

treating breast cancer, but also in other tumors, such as melanoma and leukemia.  

In a preclinical model, ON123300 demonstrated a potent induction of apoptosis 

of colorectal cancer cells when compared to palbociclib, a highly selective 

CDK4/6 inhibitor. Specifically, ON 123300 and palbociclib exhibited equivalent 

potency in the inhibition of CDK4/6 kinase activities, while ARK5 activity was 

inhibited only by ON 123300. A more recent presentation at the 2017 AACR 

conference demonstrated a preclinical study in a breast cancer model using 

xenografted Rb+ve mouse and showed that ON 123300 and Ibrance both 

demonstrated an equivalent reduction in tumor growth. ON 123300 might have 

a better safety profile vs. Ibrance since it has a more reduced neutropenia.   

Although ON 123300 is one of the earlier developmental stage programs, we 

believe it could have substantial potential based on the encouraging preclinical 

data and given that CDK4/6 is a clinically validated target in treating solid 

tumors. 

Briciclib (ON 013105) for advanced solid tumors  

Briciclib is a small molecular compound that suppresses the accumulation of 

eukaryotic translation factor 4E (eIF4E), which is overexpressed in almost all 

major groups of cancers. eIF4E is considered a proto-oncogene because it 

promotes the translation of a number of genes that are active in oncogenesis 

during the process of cellular proliferation (cyclin D1, c-Myc, mTOR), survival 

(Akt, survivin), angiogenesis (VEGF), and metastasis (MMP9). Hence, 

modulating eIF4E could have a direct effect in decreasing cyclin D1 expression 

– a gene that is also considered an oncogene given its overexpression is also 

seen in many cancers. ONTX commenced a briciclib in advanced solid tumors 

refractory to current therapies Phase I dose-escalation trial in mid-2014. The 

FDA placed a full clinical hold on the briciclib IND in late 4Q15 due to 

manufacture issue as the drug product contained some visible particulates. The 

agency indicated that ONTX would need to perform remedial activities to 

correct the problem before they can re-initiate the clinical trial. 

Recilisib (EX-RAD) for Acute Radiation Syndrome (ARS) 

Ex-RAD (recilisib sodium ON 01210.Na) is a small molecular prophylactic 

radiation protection agent that could potentially be used as a treatment for acute 

radiation syndrome (ARS), or specifically radiation-induced cytopenia. ARS is 

caused by exposure to high levels of ionizing radiation that causes DNA damage 

with symptom presentation corresponding to hematopoietic, gastrointestinal, 

and neurological/ vascular systems. The mechanism of action of recilisib 

involves modulating intracellular signaling and DNA damage repair pathways.  

Recilisib has been evaluated in four Phase I clinical trials (3 using the 

subcutaneous and 1 using the oral formulations) for ARS in healthy volunteers. 

Preclinical studies showed that when dosed either 24 hours pre- or post-

radiation, recilisib provided an enhanced survival and increased rate of 

hematopoietic recovery in mice. The development of countermeasure products 
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against biohazard agents is based on the animal rule pathway. Phase I studies of 

recilisib in healthy volunteers demonstrated that the drug has a good safety 

profile and rapid plasma absorption. We believe recilisib might not be the core 

asset for ONTX going forward and the company might seek an out-licensing 

opportunity for this drug. 
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Financial Projections and Valuation 

ONTX ended 2016 with cash of ~$21.4MM, and with recent offering of 

~$5.5MM (Laidlaw was the sole book-runner), we anticipate the cash should 

provide ONTX with runway that could be sufficient for operations necessary to 

deliver major milestones, which we believe could include interim analysis of the 

INSPIRE trial and additional updates on the oral rigosertib/azacitidine Phase III 

study design.       

Our probability-adjusted DCF analysis suggested a one-year target value for 

ONTX of $10.01 based on cash flow until 2027 with an assumed terminal value 

multiple of 1.4 and a conservative probability adjustment of 27%.  

Probability-adjusted DCF analysis 

  

Source: Laidlaw & Company estimates 

Our probability-adjusted-PV-driven, sum-of-the-parts analysis suggests a 12-

month target price of $10.09 with value breakdown of rigosertib (IV), oral 

rigosertib and other opportunities accounting for 70%, 21% and 0% of the total 

value, respectively.  

NPV driven sum-of-the-parts analysis 

  

Source: Laidlaw & Company estimates 

For the peer comparable analysis, we have chosen a group of early to mid-

clinical stage companies that develop hematological cancer (mainly MDS or 

AML) and melanoma treatments as comparable peers. As such, our peer 

comparable analysis suggested a 12-month target price for ONTX of $10.77. 

Cash driven NPV 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Revenue (net) 705 726 16,630 47,737 110,886 197,217 282,236 370,298 456,066 518,507 572,381

R&D 19,688 23,035 25,799 28,637 30,641 27,577 28,129 28,973 30,132 31,337 32,590

SG&A 8,150 9,046 31,860 34,189 36,005 38,187 39,861 41,335 42,864 44,450 46,096

Operating income (27,133) (31,355) (41,029) (15,089) 44,240 131,453 214,245 299,991 383,070 442,721 493,695

Net income (27,363) (31,711) (41,431) (15,436) 27,687 82,635 134,799 188,823 241,168 278,753 310,873

Period 0.0 0.7 1.7 2.7 3.7 4.7 5.7 6.7 7.7 8.7 9.7

NPV (27,363) (28,531) (32,024) (10,250) 15,795 40,500 56,758 68,303 74,947 74,422 71,303

Total DCF 331,223

Terminal value 101,964

Cash (2Q18) 11,000

Total valuation ($ '000) 444,187

Probability adjustment 27%

Value per share $10.01

Shares outstanding (2018) 12,161

Discount rate 16%

Terminal value multiple 1.4

Rigosertib (IV) 2nd-line MDS

Adjusted NPV =  $86,405

NPV per share =  $7.10 70%

Oral rigosertib/AZA 1st-line MDS

Adjusted NPV =  $25,210

PV per share =  $2.07 21%

Other pipeline

Adjusted NPV =  $49

PV per share =  $0.00 0%

Cash

Adjusted NVP =  $11,000

NVP per share =  $0.90 9%

Total =  $10.09 100%
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Comparable analysis 

 

Source: Company reports and Laidlaw & Company estimates 

Together, we assigned our blended 12-month target price for ONTX of $10. 

 

  

MEI Pharma MEIP NR NA 1.59 37 58 55 0 3 Phase II

Aeglea Biotherapeutics AGLE NR NA 7.25 13 97 64 0 34 Phase I

Cyclacel Pharmaceuticals CYCC NR NA 5.92 3 17 17 0 1 Phase II/III

Actinium Pharmaceuticals ATNM BUY 17 1.50 56 84 21 0 63 Phase III

Bio-Path Holdings BPTH NR NA 0.71 96 68 9 0 59 Phase II

OncoSec ONCS NR NA 1.20 21 25 21 0 5 Phase II

Provectus PVCT NR NA 0.04 365 15 1 0 13 Phase II

Sunesis Pharmaceuticals SNSS NR NA 3.88 21 81 43 11 50 Phase III

Average 212 58 1 52

Onconova Therapeutics ONTX Buy 10.00 2.78 7 19 21 0 -2 Phase III

ONTX share fair value matching its Phase II/III MDS peers = $10.77
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Major Risks 

Clinical study failure could have a major impact on ONTX share value. 
Given the study design of the ongoing rigosertib INSPIRE Phase III study was 

based on outcomes from retrospective analysis of a prior failed Phase III clinical 

study (ONTIME), there are certain inherited risks beyond that of a typical Phase 

III study as post hoc analysis could potentially identify any favorable features 

based on the set criteria for analysis. Also, given rigosertib is the only clinically 

advanced asset in ONTX’s portfolio, negative results of the Phase III and 

additional clinical studies could have a materially negative impact on the 

shareholder value. 

Without a Ras-targeted drug being clinically successful and approved, this 

molecular target has not gained sufficient clinical validation and therefore 

has greater uncertainty. Although the relationship between Ras mutations and 

tumorigenesis was known for a few decades, there are no drugs that target Ras 

that have been approved. Given Ras has been characterized as potentially 

“undruggable”, there are potentially greater clinical risks for a Ras targeting 

therapy compared to drugs that target other more proven molecular targets or 

development platforms.    

Product may not be approved or reach anticipated sales.  Although ONTX’s 

current pipeline products, especially the leading rigosertib, have exhibited the 

potential to generate positive clinical outcomes from current and future trials; it 

remains too early to project whether any of these products would be approved 

by regulatory agencies. Even if the products were to enter the market, sales 

could be significantly below projections due to the specific product label under 

approval, physician consensus for prescribing the drug, changes of treatment 

paradigms, entrance of competitors, and the possible changes in pricing 

flexibility and payer reimbursement. A revenue outlook below expectations 

could also negatively affect ONTX shareholder value.  

Additional financings could dilute shareholder value. Although the company 

had ~$25MM cash pro forma at April 2017, ONTX most likely would need 

more financial resources going forward if they want to complete the rigosertib 

clinical developments and potentially expand and further develop their 

additional pipeline. Should the future operational expenses, especially from 

R&D and COGs, increase significantly, products not receive FDA approval, or 

product revenue not reach expectations; the company might need to issue new 

equity to raise additional cash. Under such a scenario, the share value of existing 

shareholders could be diluted.  
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-Management 

 

Ramesh Kumar, Ph.D. has served as President and Chief Executive Officer 

since co-founding Onconova Therapeutics in 1998.  Prior to Onconova, Dr. 

Kumar has held positions in either R&D or management at institutions including 

Princeton University, Bristol-Myers Squibb (1998 – 1999), DNX (later Nextran, 

a subsidiary of Baxter) (1990 – 1993) and Kimeragen (Now Valigen), where he 

served as President of the Genomics and Transgenics Division. Additionally, he 

served as Senior Director of Dr. Reddy’s Laboratories Ltd. Dr. Kumar trained at 

the National Cancer Institute and holds Ph.D. from the University of Illinois, 

Chicago.  

Steven M. Fruchtman, M.D. has served as Chief Medical Officer and Senior 

Vice President of R&D since joining Onconova in 2015. Prior to joining 

Onconova since 2014, Dr. Fruchtman served as Senior VP of Hematology and 

Oncology R&D of Spectrum Pharmaceuticals. Prior, he served as Chief Medical 

Officer at Syndax Pharmaceuticals from 2013 to 2014. Prior, he served as Chief 

Medical Officer of Spectrum Pharmaceuticals from 2011 to 2013. Prior to 

joining Spectrum, he was VP of Clinical Development at Allos Therapeutics 

from 2009 to 2011. Prior to Allos, he was Senior Director of Novartis 

Pharmaceuticals and Medical Director of Ortho Biotech Products. In addition, 

he was a faculty of Mount Sinai School of Medicine. Dr. Fruchtman holds a 

M.D. from New York Medical College. 

Mark Guerin has served as Chief Financial Officer since joining Onconova in 

2013. Prior to joining Onconova, Mr. Guerin worked as Principal of Pivotal 

Finance & Accounting Services from 2012 to 2013. Prior, he served as CFO of 

Cardiokine from 2005 to 2011.  Prior to joining Cardiokine, he was Director of 

Financial Reporting and Internal Controls at Barrier Therapeutics from 2003 to 

2005.  Prior, he worked at Golndustry DoveBid, Krescher Mill and Co. and 

McNeil Consumer & Specialty Pharmaceuticals. Mr. Guerin started his career as 

senior accountant at Coopers & Lybrand from 1990 to 1996.  He holds a B.A. in 

Accounting from DeSales University. 

Manoj Maniar, Ph.D. has served as Senior Vice President of Product 

Development of Onconova since 2005. Prior to joining Onconova, Dr. Maniar 

served as Senior Director of Formulation and Drug Development at SRI 

International. Dr. Maniar holds a PhD in Pharmaceutics from the University of 

Connecticut.   
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Income Statement 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

Onconova Therapeutics - Income Statement
($'000)

1Q17E 2Q17E 3Q17E 4Q17E

Revenue

Rigosertib sale 16,200 50,708 122,096 218,574 313,595

Non-product revenue 800 11,456 5,546 160 180 175 190 705 726 2,050 2,100 1,000 500 0

Total revenues 800 11,456 5,546 160 180 175 190 705 726 18,250 52,808 123,096 219,074 313,595

COGS 1,620 5,071 12,210 21,857 31,360

Net revenue 14,580 45,637 109,886 196,717 282,236

Total net revenue 726 16,630 47,737 110,886 197,217 282,236

General and administrative 15,119 9,533 9,178 1,967 2,007 2,067 2,108 8,150 9,046 9,860 10,649 11,288 11,740 12,092

Research and development 49,425 25,895 20,071 4,741 4,836 4,981 5,130 19,688 23,035 25,799 28,637 30,641 27,577 28,129

Marketing and sales 22,000 23,540 24,717 26,447 27,770

Total operating costs and expenses 64,544 35,428 29,249 6,708 6,843 7,048 7,239 27,838 32,081 57,659 62,826 66,646 65,764 67,990

Operating Incomes (losses) (63,744) (23,972) (23,703) (6,548) (6,663) (6,873) (7,049) (27,133) (31,355) (41,029) (15,089) 44,240 131,453 214,245

Change in fair value of warrant liability 20 3,988 (210) (300) 100 140 (270) (400) (450) (400) (350) (350) (350)

Interest expense (2) 0

Other income, net (50) (35) 62 10 10 10 10 40 44 48 53 59 64 71

Net loss before income taxes (63,776) (24,007) (19,653) (6,748) (6,953) (6,763) (6,899) (27,363) (31,711) (41,431) (15,436) 43,948 131,167 213,966

Income taxes 19 16 14 0 0 16,261 48,532 79,168

Net Income (Loss) (63,795) (24,023) (19,667) (6,748) (6,953) (6,763) (6,899) (27,363) (31,711) (41,431) (15,436) 27,687 82,635 134,799

Net loss attributable to non-controlling interest 113 44

Net loss attributable to Onconova Therapeutics, Inc (63,682) (23,979) (19,667) (6,748) (6,953) (6,763) (6,899) (27,363) (31,711) (41,431) (15,436) 27,687 82,635 134,799

Accretion of redeemable convertible preferred stock

Net loss applicable to common stockholders (63,682) (23,979) (19,667) (6,748) (6,953) (6,763) (6,899) (27,363) (31,711) (41,431) (15,436) 27,687 82,635 134,799

Basic and diluted net loss per share ($29.41) ($10.54) ($4.44) ($0.96) ($0.71) ($0.68) ($0.70) ($2.99) ($2.61) ($2.73) ($0.85) $1.37 $3.91 $6.34

Shares used to calculate the basic and diluted net loss per share 2,165 2,274 4,427 7,011 9,851 9,881 9,901 9,161 12,161 15,161 18,161 20,161 21,161 21,261

Margin Analysis (% of Sales/Revenue)

Costs of goods 10% 10% 10% 10% 10%

R&D 1890% 83% 165% 1230% 1115% 1181% 1110% 1156% 1246% 54% 20% 9% 5% 4%

SG&A 6178% 226% 362% 2963% 2687% 2846% 2700% 2793% 3172% 141% 54% 25% 13% 9%

Operating Income (loss) -7968% -209% -427% -4093% -3701% -3927% -3710% -3849% -4318% -225% -29% 36% 60% 68%

Pretax -7972% -210% -354% -4218% -3863% -3864% -3631% -3881% -4367% -227% -29% 36% 60% 68%

Tax Rate 37% 37% 37% 37% 37%

Net Income -7974% -210% -355% -4218% -3863% -3864% -3631% -3881% -4367% -227% -29% 22% 38% 43%

Financial Indicator Growth Analysis (YoY%)

Total Revenue NA 1332% -52% -89% -92% -89% 10% -87% 3% 2413% 189% 133% 78% 43%

Gross Profit NA 2190% 187% 132% 78% 43%

Cost of Goods NA NA 213% 141% 79% 43%

G&A NA -37% -4% -38% -4% 5% 8% -11% 11% 9% 8% 6% 4% 3%

R&D NA -48% -22% -19% -13% 25% 9% -2% 17% 12% 11% 7% -10% 2%

M&S 7% 5% 7% 5%

Operating Income (Losses) NA -62% -17% -25% -11% 18% 9% -5% 15% 80% 9% 6% -1% 3%

Pretax Income NA -62% -18% -7% 29% 323% 27% 39% 16% 31% -63% -385% 198% 63%

Net Income NA -62% -18% -7% 29% 323% 27% 39% 16% 31% -63% -279% 198% 63%

EPS NA -64% -58% -64% -64% 133% -13% -33% -13% 5% -69% -262% 184% 62%

Yale Jen, Ph.D.  212-953-4978

Source: Roth Capital Partners Research and NovaBay's SEC filings

2019E 2020E20152014 2016 2021E 2022E 2023E2017E 2018E
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Balance Sheet 

 

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

Onconova Therapeutics – Balance Sheet
($'000)

1Q16 2Q16 3Q16 4Q16 1Q17E 2Q17E 3Q17E 4Q17E

Assets

Total cash 43,582 19,799 16,835 12,818 25,778 21,400 21,400 15,850 15,489 10,152 13,735 13,735 15,110 14,448

Cash and cash equivalents 43,582 19,799 16,835 12,818 25,778 21,400 21,400 15,850 15,489 10,152 13,735 13,735 15,110 14,448

Marketable securities 0

Receivables, net 1,504 1,368 2,147 904 31 31 249 430 169 349 349 420 450

Prepaid expenses and other current assets 3,198 1,832 1,153 975 1,168 1,588 1,588 1,312 1,190 1,204 1,163 1,163 1,216 1,613

Restricted cash 125 50 50 50 50 50 50 50 50 50 50 50 50 50

Total Current Assets 46,905 23,185 19,406 15,990 27,900 23,069 23,069 17,460 17,159 11,575 15,297 15,297 16,797 16,560

Property and equipment, net 420 248 224            200 176 152 152 129 112 105 100 100 120 125

Restricted cash

Other non-current assets 12 12 12              12 12 12 12 12 12 12 12 12 12 12

Total Assets 47,337 23,445 19,642 16,202 28,088 23,233 23,233 17,601 17,283 11,692 15,409 15,409 16,929 16,697

Liabilities and Stockholders’ Equity

Accounts payable 4,027 3,421 3,296 2,801 4,071 5,323 5,323 4,719 4,735 5,094 5,289 5,289 5,363 5,743

Accrued expenses and other current liabilities 5,777 3,729 3,891 5,839 4,482 4,382 4,382 4,233 4,290 4,549 4,454 4,454 4,554 4,936

Deferred revenue 455 455 455 455 455 455 455 455 455 455 455 455 455 455

Total current liabilities 10,259 7,605 7,642 9,095 9,008 10,160 10,160 9,407 9,480 10,098 10,198 10,198 10,371 11,134

Deferred revenue, non-current 13,455 5,000 4,886 4,773 4,659 4,545 4,545 4,431 4,317 4,203 4,089 4,089 3,191 2,288

Other 1

Warrant liability 295 287 4,406 3,401 3,401 5,365 6,539 7,205 7,839 7,839 13,794 20,133

Total Liabilities 23,715 12,605 12,823       14,155       18,073       18,106       18,106 19,203       20,336       21,506       22,126       22,126 27,356 33,555

Common stock 217 255            274            27              68              68              68 68              68              68              69              69              71              73              

Additional paid-in capital 317,122 328,334 331,528 332,387 341,911 342,484 342,484 342,494 347,994 347,994 357,994 357,994 385,994 420,994

Accumulated other comprehensive income (13) (22) (16) (19) (17) (31) (31) (21) (20) (18) (23) (23) (25) (26)

Accumulated deficit (294,578) (318,557) (325,797) (331,178) (332,777) (338,224) (338,224) (344,972) (351,925) (358,688) (365,587) (365,587) (397,297) (438,728)

Total Onconova Therapeutics, Inc. stockholders’ Equity 22,748 10,010 5,989 1,217 9,185 4,297 4,297 (2,431) (3,883) (10,644) (7,547) (7,547) (11,257) (17,687)

Non-controlling interest 874 830 830 830 830 830 830 830 830 830 830 830 830 830

Total stockholders' equity 23,622 10,840 6,819 2,047 10,015 5,127 5,127 (1,601) (3,053) (9,814) (6,717) (6,717) (10,427) (16,857)

Total Liabilities and Stockholders’ Equity 47,337       23,445       19,642       16,202       28,088       23,233       23,233       17,601       17,283       11,692       15,409       15,409       16,929       16,697       

Yale Jen, Ph.D. 212-953-4978

Source: Roth Capital Partners Research and NovaBay's SEC filings
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Cash flow Statement 

 

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates. 1Q16 Net Income adjusted. 

  

Onconova Therapeutics – Cash Flow Statement
($'000)

Cash Flows From Operating Activities: 1Q16 2Q16 3Q16 4Q16E 1Q17E 2Q17E 3Q17E 4Q17E

Net income (loss) (63,795) (24,023) (7,240) (5,381) (1,599) (5,433) (19,667) (6,748) (6,953) (6,763) (6,899) (27,363) (31,711) (41,431)

Adjustments to reconcile net loss to net cash used in operating activities:

Depreciation and amortization 434 150 24 24 24 24 96 24 24 24 24 96 96 96

Loss on asset disposal 22

Change in fair value of warrant liabilities (20) (271) (8) (2,706) (1,003) (3,988) 210 300 (100) (140) 270 400 450

Treasury note discount amortization (6)

Stock compensation expense 5,068 3,786 2,170 611 576 572 3,929 1,759 895 783 779 4,216 5,100 5,429

Changes in operating assets and liabilities:

Receivables (1,372) 136 (779) 1,243 873 1,473 (218) (181) 261 (180) (318) (71) (30)

Prepaid expenses and other current assets 1,189 1,234 679 178 (193) (420) 244 276 122 (14) 41 425 (53) (396)

Restricted cash 75

Other assets

Accounts payable 317 (606) (125) (495) 1,270 1,252 1,902 (604) 16 359 195 (34) 74 381

Accrued expenses and other current liabilities (43) (2,048) 162 1,948 (1,357) (100) 653 (149) 57 259 (95) 72 100 382

Other liabilities (5) (1)

Deferred revenue (787) (8,455) (114) (113) (114) (114) (455) (114) (144) (144) (144) (546) (546) (546)

Net Cash provided by (used in) Operating Activities (57,648) (31,238) (4,579) (4,015) (2,856) (4,349) (15,813) (5,564) (5,864) (5,334) (6,419) (23,182) (26,612) (35,666)

Cash flows from investing activities:

Purchases of property and equipment (228) 0 0 0 0 0 0 0 0 0 0 (19) (5)

Purchases of marketable securities 0 0 0 0 0 0 0 0 0 0 0 0

Maturities of marketable securities 40,000 0 0 0 0 0 0 0 0 0 0 0 0

Net Cash provided by (used in) Investing Activities 39,772 0 0 0 0 0 0 0 0 0 0 0 (19) (5)

Proceeds from the sale of common stock, net of costs 7,464 1,609 (2) 15,814 (1) 17,420 10 5,500 0 10,000 15,510 28,000 35,000

Proceeds from the exercise of stock option 963 3 0 0 3 0 0 0 0 0 0 0

Contribution from non-controlling interest 500 0 0 0 0 0 0 0 0 0

Net Cash Provided by (used in) Financing Activities 1,463 7,464 1,609 1 15,814 (1) 17,423 10 5,500 0 10,000 15,510 28,000 35,000

Effect of foreign currency translation on cash (14) (9) 6 (3) 2 (14) (9) 4 3 (2) 2 7 6 8

Net increase (decrease) in cash (16,427) (23,783) (2,964) (4,017) 12,960 (4,378) 1,601 (5,550) (361) (5,336) 3,583 (7,665) 1,375 (663)

Cash at beginning of period 60,009 43,582 19,799 16,835 12,818 25,778 19,799 21,400 15,850 15,489 10,152 21,400 13,735 15,110

Cash at end of period 43,582 19,799 16,835 12,818 25,778 21,400 21,400 15,850 15,489 10,152 13,735 13,735 15,110 14,448

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 & Company has received compensation from the subject company for investment banking services in the past 12 months and expects to receive or intends to 

seek compensation for investment banking services from the company in the next three 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 Close4/26/2017 

 

  

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. 

2.27% 2.27% 0.00% 

Buy (B) Expected to outperform the sector average over 12 months. 61.36% 29.55% 2.27% 

Hold (H) 
Expected returns to be in line with the sector average over 12 

months. 
0.00% 0.00% 0.00% 

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

2.27% 0.00% 0.00% 

 

ADDITIONAL COMPANIES MENTIONED 
Pfizer (PFE – Not Rated) 
Eli Lilly (LLY – Not Rated) 

Novartis (NVS – Not Rated) 

SymBio Pharmaceuticals (4582 JT – Not Rated) 
Celgene (CELG – Not Rated) 

Acceleron Pharma (XLRN – Not Rated) 

Otsuka Holdings (3578 JT – Not Rated) 
Geron (GERN – Not Rated) 

AstraZeneca (AZN – Not Rated) 

Janssen Pharmaceuticals (JNJ – Not Rated) 
Seattle Genetics (SGEN – Not Rated) 
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Array BioPharma (ARRY – Not Rated) 

Takeda (4502 JT – Not Rated) 

Aeglea Biotherapeutics (AGLE – Not Rated) 

Cyclacel Pharmaceuticals (CYCC – Not Rated) 

Daiichi-Sankyo (4568 JT – Not Rated) 

Karyopharm Therapeutics (KPTI – Not Rated) 
Kura Oncology (KURA – Not Rated) 

Macrogenics (MGNX – Not Rated) 

Merus N.V. (MRUS – Not Rated) 
Syros Pharmaceuticals (SYRS – Not Rated) 

MEI Pharma (MEIP – Not Rated) 
FibroGen (FGEN – Not Rated) 

Actinium Pharmaceuticals (ATNM – Buy) 

Bio-Path Holdings (BPTH – Not Rated) 
OncoSec (ONCS – Not Rated) 

Provectus (PVCT – Not Rated) 

Sunesis Pharmaceuticals (SNSS – Not Rated) 
  

 

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. 

        © 2017 Laidlaw & Co. (UK), Ltd. 

 

 

 

  



 

April 27, 2017 

 
Laidlaw & Company 

Est. 1842 
 

Onconova Therapeutics Page 37 of  37 Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

 

 

NOTES: 
 


