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Following analysis of the Phase III data of evofosfamide (TH-302) in 

unresectable or metastatic pancreatic cancer patients, which failed on an 

intent-to-treat basis (p=0.0588), Threshold Pharmaceuticals has 

announced that the drug seemed to demonstrate impressive efficacy 

among the patients in Japan. Overall survival in the Japanese subset was 

13.6 months vs 9.1 months in the control arm (p=0.0106). The company is 

currently seeking a partner in Japan and reaching out to the 

Pharmaceutical and Medical Device Agency (PMDA) to understand the 

potential path forward. 

Year end Revenue 
($m) 

PBT* 
($m) 

EPS* 
($) 

DPS 
($) 

P/E 
(x) 

Yield 
(%) 

12/14 14.7 (21.8) (0.36) 0.0 N/A N/A 

12/15 76.9 43.8 0.62 0.0 0.7 N/A 

12/16e 0.0 (18.3) (0.24) 0.0 N/A N/A 

12/17e 0.0 (24.7) (0.31) 0.0 N/A N/A 

Note: *PBT and EPS are normalised, excluding amortisation of acquired intangibles, 
exceptional items and share-based payments. 

Filing possible on existing data 

While any retrospective subset analysis should be viewed with caution, the fact that 

it is based on 116 patients and that Abraxane was able to garner Japanese 

approval for unresectable pancreatic cancer based upon data in a 34-patient, 

single-arm open-label study with similar median overall survival (13.6 months for 

evofosfamide and 13.5 months for Abraxane) provides some comfort. 

Japan is a meaningful market 

According to the International Agency for Research on Cancer, pancreatic cancer 

incidence in Japan is 26 per 100,000 people, approximately double that of North 

America. Hence, there should be around 33,000 new pancreatic patients being 

diagnosed ever year. Based on our pricing and market penetration assumptions, 

evofosfamide should be able to achieve $380m in peak sales in that market. 

Company restructuring cutting cash burn 

After evofosfamide missed the primary endpoints in both pancreatic and soft-tissue 

sarcoma trials, Threshold announced that it was discontinuing enrollment in all 

company-sponsored trials of the product and that the partnership with Merck was 

ending. In addition, the company let go around 60% of staff. After these changes, 

our forecasted operating loss for 2016 has decreased to $18.3m from $38.9m. 

Valuation: $2.49 per basic share 

We have reduced our valuation for the company from $1,023m or $14.30 per share 

to $178m or $2.49 per share, mainly due to the suspension of all evofosfamide 

development by the company except for Japan as we had previously modelled 

$3.3b in peak sales. In addition, we have reduced the probability of success for 

tarloxotinib from 20% to 10%, due to uncertainty regarding the future direction of 

the company following the restructuring.  
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Can evofosfamide be saved? 

Last December, Threshold announced that evofosfamide had failed to meet the primary endpoints 

in its Phase III pancreatic cancer trial as well as its Phase III soft-tissue sarcoma trial. Following 

these results, the company discontinued enrollment in all its company-sponsored trials of 

evofosfamide and its partnership with Merck ended. Also, the company let go approximately 40 

employees, representing around 60% of its total internal staff. 

After a deeper analysis of the data, Threshold noted a significant survival benefit demonstrated in 

Japanese patients, who made up 116 of the 693 patients in the pancreatic cancer trial. The median 

overall survival for those patients was 13.6 months in the treatment arm versus 9.1 months in the 

control arm for a significant p-value of p=0.0106. 

Exhibit 1: Evofosfamide Phase III trial results in pancreatic cancer  

Trial arm Response rate 
(RR) 

RR p-value Progression-
free survival 

(PFS) 

PFS  
p-value 

Overall 
survival 

(OS) 

OS p-value 

Evofosfamide + gemcitabine (ITT) 16.6% p=0.009 5.5 months p=0.001 8.7 months p=0.0588 

Gemcitabine alone (ITT) 9.6% 3.7 months 7.6 months 

Evofosfamide + gemcitabine (Japan) 31.4% p<0.001 5.5 months p=0.019 13.6 months p=0.0106 

Gemcitabine alone (Japan) 2.3% 3.7 months 9.1 months 

Source: Threshold 

As a comparison, in a trial consisting of 34 Japanese patients with unresectable pancreatic cancer, 

therapy of gemcitabine combined with Abraxane, which was approved in Japan in 2014, exhibited a 

response rate of 58.8%, PFS of 6.5 months and OS of 13.5 months. While the Abraxane response 

rate and PFS data were better, the median overall survival numbers were nearly identical despite 

the fact that the evofosfamide trial treated generally sicker patients (only 38% had an ECOG 

performance status of zero, which denotes a fully functional patient with little impact of the disease 

upon their lives, compared to 62% in the Abraxane trial).1  

The question then becomes whether the current data package is enough for filing and approval in 

Japan, or whether Threshold will have to run a prospective study. We will not know the answer until 

the company meets with the PMDA, which will likely be in a few months. The arguments for the 

data package being approvable are that the Japanese dataset is rather large at 116 patients, 

statistical significance was reached within this subgroup across response rate, PFS and OS 

endpoints, as well as a substantially similar toxicity profile to Abraxane (see Exhibit 2), with mostly 

manageable toxicities. Plus, in terms of toxicity, one advantage for evofosfamide over Abraxane is 

that no incidence of peripheral neuropathy was observed at a grade of 3 or above and only around 

10% of any grade. Abraxane had 11.8% of patients with grade 3 and above and 82.4% of any 

grade. 

Exhibit 2: Toxicity profile comparison between Abraxane and evofosfamide in Japan 

Adverse events (Grade 3 or above in 10%+ patients) Evofosfamide + 
gemcitabine 

Abraxane + 
gemcitabine 

Neutropenia 72.9 70.6 

Leukopenia 57.6 55.9 

Thrombocytopenia 62.7 14.7 

Anemia 33.9 14.7 

Lymphocyte count decreased 6.8 14.7 

Peripheral sensory neuropathy 0 11.8 

Source: Threshold and Ueno H et al, Cancer Chemotherapy Pharmacology (2016) 77:595-603 

Arguments against Threshold being able to file or gain approval on this data include that the 

Japanese subset was not prospectively defined and so this result could just be a statistical anomaly 

that was discovered due to data mining. In addition, the reason why evofosfamide is especially 

                                                           

1  Ueno H et al, Cancer Chemotherapy Pharmacology (2016) 77:595-603 
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efficacious in Japanese patients is unknown.  Evofosfamide is a prodrug of a nitrogen mustard 

alkylating agent, which is activated under hypoxic conditions by a metabolizing enzyme whose 

levels may vary between individuals. The company hypothesizes that it may be activated differently 

in Japanese patients due to pharmacokinetic data. However, as that did not equate to improved 

median PFS (the median PFS of the treatment arms are identical on an ITT and Japan-only basis), 

it is unclear why this difference would have led to improved median overall survival. Finally, while 

Abraxane was approved in Japan with only a 34-patient trial, it might have been aided by the fact 

that it had already been approved in the United States on the back of statistically significant results 

in a pivotal trial. The Japan study was basically just a bridging study to make sure the drug had 

activity in Japanese patients. However, while the PMDA will not be able to find comfort in a prior 

FDA approval or even a positive Phase III trial (on at ITT basis), evofosfamide plus gemcitabine 

does seem to be at the top of the range in terms of efficacy (both in PFS and OS) when compared 

to other treatment regimens previously tested in pancreatic cancer (see Exhibit 3). 

Exhibit 3: Review of clinical data in metastatic pancreatic cancer patients 

Intervention  n Metastatic 
(%) 

Response 
rate (%) 

Median PFS 
(mo) 

Median 
overall 

survival (mo) 

Gem + oxaliplatin (Louvet et al) 163 68.0 26.8 5.8 9.0 

Gem + oxaliplatin (Poplin et al) 272 89.3 9.0 2.7 5.7 

Gem + cisplatin (Heinem et al) 95 80.0 11.5 5.3 7.5 

Gem + cisplatin (Colucci et al) 53 68.0 26.4 5.0 7.5 

Gem + cisplatin (Colucci et al) 201 84.6 11.4 3.8 7.2 

Gem + cisplatin (Kulke et al) 66 100 13.0 4.5 6.7 

Gem + irinotecan (Kulke et al) 64 100 14.0 4.0 7.1 

Gem + 5-fluorouracil (Berlin et al) 160 89.4 6.9 3.4 6.7 

Gem + capecitabine (Herrmann et al) 160 80.0 10.0 4.3 8.4 

Gem + capecitabine (Cunningham et al) 267 70.0 19.1 5.3 7.1 

Gem + capecitabine (Scheithauer et al) 41 100 17.0 5.1 9.5 

Gem + 5-fluorouracil (Costanzo et al) 45 67.0 11.0 4.5 7.5 

Gem + exatecan (Abou-Alfa et al) 175 79.0 7.1 3.7 6.7 

Gem + Irinotecan (Stathopoulos et al) 71 60.0 15.0 2.8 6.4 

Gem + Irinotecan (Lima et al) 180 82.2 16.1 3.5 6.3 

Gem + Erlotinib (Moore et al) 285 76.5 8.6  3.8 6.2 

Gem + Tipifarnib (Cutsemet et al) 341 76.0 6.0 3.7 6.4 

Gem + Tipifarnib (Eckhardt et al) 124 71.0 NR 2.3 6.7 

Gem + cetuximab (Philip et al) 372 79.0 8.0 3.4 6.3 

Gem + Bevacizumab (Kindler et al) 302 84.0 13.0 3.8 5.8 

Gem + Axitinib (Kindler et al) 316 72.0 4.9 4.4 8.5 

Gem + Axitinib (Spano et al) 69 40.0 7.0 4.2 6.9 

Gem + cilengitide (Friess et al) 46 94.0 17.0 3.7 6.7 

Gem + enzastaurin (Richards et al) 86 90.7 8.6 3.4 5.6 

Gem + Marimastat (Bramhall et al) 120 59.0 11.0 3.1 5.5 

Gem + CA-994 (Richards et al) 85 82.6 11.8 3.1 6.5 

Gem + Pemetrexed (Oettle et al) 283 90.1 14.8 3.9 6.2 

Gem + Abraxane (Abraxane Registration Trial) 431 100 23.0 5.5 8.5 

Gem + evofosfamide (Threshold – ITT) 347 78.5 16.6 5.5 8.7 

Gem alone (Threshold – ITT) 346 9.6 3.7 7.6 

Gem + evofosfamide (Threshold – Japan) 62 75.0 31.4 5.5 13.6 

Gem alone (Threshold – Japan) 54 2.3 3.7 9.1 

Source: Threshold, FDA, Sun C et al, World Journal of Gastroenterology, 2012 September 21; 18(35): 4944-
4958 

The market opportunity in Japan 

Although Japan’s total population is almost a third the size of that of the United States, the number 

of new pancreatic cancer diagnoses is only 25% smaller, Japan has the highest incidence of 

pancreatic cancer in the world, nearly double that of the United States. This is largely due to the 

fact that the elderly are a disproportionately large percent of the total population in Japan. 
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Exhibit 4: Incidence of pancreatic cancer 

 New diagnoses Actual incidence per 100,000 Age-adjusted incidence per 
100,000 

Japan 32,899 26.0 8.5 

Western Europe 31,870 16.8 7.3 

Southern Europe 23,069 14.6 6.4 

Northern Europe 14,243 14.2 6.5 

United States 42,885 13.6 7.5 

Australia/New Zealand 3,350 12.2 6.5 

Source: International Agency for Research on Cancer GLOBALCAN database 

Our model assumes that evofosfamide will be approved in Japan in 2018, eventually achieving 16% 

market share of all pancreatic patients (20% of those with advanced/metastatic disease). Also, due 

to a study by EvaluatePharma on pricing in Japan, which suggested a 40% discount to US pricing, 

we have adjusted down our original US pricing assumptions by that amount to come up with a 

starting price of $48,000 per patient. On that basis, we estimate peak sales of $379m by patent 

expiration at the end of 2027. However, due to the unknowns surrounding the approvability of 

subset data such as these, we are modelling a 30% chance of success for the program, which we 

will adjust upon greater clarity from the company, potential partners and/or the PMDA. 

We expect Threshold to eventually partner this product as it would not be able to commercialize it 

itself and there are a number of Japanese pharma companies in need of marketed oncology 

products. However, as Threshold does not need a partner immediately to file or even to conduct 

additional clinical work in Japan, we are assuming a partnership sometime in 2017. We currently 

model the partnership with a 22.5% royalty, as well as a $30m upfront and $10m in milestones. 

Valuation 

We have reduced our valuation for the company from $1,023m or $14.30 per share to $178m or 

$2.49 per share, mainly due to the suspension of all evofosfamide development by the company 

except for Japan. Hence, we are no longer valuing evofosfamide in soft-tissue sarcoma, non-small 

cell lung cancer, glioblastoma or multiple myeloma as well as the US/EU regions for pancreatic 

cancer. We have assigned a 30% probability of success for the pancreatic program in Japan due to 

the unknowns regarding the path forward. Also, we have cut the probability of success for 

tarloxotinib from 20% to 10% due to uncertainty regarding the direction of the company following 

the restructuring and as the company conserves cash ahead of clarity regarding evofosfamide in 

Japan. 

Exhibit 5: Threshold valuation table 

Product Main indication  Status Prob. of 
success 

Launch 
year 

Peak sales 
($m) 

Patent 
protection 

Royalty rNPV 
($m) 

Evofosfamide Pancreatic 
cancer (Japan) 

Phase III 30% 2018 379 2027 22.5% 95  

Tarloxotinib NSCLC, 
SCCHN/SCCS 

Phase II 10% 2021 1,189 2036 17.5% 34  

Total               129  
      

Cash and cash equivalents (Q415) ($m)     48.7  

Total firm value ($m)       178  

Total basic shares (m)      71.51  

Value per basic share ($)      2.49  

Stock options (December 2015, m)      17.3  

Weighted average exercise price ($)     3.70  

Cash on exercise ($m)      64.1  

Total firm value ($m)      242  

Total number of shares      88.8  

Diluted value per share ($)      2.72  

Source: Edison Investment Research 
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Financials  

As of year-end 2015, Threshold had $48.7m or $0.68 per basic share in cash and cash equivalents. 

Following the announcement of the suspension of enrollment in all clinical trials outside of 

tarloxotinib, the company has let go approximately 40 employees, representing around 60% of its 

staff. After these changes, our forecasted operating loss for 2016 has decreased to $18.3m from 

$38.9m (note that it was technically profitable in 2015 solely due to the accelerated revenue 

recognition of formerly amortized payments related to the Merck partnership). Based on our 

calculations, it should have enough cash to continue operations through 2017. With the potential for 

Japan approval in 2018, we currently expect profitability in 2020 (previously 2018) and a funding 

requirement of ~$30-35m (previously ~$54m).   
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Exhibit 4: Financial summary 

  $000s 2014 2015 2016e 2017e 
Year end 31 December   US GAAP US GAAP US GAAP US GAAP 
PROFIT & LOSS        
Revenue     14,722 76,915 0 0 
Cost of Sales   0 0 0 0 
Gross Profit   14,722 76,915 0 0 
Research and development   (35,832) (40,271) (8,300) (14,420) 
EBITDA     (29,942) 27,594 (18,307) (24,728) 
Operating Profit (before amort. and except.) (31,251) 26,928 (18,307) (24,728) 
Intangible amortization   0 0 0 0 
Exceptionals   0 (8) 0 0 
Other   0 0 0 0 
Operating Profit   (31,251) 26,920 (18,307) (24,728) 
Net Interest*   9,465 16,894 0 0 
Profit Before Tax (norm)     (21,786) 43,822 (18,307) (24,728) 
Profit Before Tax (reported)     (21,786) 43,814 (18,307) (24,728) 
Tax   202 0 0 0 
Profit After Tax (norm)   (21,584) 43,822 (18,307) (24,728) 
Profit After Tax (reported)   (21,584) 43,814 (18,307) (24,728) 
       Average Number of Shares Outstanding (m)  60.3 70.2 76.4 79.8 
EPS - normalised ($)     (0.36) 0.62 (0.24) (0.31) 
EPS - normalised and fully diluted ($)   (0.36) 0.56 (0.24) (0.31) 
EPS - (reported) ($)     (0.36) 0.62 (0.24) (0.31) 
Dividend per share ($)   0.0 0.0 0.0 0.0 
       Gross Margin (%)   100.0 100.0 N/A N/A 
EBITDA Margin (%)   N/A 35.9 N/A N/A 
Operating Margin (before GW and except.) (%) N/A 35.0 N/A N/A 
       BALANCE SHEET       
Fixed Assets     1,716 499 166 166 
Intangible Assets   0 0 0 0 
Tangible Assets   557 333 0 0 
Investments   1,159 166 166 166 
Current Assets     66,680 53,170 31,021 13,394 
Stocks   0 0 0 0 
Debtors   8,080 4,490 0 0 
Cash   58,600 48,680 31,021 13,394 
Other   0 0 0 0 
Current Liabilities     (25,974) (10,828) (853) (1,152) 
Creditors   (25,974) (10,828) (853) (1,152) 
Short term borrowings   0 0 0 0 
Long Term Liabilities     (66,398) (1,995) (1,880) (1,880) 
Long term borrowings   0 0 0 0 
Other long term liabilities   (66,398) (1,995) (1,880) (1,880) 
Net Assets     (23,976) 40,846 28,455 10,528 
       CASH FLOW       
Operating Cash Flow     (27,735) (38,003) (16,976) (17,628) 
Net Interest    (994) (691) (683) 0 
Tax   0 0 0 0 
Capex   (224) (109) 0 0 
Acquisitions/disposals   0 0 0 0 
Financing   5,520 28,883 0 0 
Dividends   0 0 0 0 
Net Cash Flow   (23,433) (9,920) (17,659) (17,628) 
Opening net debt/(cash)     (82,033) (58,600) (48,680) (31,021) 
HP finance leases initiated   0 0 0 0 
Other   0 0 0 0 
Closing net debt/(cash)     (58,600) (48,680) (31,021) (13,394) 

Source: Edison Investment Research, Threshold Pharmaceuticals reports 
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or related securities mentioned in this report. Edison or its affiliates may perform services or solicit business from any of the companies mentioned in this report. The value of securities mentioned in this report can fall as 
well as rise and are subject to large and sudden swings. In addition it may be difficult or not possible to buy, sell or obtain accurate information about the value of securities mentioned in this report. Past performance is not 
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