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Another Opdivo Disappointment 
For BMS, This Time In Kidney Cancer
MANDY JACKSON mandy.jackson@informausa.com

Bristol-Myers Squibb Co. reported 
once again that the combination of 
its blockbuster PD-1 inhibitor Opdivo 

(nivolumab) and CTLA-4 inhibitor Yervoy 
(ipilimumab) did not achieve statistical sig-
nificance in a Phase III clinical trial – at least 
in terms of progression-free survival – but 
the ongoing first-line renal cell carcinoma 
(RCC) trial still could yield significant results 
in overall survival.

This is the second Phase III disappoint-
ment this year for Opdivo plus Yervoy after 
Bristol revealed in April that the combina-
tion did not significantly improve overall 
survival versus Roche/Genentech Inc.’s 
VEGF inhibitor Avastin (bevacizumab) in 
glioblastoma multiforme (GBM) – one of 
the hardest to treat cancers. RCC is an im-
portant indication for Opdivo, but the drug’s 

performance in combination with Yervoy in 
kidney cancer may be seen as a bellwether 
for results expected early next year in lung 
cancer, which is the biggest indication for 
the immune checkpoint inhibitors.

The only approved indication for the 
Opdivo/Yervoy combination is unresect-
able or metastatic melanoma and that 
US FDA endorsement was an accelerated 
approval based on a mid-stage study, so 
Phase III trials in that and other indications 
will serve as important confirmations of 
the combined drugs’ efficacy in the face of 
increased toxicity. 

Bristol did not, however, report safety 
details from the ongoing Phase III Check-
Mate 214 study in first-line RCC on Aug. 
15. The company said only that “the toler-
ability profile … was consistent with that 

observed in previously reported studies of 
this dosing schedule.”

RCC is an important market for the 
company. During its second quarter earn-
ings call, Bristol reported that Opdivo had 
a 50% share of the PD-1/L1 market in that 
indication, so it makes sense to keep test-
ing the drug alone and in combination 
with other mechanisms in kidney cancer. 

In CheckMate 214, patients with previ-
ously untreated advanced or metastatic RCC 
were given Opdivo 3 mg/kg plus Yervoy 1 
mg/kg every three weeks for four doses fol-
lowed by Opdivo 3 mg/kg every two weeks 
or they received 50 mg of Pfizer Inc.’s tyro-
sine kinase inhibitor (TKI) Sutent (sunitinib) 
once daily for four weeks followed by two 
weeks off before continuation of treatment 
until progression or unacceptable toxic ef-
fects. The primary endpoints are progres-
sion-free survival (PFS), overall survival (OS) 
and objective response rate (ORR).

The differences between the two treat-
ment arms were statistically significant 
in terms of ORR, but not on PFS. The ORR 
was 41.6% for Opdivo plus Yervoy versus 
26.5% for Sutent, and while the median 
duration of response has not been reached 
for the combination regimen it was 18.17 
months for Sutent. Despite the lack of sig-
nificance, median PFS for Opdivo and Yer-
voy showed an improvement over Sutent 
(HR=0.82, [95% CI: 0.64-1.05]; p=0.03) at 
11.56 months for the combination (95% CI: 
8.71-15.51) versus 8.38 months for Sutent 
(95% CI: 7.03-10.81). The study will contin-
ue until OS data are mature; full results will 
be presented at a future medical meeting. 
Vicki Goodman, Bristol’s development lead 
for melanoma and genitourinary cancers, 
said in a statement that the company is “en-
couraged” by the CheckMate 214 results 
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While the pharmaceutical industry may be in a con-
stant war over its reputation, talk to most any em-
ployee and the focus is on the more important bat-
tles against disease and to improve healthcare. Look 
closely at the corporations and you’ll see individuals 
trying to make a difference, discover a breakthrough, 
find a cure, end suffering, extend a life. 

Informa Pharma Intelligence launched the Clinical 
and Research Excellence (CARE) Awards a couple years 
ago to recognize significant scientific advancement. 
With these awards – judged by an independent panel 
of senior industry executives – we honor the brilliant 
minds, the strategic thinkers and the risk takers who 
aim to improve human health across the globe. 

Nominations are now open for the 2018 CARE 
Awards, to be held in Boston in April (https://phar-
maintelligence.informa.com/events/awards/care-
awards-2018). 

Categories include early phase research, excellence in 
rare disease drug development, most innovative clini-
cal trial design, best patient-centric clinical trial and 
best clinical trial result of the year, among others. Pre-
vious winners include Kite’s ZUMA-1 pivotal CAR-T 
trial in NHL, Tesaro’s niraparib development team and 
Novartis for the marquee R&D excellence award.

Take a moment to draw attention to the good fights 
going on, and the progress being made. 

https://pharmaintelligence.informa.com/events/awards/care-awards-2018
https://pharmaintelligence.informa.com/events/awards/care-awards-2018
https://pharmaintelligence.informa.com/events/awards/care-awards-2018
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Liver Cancer: What’s Close To The Market
http://bit.ly/2vU02AN
The treatment of liver cancer will have a makeover 
in coming months, with several products including 
Bristol’s Opdivo nearing the market for a disease that is 
often diagnosed late and where there have been few 
meaningful advances in therapy for many years.

J&J’s India TB R&D Alliance – Can It Pull Off  
Something Special?
http://bit.ly/2vTbrkh
Johnson & Johnson’s tuberculosis R&D partnership with 
the Institute of Microbial Technology in India aims to 
develop shorter, simpler and safer TB regimens. The 
alliance has, at its forefront, an expert from the team that 
developed Sirturo.

CRISPR Therapeutics President Sam Kulkarni On 
Business Development
http://bit.ly/2wylEmX
CRISPR Therapeutics hopes its partnered lead program 
in sickle cell disease and beta-thalassemia therapies will 
generate a product launch within the next four to five 
years, its president, Sam Kulkarni, tells Scrip.

Finance Watch: Roivant Raises $1.1bn, Relying On 
Private Equity To Fund New Companies
http://bit.ly/2wrUWwV
Roivant will use the cash to fund other “Vants” that 
develop drugs or make the process more efficient.  
Also, Zealand launches its IPO, Apellis raises a $60m  
series E and BioMarin tops recent offerings.

Deal Watch: WuXi/Gloria License PD-1 Inhibitor To 
Arcus For Up To $816m
http://bit.ly/2ilIXuI
WuXi Biologics and Harbin Gloria will get $18.5m up 
front for the Phase I asset GLS-010. Also, Cerecor divests 
depression drug to Janssen for up to $45m and Perrigo 
sells its API division for $110m in cash.
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Novo’s Semaglutide Outperforms Lilly’s Trulicity  
In SUSTAIN 7
EMILY HAYES emily.hayes@informa.com

Novo Nordisk AS’s investigational 
once-weekly glucagon-like pep-
tide-1 (GLP-1) receptor agonist 

semaglutide is poised to give Eli Lilly & 
Co.’s once-weekly GLP-1 Trulicity a run for its 
money after demonstrating better perfor-
mance for blood sugar lowering and weight 
loss in the head-to-head SUSTAIN 7 study of 
type 2 diabetes.

Semaglutide, which like Trulicity (dula-
glutide) is given by injection, is now under 
review at the US FDA, with a December 
user fee date. The drug has also been filed 
with six other regulatory bodies, including 
the European Medicines Agency and the 
Japanese Pharmaceuticals and Medical 
Devices Agency.

Novo announced on Aug. 16 that sema-
glutide demonstrated superior lowering 
of hemoglobin A1c (HbA1c) and superior 
weight loss over Trulicity in the 40-week, 
Phase IIIb SUSTAIN 7 study, which tested 
the drugs on top of background therapy 
with metformin in 1,201 patients with 
type 2 diabetes.

Two doses of both drugs were tested – 
semaglutide at 0.5 mg and 1 mg and dula-
glutide at 0.75 mg and 1.5 mg. At the lower 
doses of both drugs, HbA1c was lowered by 
1.5% for semaglutide versus 1.1% for dula-
glutide. At the higher doses, semaglutide 
was associated with a reduction of 1.8% in 
HbA1c versus 1.4% for dulaglutide. The su-
perior results were statistically significant for 
both the higher and lower dosing regimens.

Furthermore, more patients on semaglu-
tide were able to reach American Diabetes 
Association treatment targets at the lower 
and higher doses – 69% vs. 52% and 79% 
vs. 68%, respectively, the company reported.

Semaglutide also showed statistically sig-
nificant superiority over dulaglutide in re-
ductions in body weight for both the lower 
and higher dosing regimens. At the lower 
doses, patients on semaglutide lost 4.6 kg 
vs. 2.3 kg for dulaglutide. At the higher dos-
es, patients on semaglutide lost 6.5 kg vs. 3 
kg for dulaglutide.

Novo Nordisk also reported that sema-
glutide was safe and well tolerated; the 

adverse event data were consistent with 
results from the overall SUSTAIN program, 
which includes seven Phase III studies and 
over 8,000 patients.

“Premature treatment discontinuation 
due to adverse events was less than 10% 
across all treatment groups. The number of 
people reporting an adverse event of dia-
betic retinopathy was low and comparable 
in both the semaglutide and dulaglutide 
groups (four and five events, respectively),” 
the company noted.

The data show that semaglutide could 
set a new standard for type 2 diabetes, 
Novo maintained.

MARKET REBOUND IN SIGHT
Novo Nordisk has reported that its once-
daily GLP-1 agonist Victoza (liraglutide) has 
suffered from the introduction of competi-
tion by the more convenient, once-weekly 
Trulicity, which was approved by the FDA 
in September 2014. 

Since 2014, Victoza’s market share has 
dropped from 60% to 48%.

The company has said that the intro-
duction of semaglutide as a differenti-
ated GLP-1 agonist will hopefully stop 
the advance of Trulicity.  (Also see “Sema-
glutide Should Transform Novo Nordisk’s 
Prospects, CSO Says” - Scrip, 31 May, 2017.) 
Prior to SUSTAIN 7, semaglutide previ-
ously showed better glucose lowering 
and body weight losses compared to  
AstraZeneca PLC’s once-weekly GLP-1 
Bydureon (exenatide) and Merck & Co. 
Inc.’s DPP-4 inhibitor Januvia (sitagliptin). 

Semaglutide also proved a cardiovascu-
lar outcomes benefit over placebo in the 
SUSTAIN 6 study, which was reported at 
the European Association for the Study of 
Diabetes meeting in 2016  (Also see “EASD 
2016: Semaglutide Steals The Show With 
Impressive Cardiovascular Outcomes Data” 
- Scrip, 16 Sep, 2016.)

An oral version of semaglutide is in de-
velopment.

Novo Nordisk reported during its Aug. 9 
earnings call that the GLP-1 market in the US 
is growing at a rate of 25%. The firm report-

ed sales of DKK 11.5bn ($1.8bn) for Victoza 
in the first six months of 2017, an increase 
of 21% compared to the same period in 
2016 and total sales of DKK47.5bn ($7.5bn) 
for diabetes and obesity drugs in the first six 
months, up by 11% (see box).

CEO Lars Fruergaard Jørgensen said that 
he sees “no reason” why the GLP-1 sec-
tor should not double in size compared to 
today and that the introduction of sema-
glutide should sustain growth at a “quite 
healthy level.”

Lilly reported $480m in second-quarter 
sales for Trulicity, up 139% year-over-year.

The company has been working to se-
cure preferred treatment for Trulicity with 
payers via performance-based contracts. A 
deal with Harvard Pilgrim Health Care 
ties price rebates to how well Trulicity per-
forms in reducing A1C blood sugar levels 
compared to other drugs in the GLP-1 class.  
(Also see “Lilly’s Performance Contract For Tru-
licity Hinges On Head-To-Head Superiority” - 
Scrip, 29 Jun, 2016.)

Trulicity proved non-inferiority to Victoza 
in the head-to-head AWARD-6 study, but 
the results of SUSTAIN 7 indicate semaglu-
tide will be a formidable competitor.

Jørgensen signaled once again during 
Novo’s second-quarter call that its new 
GLP-1 agonist will not need to compete on 
price – a product like semaglutide will have 
a significantly differentiated position with 
pharmacy benefit managers and there will 
be an “established preference for that,” the 
exec said.  

Published online 16 August 2017

Novo Nordisk Diabetes Sales,  
First Six Months Of 2017

Tresiba (insulin degludec):  
+155% to DKK 3.7bn ($599m)

Victoza (liraglutide]):  
+21% to DKK 11.5bn ($1.8bn)

Saxenda (liraglutide [rDNA origin]):  
+98% to DKK 1.2bn ($240m)

Total diabetes and obesity:  
+11% to DKK 47.5bn ($7.5bn)
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Time Is Of The Essence As Teva 
Considers European Assets Bids
KEVIN GROGAN kevin.grogan@informa.com

It is getting close to ‘put your money where 
your mouth is’ time for potential buyers of 
Teva Pharmaceutical Industries Ltd.’s 

non-core assets in Europe with a number 
of drug makers and private equity firms ex-
pected to be in the mix.

In May, the embattled Israeli company 
said it had chosen to pursue the sale of 
its women’s health, oncology and pain 
businesses in Europe in order to reach its 
goal of reducing debt by $5bn by the end 
of 2017. The latter two units generated 
$360m in revenues in 2016 and the sums 
being mentioned for bids are in the range 
of $700m-$1bn.

Teva did not respond to a request about 
more information about the divestitures 
and whether they will be sold whole or in 
chunks, but several companies have been 
mentioned as potential buyers. Bloomberg 
reported that the investment firms Cerberus 
Capital Management and Advent Interna-
tional are lining up offers, while other com-
panies thought to be interested include 
Fresenius SE & Co. KGAA, Mylan NV and 
Novartis AG.

INTEREST FROM INDIA
There would also appear to be interest in 
the Teva assets from India. Local media out-
lets have stated that Aurobindo Pharma 
Ltd. and Intas Pharmaceuticals Ltd. have 
entered the race, which would not be par-
ticularly surprising given that the firms have 
previously battled over a business that Teva 
has put on the block. 

Last October, Intas bought the assets and 
operations of Actavis Generics in the UK 
and Ireland from Teva for £603m, pipping 
a host of suitors including Aurobindo. That 
transaction was part of Teva’s commitment 
to the European Commission to satisfy anti-
trust concerns over its acquisition of Actavis 
earlier in the year. 

As is often the case when the acquisitions 
rumor mill is spinning, nobody is saying 
much, at least not on the record. However, 
Teva, which has failed to appoint a full-time 
chief executive since Erez Vigodman’s hasty 
departure over six months ago and has reg-

ularly missed its quarterly financial targets of 
late, could do with some good news.

Following the unveiling of second-quarter 
results Aug. 3, interim CEO Yitzhak Peterburg 
noted on a conference call that despite the 
temporary nature of the post and “given the 
current environment dynamics, I have had 
to take decisive actions. Significant change 
is required at an accelerated pace. To this 
end, the board and management team are 
continuing to take action to aggressively 
confront our challenges.”

The company has also reduced its head-
count by 7,000 people, roughly 2,000 more 
than originally planned and is reducing 
its manufacturing networks with plans to 
close or divest six plants in 2017 and nine 
others in 2018. The European divestitures 
are also key to controlling costs and Peter-
burg has said agreements could be final-
ized within months.

Concluding those agreements soon is 
vital, according to Datamonitor Healthcare’s 
PharmaVitae team. They note that “the quick 
timeliness of these divestments is impor-
tant, however, it remains unclear who and 
if the price of these assets will be enough to 
help Teva reach its debt goal by the end of 
2017”. They also note that Teva is looking to 
sell its pain medication Vantrela (extended-
release hydrocodone). 

The company’s head of investor relations 
told the PharmaVitae team earlier this year 
that “we are currently conducting internal 
and external discussions regarding the fu-
ture of this product”. Vantrela, an opioid for-
mulated with Teva’s Oraguard abuse deter-
rence technology, was approved by the US 
Food and Drug Administration in January. 

Teva, which is also on the look-out for R&D 
partners, is open to selling Medis, its Iceland-
based generics specialist. A sale could raise 
upwards of $500m.

Meantime, much is being made in the 
Israeli press that Teva has lost its status as 
the country’s largest firm. A fall in its market 
capitalization to $17.6bn means that the Tel 
Aviv-based IT security company Check Point 
Software now occupies first place.  

Published online 16 August 2017

Bain And Cinven 
Reach Stada 
Takeover Level
Crossing the line in the nick of time, 
Bain and Cinven’s revised offer for  
Stada Arzneimittel AG met its Aug. 
16 midnight deadline for garnering 
the minimum level of acceptances 
needed from shareholders to give the 
private equity firms their takeover 
target – at their second attempt – for 
€5.4bn ($6.3bn).

Nidda Healthcare, the acquiring 
company of Bain and Cinven, said in 
a statement on Aug. 18 that it had 
received acceptances representing 
“above 63%” of all outstanding shares 
of Stada and that “therefore the mini-
mum acceptance threshold has been 
reached and all offer conditions have 
been fulfilled.” 

The 63% target was reached after 
Stada’s management earlier in the 
week appealed to shareholders to 
meet the deadline for accepting the 
acquiring duo’s sweetened €66.25 per 
share bid, consisting of €65.53 plus a 
dividend of €0.72. The total price is 
€0.25 higher than a bid made in June 
which had also been backed by the 
Stada board but failed to get support 
from the required 75% of sharehold-
ers. The private equity partners came 
back July 19 with the new offer, after 
getting regulatory backing to do so, 
cushioned with the lower minimum 
threshold of 63%.

But by Friday, Aug. 11, only some 
34% of the share capital and the voting 
rights of Stada had been accepted. 
Media outlets said the eventual success 
was ensured by a last-minute surge in 
acceptances from hedge funds. The ex-
act amount of shareholder acceptances 
received by the offer were not given.

Stada’s management voiced clear 
relief at the offer’s acceptance.

“We are pleased that the question 
of the future ownership structure 
has now been settled,” said Engelbert 
Coster Tjeenk Willink, chairman of the 
executive board at Stada.  

sten.stovall@informa.com 16 August 2017
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Exelixis’s CABOSUN Rises For Cabometyx
MANDY JACKSON mandy.jackson@informausa.com

Exelixis Inc. completed its submission of a supplemental new 
drug application (sNDA) for US FDA accelerated approval of 
Cabometyx (cabozantinib) in previously untreated advanced 

renal cell carcinoma (RCC) on Aug. 16, a day after the drug’s com-
petitive position was bolstered by disappointing interim Phase III 
results for Bristol-Myers Squibb Co.’s Opdivo (nivolumab) and Yer-
voy (ipilimumab). 

South San Francisco-based Exelixis is seeking early approval for 
its tyrosine kinase inhibitor (TKI) – which blocks MET, AXL and VEGF 
receptors – based on progression-free survival (PFS) results versus 
Pfizer Inc.’s Sutent (sunitinib) in the Phase II CABOSUN clinical trial. 
The difference in median PFS between the trial’s two arms was sta-
tistically significant, whereas Bristol-Myers reported on Aug. 15 that 
the combination of Opdivo and Yervoy did not show a significant 
difference in median PFS versus Sutent in a similar first-line RCC 
setting, though results were numerically better for the PD-1 and 
CTLA-4 regimen.

William Blair analyst Andy Hsieh said in an Aug. 16 report that the 
“CheckMate 214 results allow for potentially unimpeded frontline 
RCC launch” for Cabometyx.

All is not necessarily lost for the two BMS checkpoint inhibitors in 
previously untreated advanced RCC, however, because results from 
the third co-primary endpoint in the Phase III CheckMate 214 study – 
overall survival – still could be statistically significant when reported 
in 2019. Also, Opdivo or the Opdivo/Yervoy combination could get 
a boost from Exelixis’s drug, since Bristol and the company kicked 
off the Phase III CheckMate 9ER study in July to test Cabometyx in 
combination with Opdivo as well as Cabometyx plus Opdivo and 
Yervoy versus Sutent in first-line advanced or metastatic RCC. Ex-
elixis and Bristol-Myers, which have a broad agreement to study Ca-
bometyx in combination with Opdivo, believe that treatment with 
the TKI results in a more “immune-permissive tumor environment” 
that may increase the efficacy of immunotherapies, such as PD-1 
and CTLA-4 inhibitors.

CHECKPOINT-PLUS-TKI PROMISE
TKIs, including Sutent and Pfizer’s follow-on Inlyta (axitinib), are the 
standard of care in kidney cancer and developers of PD-1 inhibitors 
have rushed to test their drugs in combination with the targeted 
therapies – especially those that inhibit VEGF (Sutent and Inlyta in-
hibit VEGF and PDGF; the former also targets KIT and FLT3). Hsieh 
noted that results for Merck & Co. Inc.’s PD-1 inhibitor Keytruda 
(pembrolizumab) in combination with Inlyta bode well for Cabom-
etyx plus Opdivo.

“In our view, a TKI-PD-1/PD-L1 combination could derive ben-
efit from the strengths of two distinct agents (improved response 
rate from TKI agents while benefiting from the long durability of 

checkpoint inhibi-
tors),” he wrote. “We 
highlight the Phase 
Ib experience from a 
52-patient frontline 

all-comers study with Keytruda and Inlyta, which demonstrated an 
[overall response rate (ORR)] of 71% and almost all patients derived 
some benefit (clinical benefit rate of 92%). In addition, we are high-
ly encouraged by the median PFS of 15.1 months.”

The Keytruda/Inlyta combination in Phase Ib beat Roche’s results 
in the Phase II IMMOTION 150 trial, which tested the company’s PD-L1 
inhibitor Tecentriq (atezolizumab) in combination with Avastin (beva-
cizumab), which targets VEGF directly. Median PFS was 11.7 months 
for Tecentriq plus Avastin, 6.1 months for Tecentriq alone and 8.4 
months for Avastin monotherapy in treatment-naïve patients with 
unresectable advanced or metastatic clear cell or sarcomatoid RCC.

While Exelixis monotherapy results in first-line RCC for patients 
enrolled in CABOSUN were impressive, the data for Keytruda and 
Tecentriq paired with a VEGF-targeting TKI or a VEGF inhibitor – as 
well as the less-than-impressive PFS results for Opdivo plus Yervoy 
in Checkmate 214 without a TKI inhibitor – do seem to make a good 
case for combining Cabometyx and Opdivo to improve the time to 
disease progression.

CABOSUN SHINES, BUT COMPETITION IS COMING
Cabometyx was associated with a 31% reduction in the risk of pro-
gression or death versus Sutent in immediate- or poor-risk patients 
with untreated advanced RCC in CABOSUN. Median PFS was 8.2 
months for the Exelixis drug and 5.6 months for Sutent (HR=0.69) and 
median overall survival (OS) was 30.3 months versus 21.8 months, 
respectively (HR=0.80). The objective response rate (ORR) was 46% 
for Cabometyx versus 18% for Sutent. 

“While cross-trial comparisons are inherently difficult, owing to the 
differences in enrollment criteria and patient baseline characteristics, 
we note that the Phase III CheckMate 214’s PFS hazard ratio is 0.82, 
which corresponds to an 18% reduction in the risk of death or dis-
ease progression (also among the intermediate- or poor-risk frontline 
RCC patients),” Hsieh wrote.

The William Blair analyst predicted that Cabometyx could gain a 
“material” share of the $1.5bn first-line RCC market if approved in the 
US based on PFS in CABOSUN. But since 70% of first-line patients go 
on to treatment in the second-line setting, Hsieh noted that an indi-
cation for untreated advanced RCC patients could cannibalize some 
of the drug’s market share for its original second-line indication.

And while none of the PD-1/L1 inhibitors are as close to submis-
sions in the first-line RCC setting as Cabometyx, Opdivo already is ap-
proved for second-line treatment of kidney cancer and Bristol-Myers 
continues to pursue a first-line indication for its drug, which appears 
to have a better safety and tolerability profile.  Also, Keytruda, Tecen-
triq and Pfizer/Merck KGAA’s PD-L1 inhibitor Bavencio (avelumab) 
all are in Phase III. 

But as competition in RCC mounts across first and second lines of 
therapy, Exelixis is expanding the reach of Cabometyx to liver cancer. 
The drug’s next big indication is hepatocellular carcinoma (HCC) and 
data from the Phase III CELESTIAL trial in the second-line treatment of 
advanced HCC are coming soon.   

Published online 16 August 2017
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to date and noted that “the trend for PFS 
supports the potential of the combination 
in intermediate and poor-risk advanced 
renal cell carcinoma, the most common 
type of kidney cancer.”

ClinicalTrials.gov lists the estimated 
study completion date for CheckMate 214 
as Sept. 30, 2019, but Bernstein analyst 
Timothy Anderson noted in an Aug. 15 
report that “data could conceivably come 
earlier if events accrued faster than mod-
eled,” though he said Bristol-Myers “would 
not comment on how events are actually 
trending.”

Anderson said he believes it is possible 
for Opdivo plus Yervoy to win FDA approv-
al in first-line RCC based on the data BMS 
has reported so far – at least in terms of 
accelerated approval given the statistically 
significant ORR and trend in favor of PFS.

“Compendia organizations may only 
give a weaker recommendation, but this 
could nonetheless secure at least some 
reimbursement in the US,” the Bernstein 
analyst wrote. “Ex-US, it is less clear that 
the regimen would be approved or reim-
bursed based on today’s data.”

Evercore ISI analyst Umer Raffat said in an 
Aug. 15 note that he doesn’t expect Bristol-
Myers to seek approval for Opdivo plus Yer-
voy in first-line RCC based on the ORR data. 
However, Goodman said the company will 
share the ORR and PFS data with the FDA.

DEFENDING THE PD-1/CTLA-4 
COMBINATION
BMS has had to defend its rationale for 
testing Opdivo and Yervoy – PD-1 and 
CTLA-4 inhibition – together in multiple 
cancer types given to the increased side 
effect profile of the two mechanisms in 
combination. Also, the failure of Astra-
Zeneca PLC’s MYSTIC study testing its 
PD-L1 inhibitor Imfinzi (durvalumab) with 
its CTLA-4 inhibitor tremelimumab in first-
line NSCLC cast new doubts on treating 
patients with such combinations. 

The combination is a key part of BMS’s 
immuno-oncology strategy, and is the 
firm’s remaining shot at the biggest mar-
ket, NSCLC. Bristol already had a major 
disappointment for Opdivo monotherapy 
last year in first-line NSCLC – the now-in-
famous CheckMate 026 study. That failure 
created concerns even before the MYSTIC 
failure, so investors are watching closely 

to see how Opdivo performs in combina-
tion with Yervoy in first-line NSCLC in the 
Phase III CheckMate 227 study; data are 
expected in the first quarter of 2018.

“The [0.82] hazard ratio on PFS [in the 
RCC study CheckMate 214] suggests that 
the combo is active … but in of itself, it’s 
nearly impossible to take any read-across 
to CheckMate-227 in lung,” Evercore ISI’s 
Raffat wrote. “However, in my view, this 
‘214 readout is a first of a series of read-
outs for the [Opdivo plus Yervoy] combo 
in the non-lung setting, which may ulti-
mately determine the peak sales as well 
as role of this combo.”

The already approved melanoma indi-
cation for Opdivo plus Yervoy and Phase 
II results for the combination in NSCLC did 
provide some hope that the two drugs 
would do well together in other indica-
tions, but the Opdivo monotherapy fail-
ure in first-line NSCLC and now the failure 
to reach statistical significance on PFS in 
first-line RCC increase pessimism for fu-
ture combination studies. 

Bristol-Myers fell 3.1% in after-hours 
trading to $56.10 on Aug. 15 following the 
disclosure of the CheckMate 214 results.

However, two unknowns remain be-
sides the forthcoming OS results – safety 
and tolerability of the combination regi-
men in RCC as well as data for patients 
whose tumors expressed some level of 
PD-L1. Generally, PD-L1 expression has led 
to stronger response rates and outcomes 
for Opdivo and other PD-1/L1 inhibitors. 
However, Raffat noted that PD-L1 expres-
sion didn’t make a difference when Opdi-
vo plus Yervoy were evaluated in a Phase 
III trial enrolling previously treated RCC.

The analyst noted that the next big 
PD-1/L1 inhibitor study in kidney cancer is 
Roche’s IMMOTION-151 study of its PD-L1 
drug Tecentriq (atezolizumab) plus Avastin 
versus Sutent in previously untreated ad-
vanced RCC. The estimated study comple-
tion date is listed as July 31, 2020, but like 
BMS, Roche could report PFS data before 
the OS results are available; the two mea-
sures are co-primary endpoints.

However, PD-1/L1 inhibitors combined 
with TKIs, including Sutent or Pfizer’s fol-
low-on drug Inlysta (axitinib), also may be 
important regimens in RCC, with several 
such trials under way.   

Published online 15 August 2017

CONTINUED FROM COVER The Eyes Have It 
For Shire With 
Lifitegrast Filing
Shire’s bid to further increase its 
presence in the dry eye disease market 
has been boosted by the submission of 
lifitegrast in Europe.

The company says that the marketing 
authorization application for lifitegrast, 
submitted last week, has been validated 
by the UK as the reference member 
state involved in the decentralized 
procedure. If approved, it would be the 
first treatment in a new class of drugs, 
LFA-1 antagonists, to address the signs 
and symptoms of dry eye disease in 
adults in Europe.

The MAA for lifitegrast is supported 
by what Shire says is the largest develop-
ment program to date for a dry eye dis-
ease candidate, consisting of five clinical 
trials with more than 2,500 patients.

The likelihood of getting the green 
light in Europe is high, not least 
because of the impressive showing for 
the drug across the Atlantic, where it is 
marketed as Xiidra. Approved by the US 
Food and Drug Administration in July 
2016, it has already made significant 
inroads in the dry eye market which 
has been dominated by Allergan Inc.’s 
Restasis (cyclosporine) and various over-
the-counter artificial tear products.

Xiidra, which Shire got hold of 
through its $160m acquisition of 
SARcode Bioscience Inc. in 2013, had 
sales of $57m in the second quarter, 
a 13% increase over the first quarter, 
which itself reflected a 10% rise from 
the previous quarter. It now holds a 
23% market share in dry eye.

Shire chief executive Flemming 
Ornskov believes that future growth 
prospects for the drug in the US hinge 
on making progress with Medicare Part 
D providers: “The market is basically 
60/40, so 60% commercial in the US, 
40% Medicare,” Ornskov said. “We only 
have access mainly to the 60% right now, 
so I think if you look at our market 
share, 23%, only having access to about 
half the market I think after a year or so 
is a very strong performance.”  

 kevin.grogan@informa.com 15 August 2017
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Regeneron Phase III Stumble Shows RSV Market  
Is No Child’s Play
EMILY HAYES emily.hayes@informa.com

Regeneron Pharmaceuticals Inc.’s suptavumab antibody 
has dropped out of a long list of pipeline contenders aimed 
at the untapped and potentially vast market for preventing 

damage from respiratory syncytial virus (RSV) in infants, following 
the failure of a Phase III study.

Regeneron announced Aug. 14 that the candidate (previously 
called REGN2222) failed the primary endpoint for preventing med-
ically-attended RSV infections in the Phase III, double-blind, con-
trolled NURSERY study, which tested two regimens – 30 mg/kg as 
a single dose and 30 mg/kg as two doses given eight weeks apart 
– against placebo in children aged six months or younger. In the 
study, “medically-attended” meant cases where hospitalization or 
medical care was needed.

Suptavumab was developed with the company’s proprietary  
VelociSuite technologies.

Although the adverse events were balanced between the study 
arms and there were “signs of efficacy in a subgroup of patients,” the 
company said in a statement about the results that it is discontinu-
ing development and declined further comment. Full results will 
be presented at a medical meeting.

RSV causes severe lower respiratory illness in children. According 
to the US Centers for Disease Control and Prevention, the condition 
is associated with 57,527 hospitalizations and 2.1 million outpatient 
visits each year among children under the age of five.

For a May meeting on clinical trials of RSV vaccines in infants, 
the US FDA noted in briefing documents that RSV is responsible 
for more than 30 million episodes of acute lower respiratory in-
fection each year in children under the age of five.  (Also see “FDA 
Panel To Weigh Animal, Adult Human Data For Initiation Of RSV Vac-
cine Trials In Infants” - Scrip, 15 May, 2017.) The agency also noted 
that while there is a persistent unmet need, about 60 RSV candi-
dates are in development.

MedImmune LLC/AstraZeneca PLC have enjoyed a monopo-
ly on the market with Synagis (palivizumab), approved by the FDA 
since 1998 for preventing serious lower respiratory disease caused 
by RSV in high-risk children only.

According to the Biomedtracker database, Novavax Inc.’s RSV 
7 vaccine is the only other RSV prevention candidate in Phase III 
development – the Prepare study is examining the candidate for 
use in maternal immunization to protect infants. Data are due in 
the fourth quarter. 

Novavax had a major setback in November 2016 with the failure 
of RSV 7 in preventing RSV-associated illnesses in a Phase III study of 
adults over the age of 60, sending the company’s stock price down 
by more than 83%.  (Also see “Novavax’s Phase III RSV Vaccine Fail-

ure Wipes Out Nearly 
$2bn In Value” - Scrip, 
16 Sep, 2016.)

However, Novavax 
announced positive 

topline results on July 24 from the Phase II E205 immunogenic-
ity and safety study of another vaccine candidate, RSV F, with and 
without aluminum phosphonate or Novavax’s proprietary Matrix-M 
adjuvant in adults. 

“The data strongly support the inclusion of adjuvanted formula-
tions of the RSV F vaccine in future older adult trials,” Novavax said 
in its latest release.

Other companies with candidates in Phase II, according to Biomed-
tracker, are AstraZeneca/AIMM Therapeutics BV(MEDI-8897), 
Ablynx NV/Vectura Group PLC (ALX-0171), Johnson & Johnson 
(JNJ-53718678 and JNJ-64041575), Gilead Sciences Inc (presato-
vir) and GlaxoSmithKline PLC (GSK3003891A).

Datamonitor Healthcare analysts project that “pipeline vaccines 
will drive rapid growth of the RSV prophylaxis market to $2.6bn in 
the 2024/25 season.”

REGENERON LOOKS AHEAD TO OTHER 
MILESTONES
Expectations appear to have been low for the candidate. Regen-
eron’s stock price closed almost 8% higher at $474.54 on Aug. 14. 
But the RSV failure nevertheless comes at a bad time.

The company has been struggling to get the PCSK9 inhibiting 
antibody Praluent (alirocumab), partnered with Sanofi, off the 
ground, but has faced a very challenging payer environment and 
competitor Amgen Inc. is in the lead in terms of outcomes data 
with the release of the FOURIER study for Repatha (evolocumab).  
(Also see “PCSK9 Sales Still Slow, But May Get Boost From Label, Guide-
line Changes” - Scrip, 4 Aug, 2017.) Regeneron and Sanofi reported 
only €42m ($50m) in Praluent sales for the second quarter.

Regeneron’s age-related macular degeneration (AMD) drug Eylea 
(aflibercept) performed well with $919m in sales for the quarter, but 
will face tough new competition from Novartis AG’s brolucizumab. 

Regeneron’s IL-4/IL-13 blocker Dupixent (dupilumab), newly 
approved in March for moderate-to-severe atopic dermatitis, 
brought in sales of only $29m in the second quarter, disappoint-
ing analysts and raising concerns about whether the market po-
tential for the indication has been overestimated. Dupixent also 
was developed with Sanofi.

The company recently announced that the antibody drug dis-
covery partnership with Sanofi, which produced Dupixent and 
Praluent and the new rheumatology arthritis drug Kevzara (sari-
lumab), would be ending at the time of its expiration at the end 
of this year. 

In its statement about the RSV news, Regeneron Chief Scientific Of-
ficer George Yancopoulos said that the company “has a robust pipeline 
across many serious diseases, and we look forward to important data 
readouts from other programs in the coming weeks and months.”

The company highlighted many milestones for 2017 in its second-
quarter earnings release (see table online).  

Published online 16 August 2017
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Lynparza Poised For Growth With Broad Ovarian 
Cancer Approval

AstraZeneca PLC’s poly ADP-ribose polymerase (PARP) inhibi-
tor Lynparza has succeeded in getting a broad, competitive 
US label for the second-line maintenance treatment of ovar-

ian cancer, regardless of mutation status, and is now poised to grow 
rapidly from a relatively small base.

Lynparza is partnered with Merck & Co. Inc., following a devel-
opment deal announced in July, which also includes AstraZeneca’s 
PD-L1 inhibitor Imfinzi (durvalumab) and MEK inhibitor selumetinib.  

The FDA approved Lynparza (olaparib) for the maintenance treat-
ment of recurrent ovarian cancer after a partial or complete response 
to platinum-based chemotherapy on Aug. 17. The agency also ap-
proved a tablet formulation at a dose of 300 mg twice daily – for use 
in all indications – as a replacement for capsules.

“Olaparib tablets and capsules are not interchangeable. Olaparib 
capsules are being phased out of the US market and will be available 
only through the Lynparza Specialty Pharmacy Network,” the FDA 
said in a statement.

Switching to tablets drops the pill burden down to four pills per 
day from 16 and this puts Lynparza in line with competing PARP in-
hibitors from Tesaro Inc. and Clovis Oncology Inc. – Zejula (nirapa-
rib) and Rubraca (rucaparib), respectively, Datamonitor Healthcare 
analyst Zachary McClellan told Scrip.

The agency also converted Lynparza’s accelerated approval in 
ovarian cancer to full approval. Lynparza was the first PARP inhibitor 
to launch in the US, having received accelerated approval in a very 
narrow indication – fourth-line treatment of ovarian cancer patients 
with germline BRCA mutations detected by an FDA-approved test – 
in December 2014.

Only 10% to 15% of ovarian cancer patients have these mutations, 
so a label for an all-comer population significantly expands the drug’s 
reach, especially given that 85% out of 196,000 ovarian cancer pa-
tients in the US relapse.

Up to now, Lynparza was at a competitive disadvantage, despite 
being the first PARP inhibitor on the market.

Tesaro’s Zejula received full approval in March 2017 with a much 
broader label covering second-line maintenance treatment of ovar-
ian cancer, regardless of germline BRCA mutation status.

Previously, in December 2016, Clovis Oncology Inc.’s Rubraca 
won accelerated approval in an earlier line of ovarian cancer treat-
ment compared to Lynparza – third-line use. But, like Lynparza, it 
was approved only for women with germline BRCA mutations deter-
mined by an FDA-approved companion diagnostic. 

Clovis released positive results from the ARIAL-3 study of Rubraca 
as a maintenance treatment in June and plans to file for approval in 
October for use as a maintenance treatment in all women with ovar-
ian cancer who have responded to their most recent platinum-based 
therapy. Clovis also announced in July an agreement with Bristol-
Myers Squibb Co. to test Rubraca and Bristol’s PD-1 inhibitor Opdivo 
(nivolumab) in Phase II and Phase III studies of multiple tumor types 
starting at the end of the year.  McLellan notes that Zejula had a fast 
start – since it launched in April, Tesaro reported more than 1,500 
prescriptions from 1,000 prescribers.

AstraZeneca said that 3,000 patients have been treated with Lyn-
parza since launch for the very narrow fourth-line population in 2014.

Zejula had $26m in second quarter 2017 sales, compared to $59m 
for Lynparza and just under $15m for Rubraca.

Zejula costs more than the other two PARP inhibitors, with a 
monthly list price of $14,750 compared to $13,000 for Lynparza and 
$13,750 for Rubraca.

VICTORY IN BROAD LABELING
The broad labeling represents a victory for AstraZeneca. The filing 
was supported by the pivotal SOLO-2 study, which enrolled women 
with BRCA mutations – not a broad population – who had platinum-
sensitive relapsed or recurrent gBRCA-mutated ovarian cancer after 
two prior therapies.

In the study of 295 patients, the drug given at 300 mg twice 
daily demonstrated a median progression-free survival (PFS) of 19.1 
months versus 5.5 months for placebo, equivalent to a highly signifi-
cant risk reduction of 70% for the primary endpoint, based on inves-
tigator review (p<0.0001) In the past, when asked about competition 
from Lynparza, Tesaro has noted that the hazard ratio for the PFS ad-
vantage in the pivotal study of Zejula in gBRCA-positive patients was 
0.26, which is better than 0.30.

AstraZeneca also submitted data from Study 19, a Phase II mainte-
nance trial that included all comers to support a broad label, betting 
that the totality of the evidence would win the day. This trial, which 
tested Lynparza in capsule formulation as a maintenance therapy in 
265 patients with relapsed high-grade serous ovarian cancer, was 
submitted to support a maintenance claim as part of the original ap-
plication, but was rejected at that time by the agency.

In Study 19, Lynparza demonstrated a significant improvement 
over placebo for investigator-assessed PFS, with a hazard ratio of 0.35 
(8.4 months versus 4.8 months).

In an analyst note about Tesaro on Aug. 17, Jefferies analyst Eun 
Yang said the expanded approval of Lynparza was in line with expec-
tations generally, though “some were skeptical” that the drug would 
receive a broad label, rather than a label limited to BRCA-mutated 
patients only, given the selected patient population in the pivotal 
trial supporting the filing.

The clinical data for niraparib, olaparib and rucaparib “are more 
similar than dissimilar,”  Yang noted. “This diminishes potential differ-
entiation of Tesaro’s Zejula. Now with three approved PARP inhibitors 
with similar label and efficacy, this lessens attractiveness of Tesaro as 
[an] M&A target in our view,” she wrote.

Lynparza’s label expansion sets it in line with Zejula, Datamonitor’s 
McLellan commented. “I expect all PARP sales to grow significantly 
over the next few years as they expand beyond the mutated popula-
tions, such as Zejula and Lynparza have done in the platinum-sensi-
tive maintenance setting,” McLellan said.

Michelle Werner, VP of Oncology at AstraZeneca, told Scrip that the 
company is ready to launch the drug immediately in the new indica-
tion and tablet formulation.  

 Published online 17 August 2017
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New Beginnings – How The Big Players Dominate 
Clinical Trial Starts
ALEX SHIMMINGS alex.shimmings@informa.com

The 20 most active clinical trial spon-
sors and collaborators were respon-
sible for nearly a quarter of all Phase 

I-III new clinical trial starts in 2016, new 
research from Trialtrove reveals.

Overall, more than 6,000 clinical trials in-
vestigating at least one drug were begun 
last year, with just over half testing an unap-
proved primary drug, and cancer dominat-
ing the landscape, the review, 2016 Clinical 
Trials Roundup: The Next Generation, found. 

Further analysis of the data shows that 
big players like AstraZeneca PLC headed 
the list with Merck & Co. Inc. and John-
son & Johnson in second and third 
spots (see chart). But a company new to 
the list edged into the top 20 – Jiangsu 
Hengrui Medicine Co. Ltd., the largest 
ethical pharmaceutical company in China. 
“Jiangsu Hengrui, which gained approval 
of apatinib in late-stage gastric cancer in 
2014, initiated the same volume of Phase I 
to III research in 2016 as Bayer and Daiichi 
Sankyo,” the report said. 

Phase I trial starts dominated for 12 
of the top 20 companies, including J&J, 
which started the largest volume of early-
stage research.

Four companies’ efforts were focused 
mainly on Phase II, led by Merck & Co, 
while three made most of their new 
study efforts at the Phase III stage –  
AbbVie Inc., Sanofi, and Novo Nord-
isk AS. The majority of AbbVie’s Phase III 
starts involved unapproved drugs, while 
Sanofi and Novo Nordisk started a larger 
number of studies with approved rather 
than investigational drugs. 

APPROVED/UNAPPROVED 
BALANCES
Overall, however, most new study activ-
ity in 2016 was focused on unapproved 
drugs – Daiichi Sankyo Co. Ltd. devoted 
fully 92% of its new trials in 2016 to unap-
proved drugs.

Merck & Co and Bristol-Myers Squibb 
Co. topped the list of those companies 
that prioritized approved drug research 
– this was due in part to the ongoing re-

search of the major immuno-oncology 
agents, Keytruda (pembrolizumab) and 
Opdivo (nivolumab). Sanofi also had a 
large concentration of activity with ap-
proved drugs across a variety of indica-
tions including type 2 diabetes, multiple 
vaccines, and dyslipidemia. Roche, No-
vartis AG and Pfizer Inc., meanwhile, bal-

anced their new studies between unap-
proved and approved drug trials. 

R&D SPEND FACTOR
The top 20 companies invested an average 
of $5.1bn into R&D in 2016, the report notes.

The chart below compares the 2016 
R&D spend of each company with the to-

Number Of Phase I-III Trials Started In 2016

Trialtrove July 2017

Phase I-III Trials Initiated In 2016 And Total Ongoing Trials Relative To R&D Spend

Reflects R&D spend in the calendar year or 2016. Currency conversions, when applied, are based 
on the average exchange rate for 2016 Trialtrove July 2017
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tal number of trials started in 2016 and the 
number of currently ongoing trials. “This 
analysis merely intends to provide an ap-
proximation of investment usage, since R&D 
spend does fund activities outside of clinical 
research, and we acknowledge that other 
factors beyond the amount of trial activity 
affect the price of R&D,” the report says.

It shows that Merck & Co spends by 
far the most with a whopping $10.1bn 
invested into 2016 R&D – a 51% increase 
from the prior year. According to Merck & 
Co, numerous factors contributed to the 
scaled-up investments, including increas-
es in clinical development spending. This 
is reflected in the volume of new trials and 
ongoing activity, as Merck & Co is one of 
the most active sponsors in the peer set.

Companies with the next highest R&D 
spends, Novartis ($9.0bn) and Roche 
($8.7bn), initiated fewer trials than Merck 
in 2016, but support a much larger vol-
ume of ongoing research. In fact, Roche 
and Novartis are the leading companies 
for ongoing Phase I to III activity, support-
ing 544 and 533 trials respectively.

Among the smaller stars in this constel-
lation, Jiangsu Hengrui’s investments had 
a similar level of activity to Daiichi Sankyo, 
but at a lower level of spend.

AstraZeneca supports, in addition to 
starting, a large number of clinical trials 

at a much smaller R&D spend than some 
of its counterparts (453 ongoing trials; 
$5.9bn). With a comparable budget, the 
number of trials that Sanofi initiated and 
currently supports are 33% and 39% of As-
traZeneca’s respective totals.

LOCATION, LOCATION, LOCATION
Overall, the US remained the most fre-
quent location for new clinical trial starts, 
with China following.

The top 10 countries for newly initiated 
trials in 2016, see table, primarily span the 
US, Japan, and most major EU markets 
(France, Germany, Spain, and the UK), as 
well as a few emerging markets.

Italy just missed the top 10 by a few tri-
als, coming in 12th place.

There was little variation in top country 
choice when the data are split by therapy 
area, although some geographical prefer-
ence could be discerned. Russia, which 
made the top 10 location list, was a key 
market for all therapy areas except cancer. 
Japan and/or China were the most popu-
lar East Asian countries for all therapy ar-

eas except ophthalmology, which opted 
for a larger volume of trials in South Korea, 
the report found.

“Outside the typical universe, some 
unique choices are top locations for specif-
ic TAs. Eastern Europe rarely makes the top 
10 locations by trial count for most therapy 
areas, but Poland and Hungary are top lo-
cations exclusive to autoimmune/inflam-
mation and ophthalmology, respectively.

The full 2016 Clinical Trials Roundup: The 
Next Generation white paper is available 
from Trialtrove.   

Published online 14 August 2017

Editor’s note: 2017 marks the launch of the 
next generation Clinical Trials Roundup 
from Trialtrove. It expands on overviews pro-
duced in the past by being more inclusive – it 
moves beyond unapproved drugs within Tri-
altrove’s six major therapeutic areas of auto-
immune/inflammation (A/I), cardiovascular 
(CV), CNS, infectious disease (ID), metabolic/
endocrinology, and oncology, to include tri-
als supporting market or label expansion 
endeavors, as well as the smaller, but not 
insignificant, therapy areas of genitourinary 
and ophthalmology. Since this year’s datas-
et is more inclusive, and has a later snapshot 
date than years past, it is less helpful to make 
comparisons with previous years.

Top Locations For Phase I-III 2016 Trial Starts By Therapy Area

COUNTRY OVERALL
AUTOIMMUNE/ 
INFLAMMATION

CARDIOVASCULAR CNS ONCOLOGY OPHTHALMOLOGY

Australia - 80 - 76 - -

Canada 528 107 48 76 204 7

China 845 82 66 - 484 -

France 504 80 41 67 244 8

Germany 590 142 45 82 209 9

Hungary - - - - - 7

Italy - - - - 176 7

Japan 586 94 39 58 293 -

Mexico - - - 51 - -

Netherlands - - 40 - - -

Poland - 105 - - - -

Russia 541 94 71 53 - 7

South Korea 391 86 39 - 155 7

Spain 497 80 42 76 227 7

United Kingdom 550 131 43 85 195 11

United States 2524 349 158 396 1158 54

Where no figure is given, the country was outside the top 10 for that therapy area
Source: Trialtrove July 2017

Merck & Co spends by
far the most with a 
whopping $10.1bn
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Portola’s AndexXa Antidote Finally On The Way
EMILY HAYES emily.hayes@informa.com

Sponsors of oral Factor Xa anticoagulants may breathe a sigh of 
relief with news of the US FDA’s acceptance of Portola Phar-
maceuticals Inc.’s revised application for the accelerated ap-

proval of AndexXa (andexanet alfa) antidote.
Portola announced on Aug. 15 that the FDA accepted its resub-

mission of a BLA for AndexXa for use as a reversal agent in patients 
who have uncontrolled or life-threatening bleeding while taking 
the two leading Factor Xa inhibitors – Bristol-Myers Squibb 
Co./Pfizer Inc. Eliquis (apixaban) and Johnson & Johnson/ 
Bayer AG’s Xarelto (rivaroxaban). The user fee date for the resub-
mitted filing is Feb. 2, 2018.

Five novel oral anticoagulants (NOACs) are now the FDA-ap-
proved. Boehringer Ingelheim GMBH’s direct thrombin inhibi-
tor Pradaxa (dabigatran) was the first on the market in 2010 and 
took the brunt of bad publicity over excess bleeding. The other 
four are all Factor Xa inhibitors. In addition to Eliquis and Xarelto, 
FDA has cleared Daiichi Sankyo Co. Ltd.’s Savaysa (edoxaban) 
and Portola’s Bevyxxa (betrixaban), which was just approved in 
June for a niche indication for patients hospitalized for acute 
medical illness and at risk of thromboembolic events. 

“The lack of a reversal agent for these drugs is a current concern 
for physicians, as they are unable to reverse the anticoagulation 
effects of these medications in cases of emergency bleeding or 
surgery. This concern is thought to have hindered the uptake of 
Factor Xa inhibitors, Xarelto and Eliquis,” Datamonitor analyst Jack 
Allen commented to Scrip. 

Portola initially was aiming for accelerated approval for the 
product in reversing anticoagulant effects of all approved Fac-
tor Xa inhibitors, including Sanofi’s indirect, injectable Factor Xa 
inhibitor Lovenox (enoxaparin), which is now generic. However, 
Portola received a complete response letter (CRL) for the antidote 
in August 2016. The FDA cited a range of problems in the let-
ter, including manufacturing issues, the need for time to review 
amendments to the ANNEXA-4 confirmatory study, and insuffi-
cient data supporting approval for use. 

At the time of the CRL, the company had Phase III data in healthy 
volunteers for Xarelto and Eliquis, but not the other agents, and the 
company said it was shifting its regulatory focus to securing approval 
for these two anticoagulants specifically.

The resubmission includes supplemental information primarily re-
lated to analytics and manufacturing, as requested by the FDA in the 
complete response letter, Portola said. It also includes additional data 
from the ANNEXA-4 study of patients with Factor Xa inhibitor-related 
bleeding. Portola plans to submit a supplemental BLA covering use 
in reversing effects of betrixaban, edoxaban and enoxaparin in the 
next 12 to 18 months, as well as use in urgent surgery.

Portola also noted that in 2016, 90,000 US patients treated with 
Factor Xa inhibitors 
were subsequently 
admitted to the hos-
pital due to bleed-
ing. CEO Bill Lis said 

during the company’s Aug. 9 earnings call that the company ex-
pects this figure to grow to 150,000 in the next decade.

Some 10 million patients are on oral Factor Xa inhibitors in the 
G7 countries, 95% of whom are on apixaban and rivaroxaban, the 
exec noted. The company has revamped its manufacturing pro-
cess and expects that AndexXa will become widely available in 
the second half of 2018, Lis said.

ANTIDOTE FOR LAWSUITS?
The real-world need for an antidote has always been said to be 
low and the new anticoagulants have much faster clearance rates 
than the standby generic warfarin, which minimizes the need for 
a reversal agent, but nevertheless the lack of an antidote has al-
ways been a source of psychological insecurity for doctors and 
has posed a risk for lawsuits. In its annual report for 2016, Bayer 
noted that as of Jan. 23, 2017, US lawsuits have been served from 
about 16,400 patients treated with Xarelto.

“Plaintiffs allege personal injuries from the use of Xarelto, includ-
ing cerebral, gastrointestinal or other bleeding and death, and seek 
compensatory and punitive damages. They claim, amongst other 
things, that Xarelto is defective and that Bayer knew or should have 
known of these risks associated with the use of Xarelto and failed to 
adequately warn its users. Additional lawsuits are anticipated. Cases 
pending in US federal courts have been consolidated in a multidis-
trict litigation for common pre-trial management,” the report states.

STATE OF THE NOAC MARKET
Nevertheless, the commercial impact is still a bit unclear. Boehring-
er gained accelerated approval in the US in October 2015 for Prax-
bind (idarucizumab), an antidote for Pradaxa for use in emergency 
situations, which was expected to give the drug an advantage over 
other novel oral anticoagulants. 

But Datamonitor’s Allen notes there was little effect on sales, be-
cause physicians prefer the safety profiles of the Factor Xa inhibitors.

“As a result, the approval of AndexXa is likely to continue to drive 
the strong uptake of Eliquis and Xarelto by physicians, some of 
whom were tentative to use these medications due to the lack of 
antidote. However, it is unlikely the approval of AndexXa will result 
in the loss of share by Pradaxa patients as conversations with physi-
cians suggest Eliquis and Xarelto are heavily preferred regardless of 
the antidote situation, as compared to Pradaxa,” Allen said.

Privately-held Boehringer reported global sales for Pradaxa of 
€1.4bn ($1.6bn) in 2016, up by 8% from the prior year. (See table for 
NOAC sales online.) 

J&J executives said during the company’s July 18 earnings call 
that Xarelto’s total market share in scripts was up by more than two 
points compared to a year ago, as “warfarin continues to decline in 
favor of branded products.”

But the company also reported that it needed to offer higher dis-
counting in managed care and government channels in order to 
gain better positions on formularies in the US.  

Published online 16 August 2017
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Pfizer Upbeat After Bagging Besponsa Approval in US
KEVIN GROGAN kevin.grogan@informa.com

Regulators in the US have followed 
their counterparts in Europe by giv-
ing the green light to Pfizer Inc.’s 

rare blood cancer drug Besponsa, although 
the approval comes with a boxed warning 
which could dampen the targeted thera-
py’s sales potential.

Besponsa (inotuzumab ozogamicin) has 
been approved by the US Food and Drug 
Administration as a treatment for relapsed 
or refractory B-cell precursor acute lym-
phoblastic leukemia (ALL). The antibody-
drug conjugate targets CD22, which is ex-
pressed on cancer cells in almost all B-cell 
ALL patients, and is administered as a one-
hour intravenous infusion.

Besponsa, which came out of a collabo-
ration between Pfizer and Celltech (the UK 
biotech that is now part of UCB Group), 
will cost $168,300 before discounts for a 
nine-week course of treatment. There is a 
huge variety of sales forecasts among ana-
lysts but the consensus puts the figure at 
around $290m by 2022.

LOW LIFE EXPECTANCY 
Richard Pazdur, director of FDA’s Oncology 
Center of Excellence, noted that for adult 
patients with B-cell ALL whose cancer has 
not responded to initial treatment or has 
returned, “life expectancy is typically low. 
These patients have few treatments avail-
able and [the] approval provides a new, tar-
geted treatment option”.

Liz Barrett, global president at Pfizer On-
cology, added that B-cell ALL can be fatal 
“within a matter of months if left untreated”. 
She added that Besponsa may help more 
patients reach stem cell transplant, “which 
provides the best chance for long-term re-
mission”. The National Cancer Institute es-
timates that about 5,970 people in the US 
will be diagnosed with ALL this year and ap-
proximately 1,440 will die from the disease.

The FDA thumbs-up comes as no great 
surprise, as the agency had granted Be-
sponsa Breakthrough Therapy (as well as 
Orphan Drug) designation and a priority 
review of six months instead of the usual 
ten. The green light comes some six weeks 
after the European Commission granted 
approval which, like the US approval, was 

based on a randomized trial of 326 patients 
with relapsed or refractory B-cell ALL who 
had received one or two prior treatments.

Of the 218 evaluated patients in the 
Phase III INO-VATE ALL trial, 35.8% who 
received Besponsa experienced complete 
remission for a median 8.0 months, com-
pared to 17.4% for 4.9 months for patients 
on alternative chemotherapy. However, 
the trial also revealed that fatal and life-
threatening liver damage occurred in 
some patients who took Besponsa.

As such, the FDA’s approval comes 
with a boxed warning about hepatotoxic-
ity, including blockage of veins in the liver 
(veno-occlusive disease [VOD] or sinusoi-
dal obstruction syndrome). The warning 
includes an increased risk of death for pa-
tients who take Besponsa after receiving a 
certain type of stem cell transplant and the 
FDA also stresses other serious side effects 
which include myelosuppression, infusion-
related reactions and QT interval prolonga-
tion. Women who are pregnant or breast-
feeding should also not take Besponsa.

AHEAD OF FIELD
The US approval puts Pfizer ahead in the 
CD22 field for ALL, as Immunomedics Inc.’s 
epratuzumab is still in Phase III trials in pe-
diatric patients with the disease. Further 
back down the CD22 pipeline, Juno Thera-

peutics Inc.’s CAR-T therapy JCAR018 is in 
a Phase I study for ALL, while Cellectis SA’s 
CAR-T, UCART22, is at the preclinical stage in 
this indication.

Pfizer will be hoping that the road to mar-
ket for Besponsa will be a lot smoother in 
the US than in the UK. In June, the National 
Institute for Health and Care Excellence 
turned down the drug in draft guidance, 
claiming that the “highly uncertain” benefit 
from Besponsa compared to standard ther-
apy meant the incremental cost-effective-
ness ratio (ICER) was higher than £100,000 
per quality-adjusted life year (QALY), sub-
stantially above NICE’s threshold.

The company said at the time of the 
NICE announcement that 117 patients 
would be eligible for treatment with 
Besponsa in its first year if it were rec-
ommended for routine use. The draft 
recommendation is now out for public 
consultation until July 4. David Montgom-
ery, oncology medical director of Pfizer 
UK, said in a statement that while NICE, in 
its initial assessment, “has acknowledged 
the benefit of this medicine for people 
with this aggressive leukemia, the draft 
decision is disappointing and yet again 
we are concerned for patients who so ur-
gently need new treatment options. We 
remain focused on finding a solution.”  

Published online 18 August 2017
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outcomes of trials. Data quality issues, operational 
bias, and interpretability questions prevent such 
certainty and undermine the findings of trials.

The potential for poor-quality data to create 
uncertainty unique to adaptive trials is a result of the 
use of interim analyses. These analyses allow sponsors 
to stop trials that are clearly destined to succeed or 
fail early. In the case of studies with strong signs of 
efficacy, such stoppages cut the time it takes to bring 
an effective product to market and the broader patient 
population. Similarly, when a drug or device is clearly 
failing to improve outcomes, an early stoppage frees 
patients to leave the trial and start treatment with a 
more effective intervention. 

These characteristics make interim analyses 
popular with sponsors and investigators. Yet, interim 
decisions are only as good as the data on which they 
are based. Data must be consistent and accurate when 
the interim analysis is performed. If a sponsor makes 
a mid-trial decision based on a dataset that is later 
shown to be compromised, the adaptive change and 
whole study may be invalidated. This means the study 
team must factor in all protocol deviations and other 
events that may affect the dataset before performing 
the interim analysis. 

This is far from a hypothetical concern. One sponsor 
stopped a Phase III chronic graft-versus-host disease 
study early after a second interim review showed its 
efficacy measure just cleared the threshold of statistical 
significance. The riskiness of halting the trial based on 
marginal efficacy was revealed later when evidence 
of a major protocol deviation emerged. The deviation 
affected data from five patients. When the dataset 
was corrected, the efficacy measure fell short of the 
threshold of statistical significance. The trial failed. 

This case study shows why data used in interim 
analyses must be complete and accurate. Teams 
running adaptive trials cannot wait until the end of 
the study to clean their data. Cleaning must be done 
often enough that teams can perform interim data 
reviews within a few days. This is best achieved by 
using risk-based technology to monitor and clean data 
in real time. The Phase III would also have benefited 
from using a software solution to run simulations and 
analyses to support robust interim decisions.

When paired to best practices such as the use of the 
same quality standard for interim and final database 
locks, technologies increase the chance of success. That 
also applies to the second and third critical challenges, 
operational bias and sample size reassessment.  

Operational bias occurs when unblinded 
information or knowledge of adaptive decisions or 
rules leak to investigators. The leaking of unblinded 
information comprises data integrity. The release of 
information about adaptive decisions and rules can 
affect the behavior of investigators. For example, 
if investigators know the sponsor will stop poorly-
performing arms of the study following interim 
reviews, they may delay enrollment to increase the 
likelihood of their patients receiving an effective 
treatment. This makes adaptive decisions a potential 

source of bias. All sources of bias are devastating. No 
statistical adjustments can undo the bias.

The sponsor of a Phase III clinical trial in acute 
infectious diarrhea learnt this the hard way. The data 
were well below the threshold for statistical significance 
when the first and second interim analyses were 
performed. At the second review, the target enrollment 
number was raised. This suggested efficacy was weak. 
Enrollment slowed following the decision, prompting 
the sponsor to halt the trial early. At the final analysis, 
the efficacy data cleared the newly-lowered threshold 
for success. Such quick reversals, from likely failure to 
ultimate success, following an adaptive change are red 
flags for operational bias. The results of the trial were 
therefore closely scrutinized.

Effective use of technology and best practices 
could have prevented the perception of bias. When 
designing and running trials with planned adaptive 
sample size re-estimation, it is advisable that study 
protocols only refer to the maximum sample size. That 
way, investigators cannot intuit when the sponsor 
increases the sample size. The sponsor can mitigate 
the risk investigators will learn of adaptive changes 
by limiting dissemination of decisions to a small 
number of its personnel. Finally, companies can use 
Interactive Randomization Technology to encrypt and 
restrict access to information about randomization 
and drug supply.

How Sophisticated Software, Technology, And Best 
Practices Are Improving Implementation
Leading adaptive design groups have responded to 
the lessons learnt in recent years by stepping up their 
investments in people, integrated technology, best 
practices, and software. The result is some groups 
are now experts in the design, implementation, and 
execution of complex adaptive trials across all phases 
of development. 

ADAPTIVE DESIGN YEARS LATER:  
What Have We Learned?

D
esigning and executing adaptive clinical 
trials effectively is hard. Teams attracted 
by the potential for more flexible 
trial designs to result in faster, more 
efficient clinical development programs 

have learnt these gains are mitigated by increased 
complexity and operational challenges. The successes 
and failures of these teams provide lessons for 
everyone. In this paper, we look at those lessons and 
how they have enabled the consistent, efficient design 
and execution of complex trials. 

Researchers began discussing multi-stage adaptive 
design in the late 1980s. The goal then was to enable 
mid-trial modifications based on unblinded and 
external data without raising the risk of false positives. 
Some people criticized statistical aspects of adaptive 
design but the potential for it to make trials more 
flexible and efficient prompted others to pursue and 
refine the concept. This led to the development of 
regulatory guidance documents and the establishment 
of interim data reviews as an everyday aspect of drug 
and medical device clinical trials.

That top-line summary of the story of adaptive 
design masks innumerable advances and setbacks that 
litter the path it has taken from controversial idea to 
routine feature of clinical trials. Over its near-30-year 
history, adaptive design has passed through hype cycles 

as excitement about the potential of the approach 
has outpaced the ability to deliver on its promise. 
These shortcomings in delivery have resulted in more 
than just suboptimally designed and executed trials. 
Sponsors have run into serious problems because of 
flaws in the design and execution of adaptive trials. 

The positive outcome of the setbacks is that leading 
teams now know exactly what it takes to succeed and 
have invested in the adaptive software, technology, 
experience, and experts they need to do so. These teams 
consistently design and execute adaptive trials that enable 
time and cost savings, optimized program development, 
and earlier, better-informed go/no-go decisions. 

Lessons Learnt From Decades Of Implementing  
And Executing Adaptive Trials
The success of these teams is built on decades of hard-
won lessons. Adaptive design is no longer a new, unproven 
concept. Each adaptive trial, whether it is a qualified or 
unmitigated success or failure, provides feedback on 
how to best design and execute the next study. 

This has led to the identification of three critical 
operational challenges in adaptive clinical trials: data 
quality, operational bias and implementing adaptations, 
and sample size reassessments. The importance of 
these topics stems from their significance to regulatory 
agencies. Regulators need to be certain about the 

Quick reversals, from likely 
failure to ultimate success, 

following an adaptive change are 
red flags for operational bias.
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outcomes of trials. Data quality issues, operational 
bias, and interpretability questions prevent such 
certainty and undermine the findings of trials.

The potential for poor-quality data to create 
uncertainty unique to adaptive trials is a result of the 
use of interim analyses. These analyses allow sponsors 
to stop trials that are clearly destined to succeed or 
fail early. In the case of studies with strong signs of 
efficacy, such stoppages cut the time it takes to bring 
an effective product to market and the broader patient 
population. Similarly, when a drug or device is clearly 
failing to improve outcomes, an early stoppage frees 
patients to leave the trial and start treatment with a 
more effective intervention. 

These characteristics make interim analyses 
popular with sponsors and investigators. Yet, interim 
decisions are only as good as the data on which they 
are based. Data must be consistent and accurate when 
the interim analysis is performed. If a sponsor makes 
a mid-trial decision based on a dataset that is later 
shown to be compromised, the adaptive change and 
whole study may be invalidated. This means the study 
team must factor in all protocol deviations and other 
events that may affect the dataset before performing 
the interim analysis. 

This is far from a hypothetical concern. One sponsor 
stopped a Phase III chronic graft-versus-host disease 
study early after a second interim review showed its 
efficacy measure just cleared the threshold of statistical 
significance. The riskiness of halting the trial based on 
marginal efficacy was revealed later when evidence 
of a major protocol deviation emerged. The deviation 
affected data from five patients. When the dataset 
was corrected, the efficacy measure fell short of the 
threshold of statistical significance. The trial failed. 

This case study shows why data used in interim 
analyses must be complete and accurate. Teams 
running adaptive trials cannot wait until the end of 
the study to clean their data. Cleaning must be done 
often enough that teams can perform interim data 
reviews within a few days. This is best achieved by 
using risk-based technology to monitor and clean data 
in real time. The Phase III would also have benefited 
from using a software solution to run simulations and 
analyses to support robust interim decisions.

When paired to best practices such as the use of the 
same quality standard for interim and final database 
locks, technologies increase the chance of success. That 
also applies to the second and third critical challenges, 
operational bias and sample size reassessment.  

Operational bias occurs when unblinded 
information or knowledge of adaptive decisions or 
rules leak to investigators. The leaking of unblinded 
information comprises data integrity. The release of 
information about adaptive decisions and rules can 
affect the behavior of investigators. For example, 
if investigators know the sponsor will stop poorly-
performing arms of the study following interim 
reviews, they may delay enrollment to increase the 
likelihood of their patients receiving an effective 
treatment. This makes adaptive decisions a potential 

source of bias. All sources of bias are devastating. No 
statistical adjustments can undo the bias.

The sponsor of a Phase III clinical trial in acute 
infectious diarrhea learnt this the hard way. The data 
were well below the threshold for statistical significance 
when the first and second interim analyses were 
performed. At the second review, the target enrollment 
number was raised. This suggested efficacy was weak. 
Enrollment slowed following the decision, prompting 
the sponsor to halt the trial early. At the final analysis, 
the efficacy data cleared the newly-lowered threshold 
for success. Such quick reversals, from likely failure to 
ultimate success, following an adaptive change are red 
flags for operational bias. The results of the trial were 
therefore closely scrutinized.

Effective use of technology and best practices 
could have prevented the perception of bias. When 
designing and running trials with planned adaptive 
sample size re-estimation, it is advisable that study 
protocols only refer to the maximum sample size. That 
way, investigators cannot intuit when the sponsor 
increases the sample size. The sponsor can mitigate 
the risk investigators will learn of adaptive changes 
by limiting dissemination of decisions to a small 
number of its personnel. Finally, companies can use 
Interactive Randomization Technology to encrypt and 
restrict access to information about randomization 
and drug supply.

How Sophisticated Software, Technology, And Best 
Practices Are Improving Implementation
Leading adaptive design groups have responded to 
the lessons learnt in recent years by stepping up their 
investments in people, integrated technology, best 
practices, and software. The result is some groups 
are now experts in the design, implementation, and 
execution of complex adaptive trials across all phases 
of development. 

ADAPTIVE DESIGN YEARS LATER:  
What Have We Learned?

D
esigning and executing adaptive clinical 
trials effectively is hard. Teams attracted 
by the potential for more flexible 
trial designs to result in faster, more 
efficient clinical development programs 

have learnt these gains are mitigated by increased 
complexity and operational challenges. The successes 
and failures of these teams provide lessons for 
everyone. In this paper, we look at those lessons and 
how they have enabled the consistent, efficient design 
and execution of complex trials. 

Researchers began discussing multi-stage adaptive 
design in the late 1980s. The goal then was to enable 
mid-trial modifications based on unblinded and 
external data without raising the risk of false positives. 
Some people criticized statistical aspects of adaptive 
design but the potential for it to make trials more 
flexible and efficient prompted others to pursue and 
refine the concept. This led to the development of 
regulatory guidance documents and the establishment 
of interim data reviews as an everyday aspect of drug 
and medical device clinical trials.

That top-line summary of the story of adaptive 
design masks innumerable advances and setbacks that 
litter the path it has taken from controversial idea to 
routine feature of clinical trials. Over its near-30-year 
history, adaptive design has passed through hype cycles 

as excitement about the potential of the approach 
has outpaced the ability to deliver on its promise. 
These shortcomings in delivery have resulted in more 
than just suboptimally designed and executed trials. 
Sponsors have run into serious problems because of 
flaws in the design and execution of adaptive trials. 

The positive outcome of the setbacks is that leading 
teams now know exactly what it takes to succeed and 
have invested in the adaptive software, technology, 
experience, and experts they need to do so. These teams 
consistently design and execute adaptive trials that enable 
time and cost savings, optimized program development, 
and earlier, better-informed go/no-go decisions. 

Lessons Learnt From Decades Of Implementing  
And Executing Adaptive Trials
The success of these teams is built on decades of hard-
won lessons. Adaptive design is no longer a new, unproven 
concept. Each adaptive trial, whether it is a qualified or 
unmitigated success or failure, provides feedback on 
how to best design and execute the next study. 

This has led to the identification of three critical 
operational challenges in adaptive clinical trials: data 
quality, operational bias and implementing adaptations, 
and sample size reassessments. The importance of 
these topics stems from their significance to regulatory 
agencies. Regulators need to be certain about the 

Quick reversals, from likely 
failure to ultimate success, 

following an adaptive change are 
red flags for operational bias.
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from 60 to 30, enabling the sponsor to identify effective 
drug combinations faster and more efficiently.  

Sponsors developing drugs in indications other 
than cancer also benefit from adaptive design. Take, 
for example, a rheumatoid arthritis trial that began 
with a multiple ascending dose stage. At that stage, 
an unblinded medical monitor and biostatistician 
made futility decisions for the dose cohorts based on 
ACR20 and the reduction in c-reactive protein after 
four weeks. The unblinded researchers performed 10 
interim analyses and took no more than three days 
for each review. Such speed is only possible if data is 
cleaned in real time using technology 

Once the maximum tolerated dose was reached, 
the trial moved seamlessly into its second stage. The 
design enabled the trial to enroll and randomize 253 
patients in one year while realizing the efficiency 
benefits of combining Phase I and II. Running one trial 
rather than two makes regulatory review, site startup, 
and study close-out more efficient. In the rheumatoid 
arthritis trial, the savings amounted to about $1.2 
million and nine months of development time.   

Stakeholders other than sponsors benefit from such 
trials. The rheumatoid arthritis trial stopped the lowest-
dose cohort early. That spared subjects from having to 
continue taking an ineffective regimen, a benefit that 
makes adaptive design popular with patients and the 
physicians who care for them.

Regulators and payers also advocate for better trial 
design. The US Food and Drug Administration (FDA) 
and European Medicines Agency (EMA) have both 

established positions on the use of adaptive design. 
This has raised familiarity with — and confidence in — 
the approach among payers, a group that benefits from 
well-designed adaptive clinical trials.

Traditional trials deliver data needed to win 
regulatory approval but struggle to also provide results 
that show the value of a drug to payers. This leaves 
sponsors needing to gather additional results to show 
the effect of the drug in the real world or identify the 
patients most likely to respond. The flexibility provided 
by adaptive design mitigates some of these challenges 
by improving the selection of doses and identification 
of biomarker-defined subpopulations of patients.  

The Future Of Adaptive Design
The lessons, and responses to them, described in this 
paper have brought the industry to the point that 
teams can consistently and efficiently design and 
execute effective, complex adaptive clinical trials. That 
is not the end of the process, though. Today, work is 
underway to create scientific machinery that further 
saves resources, optimizes development, and enhances 
knowledge about the effects of drugs and devices.   

Teams at the forefront of adaptive design are looking 
to technological breakthroughs to advance the field, for 
example by applying quantum computing to machine 
learning models to predict clinical trial outcomes. Such 
initiatives will redefine how sponsors use data and 
adaptive design to accelerate development, ushering in 
a new era of clinical trials in which study techniques 
are as innovative as the drugs and devices they evaluate.

Software for designing, simulating, 
and analyzing adaptive clinical trials 
of all phases is the bedrock of these 
groups’ success. Teams that possess 
such software apply it to adaptive group 
sequential designs and sample size re-
estimation, adaptive multiple comparison 
procedures, adaptive population 
enrichment designs, and adaptive dose 
finding designs. 

Taking dose finding as an example 
shows the power of such software. 
Identifying the maximum tolerated 
dose is a vital step in oncology drug 
development. Yet, until recently, the vast 
majority of trials used the simple rule-
based 3+3 escalation scheme, despite 
evidence it underestimates the maximum 
dose. 

The latest software makes it easier for 
sponsors to choose alternative, better 
options by simulating other approaches. 
Users can compare 3+3 designs to the 
continual reassessment method, Bayesian 
logistic regression with overdose control, 
and the modified toxicity probability 
interval approach. Having used one 
software module to select the best 
approach based on simulations, sponsors 
then turn to another for recommendations 
on the next and final target dose during 
the study. 

Elite adaptive design teams are using 
these and other capabilities to design 
and run ever-more complex studies, such 
as cluster trials. These bring together 
the concepts of umbrella, basket, and 

platform trials. Cluster trials 
consist of sub-trials targeting 
specific cancer types, phenotypes, 
or genetic signatures. This ensures 
subpopulation homogeneity while 
also facilitating information 
sharing between sub-trials, 
making the approach a good fit for 
precision medicine and immuno-
oncology combinations. 

One cluster trial is testing 
combinations of five drugs in 
six types of cancer. This creates 
complexity. Each pair of cancer 
types must be tested in two sub-
trials. These sub-trials must enroll 
three cancer types and administer 
two drugs. Every drug must be 
tried in every cancer type in two 
sub-trials.

Only organizations with the 
staff and computing power to 
combine structured and individual 
level exploration and include 
operational models in the trial 
design can plan and execute such 
studies. Extensive use of Monte-
Carlo simulations is needed 
to understand the statistical 
properties of the designs. 

Organizations that can handle 
these tasks are rewarded with trials 
that enable the efficient testing of 
multiple combinations of drugs 
in different types of cancer. In the 
above-cited cluster trial, the CRO 
cut the number of sub-studies 
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from 60 to 30, enabling the sponsor to identify effective 
drug combinations faster and more efficiently.  

Sponsors developing drugs in indications other 
than cancer also benefit from adaptive design. Take, 
for example, a rheumatoid arthritis trial that began 
with a multiple ascending dose stage. At that stage, 
an unblinded medical monitor and biostatistician 
made futility decisions for the dose cohorts based on 
ACR20 and the reduction in c-reactive protein after 
four weeks. The unblinded researchers performed 10 
interim analyses and took no more than three days 
for each review. Such speed is only possible if data is 
cleaned in real time using technology 

Once the maximum tolerated dose was reached, 
the trial moved seamlessly into its second stage. The 
design enabled the trial to enroll and randomize 253 
patients in one year while realizing the efficiency 
benefits of combining Phase I and II. Running one trial 
rather than two makes regulatory review, site startup, 
and study close-out more efficient. In the rheumatoid 
arthritis trial, the savings amounted to about $1.2 
million and nine months of development time.   

Stakeholders other than sponsors benefit from such 
trials. The rheumatoid arthritis trial stopped the lowest-
dose cohort early. That spared subjects from having to 
continue taking an ineffective regimen, a benefit that 
makes adaptive design popular with patients and the 
physicians who care for them.

Regulators and payers also advocate for better trial 
design. The US Food and Drug Administration (FDA) 
and European Medicines Agency (EMA) have both 

established positions on the use of adaptive design. 
This has raised familiarity with — and confidence in — 
the approach among payers, a group that benefits from 
well-designed adaptive clinical trials.

Traditional trials deliver data needed to win 
regulatory approval but struggle to also provide results 
that show the value of a drug to payers. This leaves 
sponsors needing to gather additional results to show 
the effect of the drug in the real world or identify the 
patients most likely to respond. The flexibility provided 
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of biomarker-defined subpopulations of patients.  
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logistic regression with overdose control, 
and the modified toxicity probability 
interval approach. Having used one 
software module to select the best 
approach based on simulations, sponsors 
then turn to another for recommendations 
on the next and final target dose during 
the study. 
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these and other capabilities to design 
and run ever-more complex studies, such 
as cluster trials. These bring together 
the concepts of umbrella, basket, and 
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consist of sub-trials targeting 
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also facilitating information 
sharing between sub-trials, 
making the approach a good fit for 
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oncology combinations. 
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combinations of five drugs in 
six types of cancer. This creates 
complexity. Each pair of cancer 
types must be tested in two sub-
trials. These sub-trials must enroll 
three cancer types and administer 
two drugs. Every drug must be 
tried in every cancer type in two 
sub-trials.

Only organizations with the 
staff and computing power to 
combine structured and individual 
level exploration and include 
operational models in the trial 
design can plan and execute such 
studies. Extensive use of Monte-
Carlo simulations is needed 
to understand the statistical 
properties of the designs. 

Organizations that can handle 
these tasks are rewarded with trials 
that enable the efficient testing of 
multiple combinations of drugs 
in different types of cancer. In the 
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cut the number of sub-studies 
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Where Will CNS Drug Development Go In 2018?
LUCIE ELLIS lucie.ellis@informa.com

Pharma and biotech drug developers have been targeting dis-
orders affecting the central nervous system for decades but 
many conditions still have no effective treatments that target 

the root cause of disease, and the field continues to offer consider-
able opportunity.

According to US FDA data, only 12 therapeutics were approved 
for CNS indications between 2012 and 2016, compared with 19 dur-
ing the prior five-year period. Putting that figure into context: during 
2012-2016 the FDA approved 50 new oncology therapies, compared 
with 24 from 2007-2011.

Furthermore, the CNS field (including pain and psychiatry) was the 
only major therapeutic area to see a decrease in approvals from the 
2007-2011 period to the 2012-2016 period.

“There remains significant unmet medical need in virtually all CNS 
disease areas,” said Datamonitor Healthcare analysts in a recent re-
port, Trends in CNS Dealmaking, 2012 to 2016.

The CNS research field is poised for a breakout, and a lack of new 
therapies for over a decade in some major diseases such as Alzheim-
er’s has left a market that is ready and willing to welcome new thera-
peutic options.

Scrip has highlighted five trends sweeping across the drug devel-
opment industry in CNS research and noted expectations for this 
sector in 2018 and beyond. 

MORE MONEY FLOWING INTO ALZHEIMER’S
Firstly, funds for research are coming through. Total series A capital for 
CNS drug development companies increased each year from 2012 

through 2016, according to Datamonitor Healthcare research.
Alzheimer’s, Parkinson’s and other neurodegenerative disor-

ders attracted the lion’s share of CNS series A capital. However, 
“investors in many cases were clear to point out that they were 
not pursuing the same targets (like amyloid beta) that have failed 
so many times for large pharmaceutical companies,” analysts said 
in the report, which was published earlier this month.

In May 2015, Denali Therapeutics Inc. raised a striking $217m 
via a series A financing round to progress its pipeline of drugs for 
neurodegenerative disorders. The company has three preclinical 
programs targeting Parkinson’s, Alzheimer’s and amyotrophic lat-
eral sclerosis (ALS). 

In Feb. 2016, Yumanity Therapeutics, which is developing 
drugs for CNS diseases caused by protein misfolding, raised a 
substantial $45m from a series A round. 

Investment in start-ups targeting Alzheimer’s will continue in 
2018 because the significant unmet medical need created by this 
disease has created a high-risk, high-reward opportunity for ven-
ture investors to pursue.

The industry is also in need of new mechanisms in Alzheimer’s 
research as several high-profile products targeting established 
pathways have failed in late-stage trials in recent years. One key 
example is Eli Lilly & Co.’s solanezumab, an antibody against 
beta-amyloid that failed to meet its primary endpoints in three 
Phase III trials in various Alzheimer’s populations. 

“Twenty start-ups raised series A capital from 2012 to 2016 
to tackle Alzheimer’s or other rare neurodegenerative diseases, 
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pulling in nearly half a billion dollars collectively in these rounds 
alone, and many within the cohort have gone on to raise addi-
tional venture capital,” Datamonitor Healthcare highlighted.

Parkinson’s disease ranked second in total capital raised in Se-
ries As, with $346m spread across seven financing rounds.

EMPHASIS ON SMALL MOLECULES TO CONTINUE
Biologics have fallen from favor. Investors have “overwhelmingly 
gravitated toward small-molecule approaches to CNS diseases,” 
the analysts noted. Between 2012 and 2016, $1.1bn in series A 
capital has gone into small-molecule development companies, 
compared with only $142m to biologics.

In parallel, the majority of CNS therapeutic company IPOs, with-
in the timeframe analyzed by Datamonitor Healthcare, are devel-
oping small-molecule drug candidates.

As such, the CNS pipeline will see more small-molecule ap-
proaches moving up through development in the coming years.

GENE THERAPY EXPECTATIONS GROWING
Over the past five years, gene therapy has emerged as a promis-
ing therapeutic modality across a host of genetic diseases, but 
investors have also begun exploring gene therapies for diseases 
affecting the brain and nervous system.

In recent years, Third Rock’s Voyager Therapeutics Inc. made 
the biggest splash in the CNS gene therapy space when it signed 
a development deal with Sanofi subsidiary Genzyme Corp., 
worth $100m upfront and up to $745m in milestones. 

Under this agreement, Voyager is responsible for R&D activities 
for all programs under the alliance. Genzyme will have the option 
to license several programs following completion of initial proof-
of-concept clinical trials.

Voyager was launched in 2014 with $45m in series A ven-
ture capital financing from Third Rock Ventures. Meanwhile, 
two French biotechs also received series A financing during the 

2012-2016 window to pursue gene therapies for CNS diseases: 
Sofinnova Partners-backed Lysogene SAS raised nearly $23m in 
its May 2014 series A and BrainVectis raised just over $1m in its 
September 2016 series A. 

A company with a more unusual approach to treating CNS dis-
eases, BrainVectis, a spin-off of France’s INSERM research institute, 
believes that improving the metabolism of cholesterol in the 
brain can improve cognition in patients with neurodegenerative 
diseases such as Alzheimer’s and Huntington’s diseases.

CNS STARTUPS BLOSSOM IN US
As seen in the last few years, venture capital financing is increas-
ingly becoming the preferred funding route for CNS start-ups and 
emerging biotechs.

Meanwhile, most CNS companies are being formed in the US, 
with a minority emerging in Europe and elsewhere. In total, 51 
North American start-ups focus on CNS diseases received initial 
venture funding between 2012 and 2016.

Datamonitor analysts highlighted that since 2012, Johnson 
& Johnson has invested in five series As for CNS companies. 
In addition to its 2015 investment in the Merck KGAA spin-off 
Asceneuron SA, Johnson & Johnson has backed Navitor Phar-
maceuticals Inc., Tetra Discovery Partners LLC, BlackThorn 
Therapeutics Inc. and Rodin Therapeutics Inc.

PAIN ATTRACTS PUBLIC INVESTMENT
CNS therapeutics companies were not left behind by the biotech 
initial public offering (IPO) boom that began in 2013, with 44 
companies going public over the last five years.

However, pain companies – particularly those developing 
abuse-deterrent reformulations of existing opioid therapeutics, 
as well as neurodegeneration companies – attracted the most 
investor interest.

Public financing investors also placed the most bets on clinical-
stage companies over the last few years and this trend is likely 
to continue until breakthroughs emerge in the field. “The largest 
group of CNS therapeutics companies going public from 2012-
2016 were in Phase II, in line with broader industry trends,” accord-
ing to Datamonitor Healthcare.

Overall, fewer CNS companies went public in 2016 compared 
with the previous four years – however this was in-line with the 
overall biotech market.  

Published online 17 August 2017
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NICE Nod For 
Chiesi’s Holoclar
Europe’s first approved stem cell me-
dicinal product, Chiesi Farmaceutici 
SPA’s Holoclar, has been backed for 
use on the National Health Service in 
England and Wales, after the Italian 
drug maker offered a discount for the 
eye burn therapy.

The National Institute for Health 
and Care Excellence has recommended 
Holoclar (ex vivo expanded autologous 
human corneal epithelial cells contain-
ing stem cells) as an option in people 
with moderate to severe limbal stem cell 
deficiency after eye burns. 

However, the recommendation from 
NICE states that Holoclar can only be 
used to treat one eye and if the patient 
has already had a conjunctival limbal 
autograft (or there is not enough tissue 
for a conjunctival limbal autograft or it 
is contraindicated). On the cash front, 
according to Chiesi’s submission to the 
cost watchdog, a single treatment for 
one eye costs £80,000 excluding VAT, 
and the company has agreed a patient 
access scheme with the Department of 
Health, with a confidential discount.

The Department of Health says that 
the cost “does not constitute an exces-
sive administrative burden on the NHS”. 
Furthermore, NICE noted that “it had 
considered the innovative nature of the 
technology” behind Holoclar, referencing 
to the fact that it won the UK Prix Galien 
Orphan Product award for innovation 
and research in 2016. NICE agreed that 
the company had presented evidence to 
show that the product offered several 
advantages over existing treatments and 
“taking all of this into account, the com-
mittee concluded that Holoclar could be 
considered innovative”.

However, NICE has said no to us-
ing Holoclar to treat both eyes after 
discussing “the very limited clinical 
evidence for this group”. It also claimed 
that Chiesi’s economic model analysis 
showed that treating both eyes gave 
incremental cost-effective ratios (ICERs) 
for Holoclar “that were too high for it 
to be considered a cost-effective use of 
NHS resources.”

Mundipharma Acquires ‘Smart’ 
Chemo Drug From CellAct
LUCIE ELLIS lucie.ellis@informa.com

Mundipharma International Corp. 
Ltd. has acquired from Germany-
based CellAct Pharma GMBH 

worldwide development, commercialization 
and manufacturing rights to “smart” chemo-
therapy agent CAP7-1 – a Phase II compound 
it hopes to progress in biliary tract cancer, a 
disease with limited treatment options. 

CAP7-1, a novel pro-drug of anticancer 
agent etoposide invented at Charité-Uni-
versitätsmedizin Berlin, has been moved 
by CellAct into Phase II with only €10m in 
financing, says the small company, which 
was founded in 2007.

The drug is metabolized into an active 
form by enzymes in the gastrointestinal 
tract that are particularly active in tumor 
cells. It enables the focused release of the 
chemotherapeutic agent into tumor cells.

UK-based Mundipharma said the prod-
uct was “an example of smart chemother-
apy that uses a novel delivery system to 
deliver the benefits of a chemotherapeu-
tic agent in cancer cells while minimizing 
its toxic effects”.

Financial details were not disclosed but 
the total potential deal value to CellAct is 
$250m, plus double-digit royalties. Charité-
Universitätsmedizin will also receive income 
through sales-related milestone payments.

In Phase II studies CAP7-1 suggested ef-
ficacy in biliary tract cancer, with 56% of 
patients meeting the primary objective of 
disease control, including tumor shrink-
ages. Patients treated with CellAct’s che-
motherapy agent displayed an estimated 
one-year survival rate of 40%, which is ap-
proximately 20% higher compared with 
current standard of care.

EDO, part of the Mundipharma network 
of independent associated companies, will 
advance CAP7-1 into Phase III clinical trials 
and reformulate the drug to enable manu-
facturing scale-up.

Mundipharma told Scrip that discover-
ing and developing novel medicines to 
treat underserved oncological diseases 
was a key strategic priority for the business. 
“Our alliance with CellAct adds an impor-
tant new potential therapy to our oncol-

ogy portfolio and builds on our expertise in 
smart chemotherapies,” the company said. 

Mundipharma already markets the che-
motherapy agent Levact (bendamustine), 
a nitrogen mustard alkylating agent, in 
Europe. Levact, which is approved for use 
in non-Hodgkin’s lymphoma and multiple 
myeloma, is marketed by Teva Pharma-
ceutical Industries Ltd. in the US where it 
is known as Treanda. 

UNMET NEED IN CANCER
Biliary tract cancer, also called cholangiocarci-
noma, refers to malignancies occurring in the 
organs of the biliary system, including pan-
creatic cancer, gallbladder cancer and cancer 
of bile ducts. It is the second most common 
primary hepatobiliary cancer, after hepato-
cellular cancer and an estimated 140,000 
people die each year from this disease.

There are limited treatments available 
to patients with biliary tract cancer and 
surgery to remove the affected area is stan-
dard of care, followed by chemotherapy or 
radiotherapy. Thus, there is space on the 
market for new treatments in biliary tract 
cancer; after first-line surgery and chemo-
therapy, there are no approved second-line 
treatment options.

However, Mundipharma did not com-
ment when asked about CAP7-1’s market 
potential specifically.

Meanwhile, the clinical pipeline boasts 
several mid- to late-stage development 
programs. The most advanced drugs in the 
pipeline, both of which are in Phase III trials, 
are ArQule Inc.’s fibroblast growth factor 
receptor (FGFR) product, ARQ 087, and Ag-
ios Pharmaceuticals Inc.’s ivosidenib, an 
isocitrate dehydrogenase (IDH) inhibitor. 

Further back in development there are 
several Phase II and Phase I/II compounds 
in development.  
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Agenovir: Using Gene Editing To Kill Viral DNA
MANDY JACKSON mandy.jackson@informausa.com

Agenovir Corp. won’t use gene-edit-
ing to cut out defects or add in miss-
ing pieces in a patient’s genome 

like most companies that are working with 
CRISPR/Cas9 constructs. Instead, it will use 
the technology to kill DNA that sits in latent 
viral reservoirs.

South San Francisco-based Agenovir be-
lieves that it has carved out a unique niche 
in the gene-editing space. The company’s 
lead drug candidate, which could move 
into a clinical trial by late 2018 or early 2019, 
would treat patients with human papillo-
mavirus (HPV), which can live in latent vi-
ral reservoirs without making its presence 
known until infected cells transform into 
cancerous cells.

Agenovir licensed this approach from the 
Stanford University laboratory of Stephen 
Quake, a bioengineering and applied phys-
ics professor who is also co-president of the 
Chan Zuckerberg Biohub at the university. 
The technology can be applied to any kind 
of virus that sits in latent or persistent res-
ervoirs – including HPV, Epstein Barr virus, 
cytomegalovirus (CMV), herpes simplex, 
chicken pox and hepatitis B – until it results 
in symptomatic disease. It also may be used 
to treat viral infections in the active phase. 
Behind the company’s lead HPV program, 
it’s looking at treatments for hepatitis B, CMV 
and Epstein Barr.

Agenovir has one issued patent and has 
filed 60 additional patent applications for 
the company’s technology, including pat-
ents covering treatment methods and the 
delivery of CRISPR/Cas9 and other nucle-
ases to viral reservoirs. It has also licensed 
additional intellectual property from a US 
university. The company’s guide RNAs will 
be designed to deliver CRISPR/Cas9 to ther-
apeutic targets that are largely inaccessible 
for current antiviral therapies when viruses 
are in the latent or dormant stage.

The goal is to disrupt or eliminate patho-
genic viral genomes during the latent stage 
– when replication in the host temporarily 
stops or slows and is less likely to be detected 
and eliminated by the immune system – to 
prevent reactivation of the virus or trans-
formation of cells. In herpes simplex, for ex-
ample, the virus reactivates periodically via 

a new cold sore. Even without reactivation, 
latent viruses may cause transformation of 
cells or uncontrolled cell division, as in the 
case of HPV where cell transformation can 
lead to cervical or anal cancer. However, the 
company believes that its technology can be 
used in the active stage of a viral infection as 
well, not just when the virus is hanging out 
in the latent reservoir and is unlikely to be 
treated by existing antiviral therapies.

“We will use CRISPR to get into cells and 
bind with the viral DNA. We want to destroy 
the viral DNA,” Agenovir President and CEO 
Dirk Thye said. “Instead of cutting a good 
gene with CRISPR/Cas9, we want to find 
the bad one and destroy it.” The company’s 
Director of Research Derek Sloan noted that 
Agenovir’s strategy of binding a guide RNA 
to CRISPR/Cas9 means that its therapies 
avoid the liver, which should reduce off-tar-
get interactions and side effects. In fact, the 
company’s first compound for HPV will be a 
topical treatment applied to precancerous or 
cancerous lesions.

“We are distinguished from other antiviral 
programs. Vaccines or small molecules are 
used to stop the viral cascade,” Sloan said. 
“We will attack the virus where it lives.”

Thye pointed out that once Agenovir 
identifies the best guide RNA for its lead 
program, it will have a backbone to use for 
its other development candidates, which 
should accelerate those programs.

“Once we get that machine going, we can 
start cranking them out,” he said.

Thye said Agenovir expects to submit its 
first investigational new drug (IND) applica-
tion to the US FDA by mid-2018, after select-
ing its lead compound by mid-2017.

The company raised a $10.6m Series A 
venture capital round in May 2016 that 
was led by Data Collective with participa-
tion by Celgene Corp., Lightspeed Venture 
Partners and other individuals and private 
investors.  Thye said the company has been 
speaking to current and potential investors 
this year about funding either an extension 
of the series A or a series B round. 

The CEO has plenty of experience raising 
cash and developing drugs in the anti-infec-
tive arena. He previously was chief medical 
officer at the antifungal developer Cidara 
Therapeutics Inc., overseeing the filing 
of two INDs and advancement of two pro-
grams into Phase II. That company, helmed 
by antibiotic veteran Jeffrey Stein, launched 
in 2014. It raised about $150m during Thye’s 
tenure via venture capital rounds and a 
$77m initial public offering in 2015. 

Thye also previously was a co-founder of 
Cerexa Inc., which developed the antibiotic 
Teflaro (ceftaroline) and was acquired by 
Forest Laboratories Inc. (now part of Al-
lergan PLC) in 2007 for nearly $600m.

Thye noted that Agenovir is working on 
its own for now, but “partnerships can ex-
pand the number of our programs and the 
capacity of what we can do.”  

From the editors of Start-Up
Published online 15 August 2017

Location: South San Francisco, Calif.

R&D Focus: Using gene editing to elim-
inate viral DNA in latent or persistent 
viral reservoirs to treat viral diseases, 
including HPV, cytomegalovirus (CMV), 
Epstein Barr virus and hepatitis B

Founding Date: Launched in 2016

Founders: Stanford University bioengi-
neering and applied physics professor 
Stephen Quake, life science consultant 
Bruce Hironaka, professor Angela Wu of 
Hong Kong University of Science and 

Technology (formerly Stanford) and 
professor Jianbin Wang from the School 
of Life Sciences at Tsinghua University 
(formerly Stanford)

Employees: 15 with plans to grow to 30

Financing To Date: $10.6m Series A in 
May 2016

Investors: Data Collective, Celgene 
Corp., Lightspeed Venture Partners and 
other individuals and private investors
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P I P E L I N E  WAT C H

Scrip’s weekly Pipeline Watch tabulates the most recently reported  
late-stage clinical trial and regulatory developments from the more 
than 10,000 drug candidates currently under active research worldwide.

CLICK
Visit scrip.pharmamedtechbi.com  

for the entire pipeline with  
added commentary.

Selected clinical trial developments for the week 11–17 August 2017

LEAD COMPANY/PARTNER COMPOUND INDICATION COMMENTS

Phase III Suspended

Regeneron Pharmaceuticals Inc.  suptavumab RSV infection in infants
NURSERY-Pre-term; missed primary endpoint, will 
be discontinued.

Phase III Results Published

Amgen Inc. Repatha (evolocumab) cognitive function EBBINGHAUS; in NEJM, Aug. 17, 2017.

Merck & Co. Inc. Keytruda (pembrolizumab) melanoma KEYNOTE-006; The Lancet online, Aug. 16, 2017.

Celgene Corp. Revlimid (lenalidomide) multiple myeloma Journal of Clinical Oncology online, July 25, 2017. 

AbbVie Inc./Enanta Pharmaceuticals 
Inc. 

Mavyret  
(glecaprevir/ pibrentasvir)

hepatitis C EXPEDITION-1; The Lancet, Aug. 14, 2017.

Updated Phase III Results

Sanofi/Lexicon Pharmaceuticals Inc. sotagliflozin diabetes, type 1
inTandem2 (Europe); benefit sustained over 52 
weeks.

Phase III Interim/Top-line Results

Novo Nordisk AS  semaglutide, once-weekly diabetes, type 2
SUSTAIN7; better reduction in HbA1c and body 
weight versus dulaglutide.

Bristol-Myers Squibb Co.
Opdivo (nivolumab) with 
Yervoy (ipilimumab)

renal cell cancer
CheckMate-214; objective response endpoint 
achieved but not PFS co-primary endpoint.

Ophthotech Corp.
 Fovista (pegpleranib 
sodium)

wet aged-related macular 
degeneration

OPH1004; no added benefit vs Eylea or Avastin 
monotherapy.

Phase III Initiated

Mitsubishi Tanabe Pharma Corp./
Regeneron Pharmaceuticals Inc. 

fasinumab (MT-5547) osteoarthritis J01; an anti-NGF antibody.

Phase III Announced

Anthera Pharmaceuticals Inc. Solipura (liprotamase)
exocrine pancreatic insuf-
ficiency in cystic fibrosis

RESULT; to be included in EU CF clinical trial 
network.

Intra-Cellular Therapies Inc./Bristol-
Myers Squibb Co. 

lumateperone
depressive episodes in 
bipolar disorder

Study 404.

Updated Phase II Results

Mateon therapeutics Ca4P (fosbretabulin) ovarian cancer FOCUS; mixed results. 

Hemispherx Biopharma Inc.
Ampligen (rintatolimod), 
intranasal

influenza AMP-600; well tolerated when given with FluMist.

Omeros Corp.  OMS721 Berger’s disease
One year follow up, well tolerated, proteinuria 
improved.

Opthea Ltd.  OPT-302
wet age-related macular 
degeneration

Signs of improved visual acuity.

Scynexis Inc.  SCY-078, oral vulvovaginal candidiasis High clinical cure rate, few recurrences.

Viamet Pharmaceuticals Holdings LLC  VT-1161 vulvovaginal candidiasis REVIVE; effective and well tolerated.

Phase II Interim/Top-line Results

Zynerba Pharmaceuticals Inc.
 ZYN-002 (cannabidiol) 
transdermal

osteoarthritis pain STOP (OAK Pain); mixed results.

Source: Biomedtracker
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Viamet Impresses With New Type Of Antifungal
JOHN DAVIS john.davis@informa.com

Viamet Pharmaceuticals Holdings 
LLC.’s lead metalloenzyme inhibi-
tor, VT-1161, has been shown to be 

effective and well tolerated in the Phase 
IIb REVIVE study in patients with recurrent 
vulvovaginal candidiasis (RVVC), a condi-
tion for which there’s no approved ther-
apy, and is the cause of discomfort and 
misery for many women.

It’s the second fungal condition in which 
VT-1161 has shown promising Phase IIb re-
sults, the first being nail infections, and may 
spur interest from potential collaborators on 
the development of what could be a first-
in-class agent. VT-1161 binds to an active 
site in the iron-containing enzyme CYP51, 
thereby preventing the synthesis of ergos-
terol, a component of fungal cell walls.

Around 10% of all marketed drugs act 
by inhibiting metalloenzymes, and venture 
capital-backed Viamet says its propriety 
technology platform, MIDAS, is able to de-
sign inhibitors that are highly selective for 
such enzyme targets. That’s important be-
cause Viamet hopes that, given the preclini-
cal and clinical profile of VT-1161, it might 
avoid side effects that currently limit use of 
some oral antifungals, such as liver toxicity 
and drug-drug interactions.

Viamet CEO Robert Schotzinger said in 

June 2017 it was evaluating whether to seek 
a partner for the Phase III development of 
VT-1161, or whether to keep one indication 
to develop itself. The privately held com-
pany counts two corporate VCs, Astellas 
Pharma Inc. and Eli Lilly & Co.’s Lilly Ven-
tures, among its investors.

There are only three currently marketed 
classes of antifungal agents, and there is an 
increasing threat from treatment-resistant 
fungal pathogens that has not attracted the 
same sort of attention as the threat from 
treatment-resistant bacterial pathogens.

REVIVE RESULTS
The low re-infection rates seen in VT1161-
treated patients in the REVIVE study were 
“very impressive” compared with other ther-
apies previously studied in RVVC, said lead 
investigator Jack Sobel of Wayne State Uni-
versity School of Medicine, who presented 
the REVIVE results on Aug. 10 at the annual 
meeting of the US Infectious Diseases Soci-
ety for Obstetrics and Gynecology (IDSOG), 
held in Park City, Utah.

In REVIVE, patients were treated with ei-
ther 150 mg or 300 mg of VT-1161 admin-
istered orally once weekly for either 11 or 
23 weeks, following a one-week daily load-
ing dose period, or placebo. The primary 

efficacy endpoint was the proportion of 
subjects with one or more culture-verified 
vulvovaginal candidiasis episodes through 
48 weeks.

In the intent-to-treat population in the 
study, 0-7% of patients in the VT-1161 
arms had one or more vulvovaginal can-
didiasis infections over 48 weeks of the 
study, compared with 52% of patients 
treated with placebo.

In a per-protocol analysis, 66% of patients 
in the placebo arm had recurrent infections 
over 48 weeks, compared with 0-11% of pa-
tients in the VT-1161 arms (p < 0.0001 for all 
active arms compared with placebo).

VT-116 was well tolerated and there was 
a lower incidence of reported side effects 
in all VT-1161 arms compared with place-
bo. There were no effects on laboratory pa-
rameters, which has been an issue of other 
oral therapies of RVVC.

RVVC are believed to affect 5% to 8% of 
women, and is usually treated with an an-
tifungal for the acute infection, and then 
long-term oral suppressive therapy with 
generic fluconazole, that has a limited an-
tifungal spectrum and is associated with 
side effects, Viamet commented.  

Published online 14 August 2017

Shire plc’s chief financial officer (CFO), 
Jeff Poulton, will be leaving the company 
at the end of the year to serve as CFO at 
Indigo Ag, Inc., a start-up company based 
in Boston that uses the plant microbiome 
to improve the productivity and sustain-
ability of agriculture. Poulton will continue 
to serve in his current role while the board 
begins a formal search for a successor. He 
will also will remain on Shire’s executive 
committee and board during the transi-
tion. Shire also announced that Joanne 
Cordeiro has been appointed chief hu-
man resources officer and a member of 
the executive committee, effective imme-
diately, taking over from Ginger Gregory. 
Cordeiro joined Shire in March 2011 and 
has been serving as interim head of human 
resources since March 2017. 

Akari Therapeutics, a biopharmaceuti-
cal company developing drugs for orphan 
autoimmune and inflammatory diseases, 
has appointed David Horn Solomon as 
its new chief executive officer, effective 
August 28. Solomon has over 20 years of 
leadership experience in the biotechnol-
ogy industry and was the CEO of Zealand 
Pharma from 2008 to 2015. Solomon was 
also the CEO of Bionor Pharma ASA and 
until his appointment at Akari was the 
managing partner of Sund Capital, a Nordic 
healthcare investment fund. 

The independent consulting group NDA 
has appointed Werner Van den Eynde, 
a specialist physician in pharmaceutical 
medicine, to head-up the NDA Advisory 
Board. Van den Eynde has extensive inter-

national pharmaceutical experience, hold-
ing senior positions within Chemo – Exeltis, 
GE Healthcare, Abbott and Solvay Pharma-
ceuticals. As vice president of NDA Adviso-
ry Services Ltd, Van den Eynde will manage 
the operations, strategy and development 
of the NDA Advisory Board, including busi-
ness development, sales, marketing and 
service development.

ProTA has named Mesoblast Ltd.’s former 
vice president operations, Suzanne Lipe, 
CEO. Lipe has previous experience in exec-
utive management positions for drug de-
velopment and commercial programs. She 
joined Mesoblast in 2008 as vice president 
of operations and later held various other 
key positions.

A P P O I N T M E N T S
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