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lhenderson@mmhgroup.com
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 @trialsonline

The Pace of Massive Innovation
I’VE TOUCHED ON THIS POINT A FEW TIMES OVER THE YEARS, there is no such thing as 
an overnight success. What looks like an overnight success is really a good chunk of years of 
someone’s life, laboring at a point of science—in this world of therapy development—of which 
they couldn’t let go. And many of these innovations, while they have a few successes, CAR-T, 
gene therapy, immunotherapy, are still in their infancy. Scientists may have been laboring at their 
research for 20, 25, 30 years, but the current magnitude of innovation is staggering, and, at times, 
overwhelming.  

S alim Syed, head of biotechnology 
research, senior biotechnology analyst 
and managing director at Mizuho, says, 
“There is so much innovation going on. 

Biotech is going faster and faster and no longer 
can any one person know everything about all 
that is out there.” And it is clear that this inno-
vation invasion is not lost on pharma executives 
themselves. Here’s a sampling of what some 
recent executives have said about innovation and 
partnering with biotech.

n Joe Jiminez, former CEO of Novartis at the 
Veeva Systems R&D Summit: “I think what’s 
happening is big pharma is recognizing that they 
have to look beyond the four walls of their com-
panies for innovation. Even the ones that tradi-
tionally were only focused on internal develop-
ment. So you’re starting to see some of the big 
companies say, ‘Wait a second, we’ve got to seed 
innovation outside and we’ve got to swoop up 
some of the technologies even before they’re in 
the clinical stage.’”

n Bernhardt Zeiher, MD, FCCP, FACP, chief 
medical officer of Astellas, in a recent Pharm 
Exec interview (https://bit.ly/321K6tH): “Bio-
techs are increasingly able to take these new 
molecular entities (NMEs) all the way to 
approval themselves, which has put pressure on 
pharma to think about how to bring innovation 
in—if the biotechs aren’t seeking us as partners 
earlier in the development of products. There 
are still opportunities to partner with biotech, 
but now it’s more of a question of how to struc-
ture it in a way that is complementary and 
attractive to both sides.”

n Sebastian Guth, president of pharmaceuti-
cals, Americas region, Bayer, in an interview to 
appear on pharmexec.com in December: “[Bayer] 
had to make a clear choice between pushing the 
boundaries of science, investing in the big bets 
in science or staying in the here and now. And 
we’ve made our choice and are convinced that 
science and innovation are the way to go. In 
many ways, the decisions that we have made are 
already being reflected in our portfolio and pipe-
line today.”

All of these points are not lost on Syed, who 
in his various roles at Mizuho, deals with the 
financial questions of biotech every day. To Jimi-
nez’s point, pharma is now looking to get into 
technologies very early, before they are in clin-
ical stage. 

“Five years ago, you would never look at 
companies that were pre-Phase II; if they wanted 
to go public, they needed data. Now, they have 
no data, or are preclinical, or have very small 
and early 10-20 patient trials,” says Syed. 

“Will that reverse trend in 2020?” he posed. 
As with most industries, a watchful eye is on 
the 2020 election year—and where these bio-
techs want to be is now a concerning business 
question.

There are certain things that can stall the 
pace of innovation. Past examples include an 
early death in gene therapy that set a chilling 
effect on that area in the late 1990s; transplan-
tation advances that were shut down during the 
AIDS crisis; and Vioxx taken off the market in 
the early 2000s for CV events. Each one of these 
areas are now new and vital parts of therapeutic 
innovation, but they had to weather a storm, 
and in the end, the science grew stronger. 

Financial pressures from uncertain market 
dynamics, including elections and overall drug 
pricing and reimbursement concerns, all have 
effects. But how chilling will they be? With the 
pace of massive innovation, it seems nothing can 
stem the tide. 

“Five years ago, you would 
never look at companies 
that were pre-Phase II; if 
they wanted to go public, 
they needed data.”
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NORM PHILLIPS    
Brand Insights 
Contributor,
EVP and Chief Marketing 
Officer, BioPharm 
Communications

Integration of First- and 
Third-party HCP PromotionP harma and biotech mar-

keters are facing more 
challenges than ever in 
communicating brand 

messages to target healthcare pro-
fessionals (HCPs). Promotional 
tactics that have been very effec-
tive historically, such as personal 
selling and speaker events, have 
seen reduced effectiveness due to 
decreased access in HCP offices 
and regulatory issues affecting 
speaker programs. As a result, 
marketers have significantly 
increased their use of non-per-
sonal promotion, especially digi-
tal channels, to communicate key 
brand messages to HCPs. Conse-
quently, pharma companies are 
increasing the number of digital 
promotions to HCPs, and they are 
starting to push back. 

At the same time, a new set of 
challenges for pharma marketers 
is emerging, as their HCP custom-
ers are working longer hours, feel-
ing overextended, and are burned 
out. Decision Resources Group 
“Taking the Pulse” surveys con-
ducted over the past couple years 
indicate that nearly half of US-
based HCPs have opted out of a 
professional email during the past 
six months, nine of 10 HCPs are 
either interested in using the ad-
blocking feature on their smart-
phone or have already done so, 
and half of HCPs feel that pharma 
websites are overly promotional. 

Most pharma brands use sev-
eral different first-party promo-
tional vehicles to deliver brand 
messages to target HCPs. This 
includes personal selling and non-
personal promotional tools such 
as branded emails, branded dis-
play ads, brand.com websites, 
SEO/SEM, and organic/paid 
social. While all these channels 
have promotional impact, the sur-
vey indicates that two thirds of 
HCPs don’t care whether they use 

a pharma website, only that they 
get the information they need.

Third-party promotion comes 
from partners that often have high 
levels of awareness and credibility 
with HCPs. Examples of these  
include Medscape, Epocrates, 
Doximity, and BioPharm Com-
munications. Most marketers 
believe that the optimal strategy 
leverages both first- and third-
party tools, including email, 
direct mail, journal advertising, 
banners, microsites, and videos. 
Effective integration of first- and 
third-party communications 
requires careful coordination, 
using marketing automation tech-
nology in developing omnichan-
nel rather than multichannel cam-
paigns. With the latter, channels 
are not integrated and operate 
individually in silos, resulting in 
poor user experience. By contrast, 
omnichannel campaigns integrate 
promotional tools across all chan-
nels and partners and achieve 
greater promotional success.

At BioPharm Communica-
tions, through the successful 
implementation of over 1,500 
HCP campaigns, we have found 
that there are six important keys 
to effective integration of first- 
and third-party promotion. The 
first is the use of robust data suc-
cessfully shared and integrated 
between first- and third-party pro-
viders. Second, it is important to 
include all members of the first- 
and third-party groups in this pro-
cess early in the planning cycle. 
Another key factor is the develop-
ment of modular content. In 
today’s medical, legal, and regula-
tory environment, there are often 

significant challenges in approval 
of promotional content. Conse-
quently, there is a huge advantage 
in creating modular content that 
can be used across multiple chan-
nels within these integrated cam-
paigns. Marketing automation is 
also critical to implementing these 
campaigns effectively at scale, and 
this requires connected partners. 

Another factor of paramount 
importance is to ensure that cam-
paign reporting be completely 
integrated. This allows us to get 
a clear picture of which cam-
paign elements are overperform-
ing or underperforming. We can 
then make in-campaign adjust-
ments accordingly to improve 
performance.

Unquestionably, there is an 
increased level of complexity in 
delivering effectively integrated 
first- and third-party omnichannel 
campaigns, but there are also sig-
nificant benefits to be achieved. 
Reach of targets is extended by 
accessing HCPs who may be resis-
tant to pharma websites or other 
types of pharma promotion. Sec-
ond, an important study from the 
Journal of Advertising indicated 
that at least 10 exposures to a pro-
motional message are required to 
achieve maximum recall and pos-
itive impact on brand attitude—
showing the value of repetition. In 
addition, the credibility of trusted 
third-party content results in 
higher impact for brand messages. 
Finally, many third-party partners 
have important additional HCP 
data regarding channel preference, 
message preference, and other key 
factors that can be added to exist-
ing pharma data. 

Brand Insights - Thought 
Leadership from 
Marketers I Paid Program

www.pharmexec.com
https://www.biopharmcommunications.com
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T he debate over drug pricing 
legislation accelerated last 
month as federal budget 
analysts calculated huge 

savings for consumers and the 
nation’s healthcare system from 
a lead Democratic proposal. 
The measure would authorize 
the government to negotiate 
prices paid by Medicare on 
up to 250 high-cost medicines 
and insulin with the aim of 
lowering US rates to prices in six 
leading industrial nations. The 
analysts acknowledged that this 
requirement would greatly reduce 
revenue for pharma companies, 
a development that industry 
warned would “blow up” the 
current system. Progressive 
Democrats, however, complained 
that the plan was insufficient 
and called for even broader price 
negotiations. The long-term 
impact of the reference pricing 
plan is unclear, as patients could 
benefit from increased access to 
medicines, but society might be 
harmed by R&D reductions.

The debate focuses on a key 
provision in legislation (H.R.3) 
proposed by House speaker 
Nancy Pelosi (D-CA) that would 
require manufacturers to negoti-
ate prices on 25 to 35 medicines 
a year, eliminating the long-es-
tabl ished “noninter ference 
clause” governing Medicare Part 
D drug plans. The aim is to 
ensure that US rates are less than 
120% of the average interna-
tional market price (AIM) based 
on drug costs in Australia, Can-
ada, France, Germany, Japan, 
and the UK. According to analy-

sis by the non-partisan Congres-
sional Budget Office (CBO), this 
reference pricing strategy would 
reduce Medicare spending by 
$345 billion from 2023 to 2029 
and also affect prices in the com-
mercial market.

On the plus side, lower drug 
prices would improve the health 
of Americans by boosting drug 
u t i l i z a t ion  a nd  ac c e s s  to 
medicines. Added savings would 
come from reduced out-of-pocket 
spending for drugs and lower 
health insurance premiums.

However, CBO acknowledges 
that the program would cut 
industry revenues by $500 
billion to $1 trillion over the 
same per iod , prec ipitat ing 
significant changes in the drug 
market. Companies would lower 
spending for R&D, which CBO 
calculates would lead to eight to 
15 fewer new therapies coming 
to market over the next 10 years. 
And some analysts predict that 
the R&D decline would be even 
more noticeable in the future as 
pharma companies cancel high-
risk research efforts.

At the same time, the ana-
lysts anticipate that pharma 
marketers will adjust with new 
pricing and sales strategies. 
While CBO expects few compa-
nies would pull drugs off the US 
market entirely, firms might 
boost launch prices in the US 
and in the reference countries to 
maintain revenues. Manufactur-
ers also could offset higher 
prices overseas, CBO explains, 
by providing “other forms of 
compensation that effectively 

reduce the net price of drugs in 
other countries.”

Pharma companies that fail 
to negotiate lower prices or meet 
other requirements would be 
subject to a steep excise tax of 
up to 95% of sales. But the 
experts don’t expect to collect 
m u c h  r e v e n u e  f r o m  t h i s 
provision, anticipating that most 
firms would comply through a 
range of pricing strategies. At 
the same time, the tax provision 
is considered impor tant in 
driving industry to meet the 
price reduction provisions, and 
was key to CBO’s high scoring 
of potential savings.

Most Republicans agree with 
industry that federal price nego-
tiations threaten the develop-
ment of needed cures. Stephen 
Ubl, president of the Pharmaceu-
tical Research and Manufactur-
ers of America (PhRMA), set the 
tone, charging that this radical 
plan would give the federal gov-
ernment “unprecedented, sweep-
ing authority to set medicine 
prices” and upend the successful 
Medicare Part D program.

A more moderate legislative 
proposal from the Senate Finance 
Committee, which gained some 
GOP support, offers modest 
savings by limiting Medicare 
drug price increases to the rate of 
inflation. Bipartisan support is 
stronger for measures to cap out-
of-pocket spending on drugs for 
Medicare beneficiaries, revise the 
Part D “donut hole,” and block 
anticompetitive practices that 
delay the development of generics 
and biosimilars.

An important unknown is 
whether the predicted decline in 
new drug development takes a 
toll on new life-saving break-
th roughs or merely de ters 
updated versions of existing med-
icines. Consumer savings on 

Debate Heats Up Over 
Reference Pricing Plan
Measure would cut drug costs, slash revenues, curb R&D
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drugs and health insurance could 
shift spending to other areas that 
benef it  the economy. CBO 
emphasizes that its analysis is pre-
liminary and doesn’t cover other 
aspects of the House proposal, 
but its report clearly reshaped the 
debate. Despite enthusiasm for 
the legislation in the Democrat-
ic-controlled House, it’s slated to 
stall in the Senate where a more 
modest compromise drug pricing 
measure may move forward by 
year-end.

Tweaking Medicaid best price
Meanwh i le ,  Cong re s s  d id 
approve a small drug pricing 
provision in legislation approved 
in September to continue fund-
ing the federal government 
through Nov. 21. The bill passed 
quickly to avoid a government 
shutdown when Congress failed 
to enact necessary spending 
measures for fiscal year 2020 by 
Oct. 1. The largely unnoticed 
drug provision would save the 

government about $3 billion by 
closing a loophole that allowed 
authorized generic drug prices 
to be used when calculating a 
brand’s Medicaid rebates, a pro-
cess that reduces Medicaid 
rebates for the product.

Analysts who want to link 
drug prices more to value have 
been pressing for more complex 
and significant changes to the 
Medicaid best price rule, which 
requires manufacturers to pay 
rebates of 23% to Medicaid plans 
and even more to meet any lower 
price offered to another payer. 
The policy thus discourages 
value-based pricing arrangements 

that reduce the payer’s costs if a 
drug fails to deliver expected 
benefits for any patient. Under a 
recent proposal from the Duke-
Margolis Center for Health 
Policy, such value-based pricing 
arrangements could be bundled 
with other drug rates to reduce 
the impact of lower prices on 
total reimbursement. Although 
this and other strategies to 
update Medicaid best price policy 
appear reasonable and beneficial 
t o  a n a l y s t s ,  a n d  m ay  b e 
implemented administratively, 
such technical changes have 
failed to gain traction among 
policymakers. 

An important unknown is whether  
the predicted decline in new drug 
development takes a toll on new life-
saving breakthroughs or merely deters 
updated versions of existing medicines 

FDA to revamp new drug review operations
After months of planning and explaining, Janet Woodcock, 
director of the Center for Drug Evaluation and Research 
(CDER), finally gained approval in late September for 
broad changes in its process and procedures for evalu-
ating and approving new drugs. In the works for nearly 
two years, this effort to modernize and reorganize CDER’s 
Office of New Drugs (OND) establishes additional new 
drug review offices and divisions more aligned to assess 
therapies for interrelated diseases and conditions. In ad-
dition, new administrative offices aim to better manage 
policy development and program management. The new 
structure “will strengthen operations in a number of CDER 
offices,” said Woodcock, and “promote a more efficient 
review process,” with “stronger alignment of administra-
tive, regulatory project management, program operations, 
policy, and drug development tool services.”

Under the new structure, an OND deputy director for 
clinical operations will oversee eight (up from six) offices 
with 27 review divisions (vs. 19 divisions now). The aim is 
to better align staff expertise with more defined therapeu-
tic areas, while also reducing workloads so that scientists 
and physicians can better respond to changes in biomedi-

cal science. The new Office of Oncologic Diseases expands 
to five review divisions, while neuroscience is separate 
from cardiology. There’s a new division for rare diseases 
and medical genetics, and a new Office of Nonprescription 
Drugs, but with limited staff pending Congressional ap-
proval of a new user fee program in this area. The clinical 
review offices will work more closely with relevant divi-
sions of clinical pharmacology/toxicology from CDER’s Of-
fice of Translational Sciences (OTS). And all these groups 
will be linked to a new Office of Drug Evaluation Sciences 
with divisions for clinical outcomes assessments and bio-
marker qualification and biomedical informatics.

To further reduce the need for medical reviewers to 
spend time dealing with administrative tasks, new OND 
cross-functional support offices for regulatory operations, 
program operations, and administrative operations will 
manage business functions, financial accounts, and reg-
ulatory developments. The Office of New Drug Policy will 
lead the development and publication of new guidance 
documents and regulations. And an Office of Therapeutic 
Biologics and Biosimilars will oversee policy and product 
development in this high-profile field. 

www.pharmexec.com
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T he agencies that decide how 
much to pay for a medicine 
are being twisted every day 
into new contortions by 

the challenges of measuring drug 
benefit. Highly innovative tech-
nologies are offering the prospect 
of dramatically transformative 
treatment—but they are often 
expensive, and their offer, in 
many cases, is  based on slender 
evidence. Direct-acting antiviral 
therapies for hepatitis C, for 
example, or the cell and gene 
therapies emerging in areas of 
high unmet need are increasingly 
reaching the market through 
accelerated pathways of develop-
ment and regulatory review, 
obliging payers to work out new 
approaches to weighing the full 
benefit-cost ratio. 

They can find themselves in 
the same situation as gullible 
customers at medieval markets, 
tempted to purchase a promis-
ingly energetic “pig” offered for 
sale at an attractive price but 
inside an opaque and sealed bag 
(a “poke,” or pocket). Only after 
the transaction is completed can 
the bag be opened—and the 
unwary customer may then find 
they have overpaid for some 
utterly inedible contents (giving 
rise to the companion metaphor 
of “letting the cat out of the 
bag”). 

Search for meaning
Distinguishing a valuable pig 
from a worthless cat is the chal-
lenge every reimbursement 

authority increasingly faces from 
accelerating innovation in thera-
pies—giving rise to demands for 
better demonstrations of poten-
tial value even when classic clin-
ical trial data cannot be sup-
plied. In response to the lack of 
clinical trial data, the fashion-
able approach is to talk of the 
potential of real-world evidence 
(RWE)—but the meaning and 
significance of the term varies so 
widely from person to person 
and country to country that any 
consistent real-world use seems 
to be perpetually just over the 
horizon.

The Belg ian healthcare 
payer INAMI/RIZIV is putting 
some energy and effort into 
clarifying the situation. It has 
commissioned an exploration 
of how RWE could help health 
technology assessment (HTA) 
agencies and reimbursement 
authorities make more effective 
use of it in their decisions. And 
the list of contributors that Bel-
gium has recruited reads like a 
“who’s who” of European 
pharmaceutical strategists—
which gives some resonance to 
the work. 

The discussions embraced 
HTA bodies, payers, academia, 
patient groups, healthcare pro-
fessional organizations, govern-
ment bodies, and industry. The 
group has just completed an ini-
tial plan, which it is putting out 
for wide consultation until the 
end of the year (https://bit.
ly/31xV8WE). The group’s first 

observation is that despite the 
wealth of attempts so far to 
bring definition to the concept of 
RWE, “past initiatives remain 
fragmented and lack clarity 
about mechanisms for imple-
mentation.” 

Regulators have done better 
in agreeing on approach, but 
“now HTA/payers need to 
develop their own approaches.”

The ambitious aim is to pro-
vide “practical actions for imple-
mentation by each stakeholder,” 
so that “concrete issues” can be 
discussed “and clear actions 
agreed,” resulting in “better tai-
lor-made decisions on reim-
bursement.” 

The document reflects on 
how much valuable RWE can be 
obtained from real-world data 
(RWD), and which HTA ques-
tions can be answered accord-
ingly, and under which condi-
tions. And it sets out in some 
detail what each of the stake-
holders should be doing.

The main conclusion is that  
collaboration across stakehold-
ers and across geographies is 
needed to develop the use of 
RWE and resolve some of the 
uncertainties that exist in HTA/
payer decisions about highly 
innovative technologies. 

Collaborative strategies are 
needed to ensure RWD/RWE 
requirements are aligned, it says. 
Transparency is also given high 
priority—including via a pro-
posal for a public portal that 
summarizes the design and 
results of major RWE studies, on 
the model of existing clinical 
trial registries.

Shared learnings
The specific recommendations—
on which views are now being 
sought by all interested parties—
are geared toward creating “a 

The Quest to Measure 
Drug Effectiveness
A formal effort is underway in europe to gather concrete clues 
on the value of real-world evidence in payer decision-making

https://bit.ly/31xV8WE
https://bit.ly/31xV8WE
www.pharmexec.com
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multi-stakeholder collaborative 
learning network” with wide 
membership, the group says. 

According to the commis-
sion, policymakers and national 
and European author it ies 
should legislate to ensure a 
robust governance framework 
and to enable effective cross-
country collaboration for using 
RWD; the HTA bodies/payers 
should be identifying the ques-
tions that could be answered 
with RWD/RWE, providing 
guidance on critical assessment 
of RWE, and implementing con-
ditional payment models such 
as outcomes-based agreements 
using RWD. 

Regulators, at the European 
and national level, should 
ensure that RWD collection 
strategies (such as registries) are 
multi-stakeholder and fit for 
regulatory purposes , and, 
where possible, take account of 
the needs of HTA and payers. 
They should also promote use 
of scientific advice/early dia-
logue processes with all relevant 
stakeholders during the devel-
opment of a highly innovative 
technology, and support discus-
sions with industry about non-
randomized-controlled trial 
(RCT) methodologies.

Collaboration with HTA 
bodies should also seek com-
mon ground on registry quali-
fication, post-authorization 
safety studies, and post-autho-
rization efficacy studies.

The pharmaceutical industry 
should engage with other stake-
holders on RWD collection, 
analysis, and reporting over the 
lifecycle of a highly innovative 
technology to generate robust 
RWE that helps resolve HTA/
payer decision uncertainties. 

Registry holders should 
involve all stakeholders in 

establishing registries and 
ensuring good governance that 
addresses data quality, accessi-
bility, and sustainability. They 
should be prepared to collabo-
rate with regulatory authorities 
at national and European levels 
and with  HTA bodies and 
industry, to identify whether 
existing registries could be used 
to resolve uncertainties during 
the development phase or for 
post-launch data collection, and 
to discuss the potential for new 

registries. Along with industry, 
they should also be aiming to 
develop disease-based, rather 
than product-specific, regis-
tries.

Patient input
Clinicians and patients should 
contribute their real-world 
experience to support collection 
of RWD that is useful and 
informs treatment decisions, at 
the individual and population-
level. Healthcare professionals 
should gain a clearer under-
standing of the role of RWD in 
outcomes-based managed-entry 
agreements so as to ensure both 
correct usage and adherence, 
and to collect the data needed. 

Patient groups should engage 
in co-creation of RWE, commu-
nicating the possible uses of 
RWD and good governance 
processes to encourage patient 
involvement. They should also 
develop EU or international 

patient group collaborations to 
engage in RWD initiatives and 
ensure that outcomes that mat-
ter to patients are collected.

In addition, patient groups, 
the document says, should pro-
vide recommendations on novel 
and efficient collection methods 
for RWD (e.g., devices, wear-
ables, mHealth) and help pro-
mote the scientific and policy 
value of data collection and pro-
vide access within strict gover-
nance frameworks. 

‘Real’ action
The collaborative platform 
envisioned would encourage 
implementation of these recom-
mendations by each stakeholder 
group, and would check on 
progress. Where emerging 
issues require , d iscussion 
among all stakeholders should 
take place. And a body of case 
studies of challenges should be 
built up about the use of RWE 
in HTA/payer decisions, so as 
to  deve lop and i mprove 
approaches. 

Ultimately, what the group 
proposes is the development of 
widely-agreed guidance on use 
of RWE to promote access to 
highly innovative technologies.  
But of course, as the document 
acknowledges, “this requires 
appropriate resourcing, knowl-
edge sharing, and governance.” 

There is always a cost to 
identify just what sort of pig is 
in the poke. 

Collaboration across stakeholders and across 
geographies is needed to develop the use of rWe 
and resolve some of the uncertainties that exist in 
HTA/payer decisions about highly innovative 
technologies

www.pharmexec.com
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From Promise  
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Opioid Alternatives .................................................................... 25 
Amid the ravages of the ongoing opioid abuse crisis, companies are stepping up 
efforts in the clinic to develop effective non-opioid options for nociceptive pain. 
The road to approval, however, won’t be easy. 

Alzheimer’s Attack .................................................................... 26 
The pursuit of disease-modifying treatments for Alzheimer’s disease continues 
to encounter setbacks and frustration, while industry and academia remain 
busy trying to uncover new scientific clues in AD pathology and progression.

CAR-T Evolution ......................................................................... 22 
Though access and affordability concerns remain, the CAR-T and adoptive cell 
therapy space is showing signs of maturing, with research activity now focused 
on new strategies to harness potency and lessen toxicity across a wider range of 
cancers—and beyond just oncology. 

Cardiovascular Disease .............................................................. 18 
While treatments for cardiovascular-related conditions is one of the most 
established therapeutic markets, there is no shortage of pipeline innovation 
and industry collaboration targeting new fronts and critical delivery advances in 
fighting heart disease.

CRISPR ...................................................................................... 17 
New discoveries through CRISPR—as a robust genome editing tool—are 
beginning to gain traction in the early stages of clinical research, sparking 
increased funding and growing interest from big pharma in CRISPR-enhanced 
medicines.

Cell and Gene Therapy ................................................................ 14 
The emergence of curative-type therapies in the commercial setting has helped 
spotlight growing research efforts in regenerative medicine, including work with 
pluripotent stem cells, adeno-associated virus gene therapies, and immune 
tolerance technology.
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Next-generational cell and gene therapy
MORE THAN 3,300 Phase II through IV CGT trials are 
underway, according to data provided by Signals Analyt-
ics, indicating how active R&D efforts are on this front. 
Oncology, hemophilia, Huntington’s disease, and sickle cell 
disease, as well as amyotrophic lateral sclerosis (ALS) are 
among those conditions targeted in clinical trials. 

Research efforts include work with pluripotent stem 
cells (iPS), adeno-associated virus (AAV) gene therapies, 
and immune tolerance technology, among others. Novar-
tis, Bayer, the National Institutes of Health, and several 
universities, among other entities, are involved. (Note that 
CRISPR technology and CAR-T therapies are the focus of 
their own sections later in this report.)

In early September, the UK’s National Institute for 
Health and Care Excellence (NICE) recommended a new 
gene therapy-based treatment for rare inherited eye dis-
order for use by the National Health Service. Luxturna 
(voretigene neparvovec), marketed by Novartis in Europe, 
is targeted to those who have lost their vision from inher-
ited retinal dystrophy from confirmed RPE65 gene muta-
tions and who have enough viable retinal cells. The RPE65 
gene provides instructions for making a protein essential 
for normal vision. Current treatment involves only sup-
portive care, such as the use of low-vision aids. Clinical 
trials showed that, in the short term, Luxturna, which is 
injected directly into the retina, improves vision and pre-
vents worsening of inherited retinal dystrophy. 

On another front, Athersys is applying its patented Mul-
tiStem stem cell therapy for treating neurological, inflam-
matory, immune, and cardiovascular diseases, among 

By Joseph Constance

D espite entering—or even strengthening already 
established footing—in today’s “new era of 
biopharmaceutical innovation,” developing 
novel drugs that will bring value and benefit to 

patients continues to be a difficult challenge. The 
common and very real prospect of failure will never go 
away. But, as Pharm Exec’s 16th Annual Pipeline Report 
illustrates, the arduous research efforts by life sciences 
companies are paying dividends, and leading to trans-
formative and, in some cases, curative therapies.

For instance, cell and gene therapy (CGT), including 
CAR-T and the work with RNA interference (RNAi), is 
beginning to make an impact. The thousands of 
research papers and patents in areas ranging from CGT, 
to CRISPR technology, to CAR-T drugs for cancer are a 
testament that science will continue to breed new 
successes in product development, and will generate 
better outcomes for patients and value for the healthcare 
ecosystem as a whole.

* All figures and tables in this report are provided by Signals 
Analytics (signals-analytics.com)

While there are a number of promising 
opportunities, more work is needed to 

establish therapeutic potential and move 
into later stage clinical trials. 

CGT Development Activity

FIGURE 1. Early stage clinical trials continue to dominate research 
efforts for cell and gene therapies.

CGT Target Molecules

FIGURE 2. The proteins most actively targeted by gene and cell therapy 
candidates.

https://www.novartis.com/our-science/novartis-global-pipeline
https://www.athersys.com/clinical-trials/clinical-pipeline/default.aspx
http://pharma.bayer.com/en/innovation-partnering/development-pipeline/#&gid=1&pid=1
https://www.novartis.com/our-science/novartis-global-pipeline
https://www.novartis.com/our-science/novartis-global-pipeline
https://signals-analytics.com
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other indications. For ischemic stroke, the company 
launched its Masters-2 Phase III pivotal study under special 
protocol assessment by FDA, and in partnership with 
Healios, a Phase II/III clinical trial recently commenced 
in Japan under a new accelerated regulatory framework. 
MultiStem has priority review designation from Japan’s 
Pharmaceuticals and Medical Devices Agency. For graft-
versus-host disease and hematopoietic stem cell transplan-
tation, a Phase III pivotal study under special protocol 
assessment has been approved by FDA. The program was 
awarded orphan-drug status by FDA and the European 
Medicines Agency (EMA), and is being fast-tracked by FDA. 
(For more, see and listen to this Pharm Exec interview and 
podcast with Athersys CEO Gil Van Bokkelen: https://bit.
ly/2oh3cgP, https://bit.ly/2Pl3rTa). 

In August, Arrowhead Pharmaceuticals and Janssen 
Pharmaceuticals began dosing in a Phase IIb study of dif-
ferent combination regimens, including JNJ-3989 (for-
merly ARO-HBV), or JNJ-6379, and a nucleos(t)ide analog 
for treating chronic hepatitis B virus infection. 

JNJ-3989 is a liver-targeted investigational antiviral 
therapeutic for subcutaneous injection designed to treat 
chronic HBV infection by RNAi. JNJ-6379 is an orally 
administered capsid assembly modulator of the class that 
forms normal capsid structures.

There also is interest in using cell and gene therapies 
to treat cystic fibrosis (CF) patients who experience per-
sistent lung infections. There may be curative therapies 
found in using gene editing or therapy tools in stem cells. 
If a stem cell receives one of these therapies, every cell that 
is produced by the stem cell would also have the correct 
gene. For example, if an airway stem cell had a correct copy 

of the CF transmembrane conductance regulator (CFTR) 
gene, the new lung cells produced by that stem cell would 
also have a correct copy of the CFTR gene.

Scientists have shown that it is possible to make iPS 
cells using cells from people with CF, apply gene editing 
to correct CFTR mutations in those cells, and reimplant 
the correct cells into the lungs of CF patients.

Selecta Biosciences wants to combine its immune tol-
erance technology (ImmTOR) platform with several bio-
logic therapies for rare and serious diseases that require 
new treatment options due to high immunogenicity. SEL-
212, its lead product candidate, is being developed to treat 
chronic refractory gout patients and resolve their debili-
tating symptoms, including flares and gouty arthritis.

CGT Modalities

FIGURE 3.

Disease Focus

TABLE 1. The number of current CGT clinical trials ranked by medical 
condition.

https://bit.ly/2oh3cgP
https://bit.ly/2Pl3rTa
https://bit.ly/2oh3cgP
https://www.athersys.com/clinical-trials/clinical-pipeline/default.aspx
https://www.healios.co.jp/en/pipeline/
https://arrowheadpharma.com/pipeline/
http://www.investor.jnj.com/_document/jnj-pipeline-2q-2019?id=0000016b-fa6f-d5ea-abef-ff6f76240000
http://www.investor.jnj.com/_document/jnj-pipeline-2q-2019?id=0000016b-fa6f-d5ea-abef-ff6f76240000
https://selectabio.com
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Abeona Therapeutics’ clinical programs include 
EB-101, an autologous, gene-corrected cell therapy for 
recessive dystrophic epidermolysis bullosa, as well as 
ABO-102 and ABO-101, novel AAV9-based gene therapies 
for Sanfilippo syndrome types A and B (MPS IIIA and MPS 
IIIB), respectively.

In August, Orchard Therapeutics announced it will bal-
ance its existing contract manufacturing organization 
(CMO) network with an internal facility to create the infra-
structure needed to commercialize its gene therapies.

Orchard’s pipeline of ex vivo autologous gene therapies 
include five clinical stage programs and the former Glaxo- 
SmithKline hematopoietic stem cell (HSC) gene therapy 
Strimvelis, which was approved by the EMA in 2016 for 
treating adenosine deaminase deficiency, an autosomal 
recessive metabolic disorder that causes immunodefi-
ciency. It is still awaiting FDA approval. 

Alnylam is involved in the translation of RNAi into a 
new class of medicines. The company’s givosiran is an 
experimental RNAi therapeutic being developed to treat 
acute hepatic porphyria. In June, Alnylam completed the 
rolling submission of its new drug application (NDA) for 
givosiran, and in August, FDA accepted the NDA and 
granted priority review. The agency has set an action date 
of Feb. 4, 2020, for givosiran, which is also under regula-
tory review in Europe.

Lumasiran is Alnylam’s investigational RNAi drug for 
treating primary hyperoxaluria type I (PH 1). Enrollment 
continues in Illuminate-A, a global Phase III pivotal study 
of lumasiran in children and adult PH 1 patients with pre-
served renal function. Alnylam expects to report top-line 
results, and if positive, file for global regulatory approvals 
in early 2020. (See Alnylam’s pipeline snapshot in our 
online coverage, https://bit.ly/2Wricp4).

Acquisition activity 
In notable industry dealmaking centered in the CGT space, 
Bayer is acquiring BlueRock Therapeutics to build Bayer’s 
cell therapy pipeline. BlueRock develops cell therapies for 
neurology, cardiology, and immunology, using a propri-
etary induced pluripotent stem cell platform called 
Cell+Gene. A lead program for treating Parkinson’s disease 
is expected to enter clinical trials by the end of the year. 
BlueRock was established in a joint venture by Bayer and 
Versant Ventures in 2016.

Attention to cost 
Meanwhile, as an indication of the growing impact of CGT 
and concerns about its costs, health insurance giant Cigna 
is introducing a program intended to protect participating 
organizations from the high cost of regenerative medicine. 
It will start with Luxturna for a version of inherited retinal 
disease, and Novartis’ Zolgensma (onasemnogene abepar-
vovec-xioi) aimed at treating spinal muscular atrophy in 
children under two years old.

Cigna’s Embarc Benefit Protection program aims to 
remove out-of-pocket payments related to the cost of the 
therapies. Health plans that adopt Embarc will pay a per-
member, per-month fee to participate in a gene therapy 
network. Physicians will submit prior authorization for 
the drugs, but once approved, a patient will not be charged 
a copay.

CGT Patent Picture

FIGURE 4.

TABLE 2.

https://bit.ly/2Wricp4
https://www.novartis.com/our-science/novartis-global-pipeline
http://pharma.bayer.com/en/innovation-partnering/development-pipeline/#&gid=1&pid=1
http://pharma.bayer.com/en/innovation-partnering/development-pipeline/#&gid=1&pid=1
http://pharma.bayer.com/en/innovation-partnering/development-pipeline/#&gid=1&pid=1
https://www.abeonatherapeutics.com/science
https://www.orchard-tx.com/disease-areas-and-pipeline
https://www.orchard-tx.com/disease-areas-and-pipeline
https://www.gsk.com/en-gb/research-and-development/our-pipeline/
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CRISPR gaining early attention 
CRISPR (clustered regularly inter-
spaced short palindromic repeats) is 
evolving into a robust genome editing 
tool, making the process more effi-
cient and transforming genome edit-
ing studies. CRISPR represents DNA 
sequences in the genomes of bacteria 
and other organisms. Even though it 
is in its early stages, interest in CRISPR 
technology is growing strongly, as evi-
denced by the increasing number of 
patents filed and research under-
taken, according to Signals Analytics. 
CRISPR research has received almost 
$2 billion in funding .

Early this year, Locus Biosciences 
and Janssen inked an agreement that 
began moving CRISPR down a novel 
path. Locus is commercia lizing 
research developed by scientists at 
North Carolina State Universit y 
involving Cas3 proteins, which eat up 
DNA, instead of editing the material 
like the more well-known Cas9-based 
CRISPR technique. Cas3 removes DNA 
strains, acting like a shredder, unlike 
single sequence-targeting Cas9. The 
system is seen by some as potentially 
leading to a cure for viral diseases.

The Janssen-Locus agreement 
gives Janssen an exclusive license to 
develop, manufacture, and commer-
cialize CRISPR-Cas3-enhanced prod-
ucts, which attack bad bacteria, to 
treat respiratory and other organ 
infections. Locus’ lead program tar-
geting Escherichia coli is entering clin-
ical development, with a Phase Ib clin-

ical trial in patients colonized with E. 
coli in their urinary tracts. 

Meanwhile, CRISPR Therapeutics 
and Vertex Pharmaceuticals are devel-
oping CTX001, an investigational, 
autologous, CRISPR-Cas9 gene-edited 
hematopoietic stem cell therapy. It is 
under evaluation for patients suffer-
ing from severe hemoglobinopathies. 
The first patient has been treated with 

CTX001 in a Phase I/II clinical study 
of patients with transfusion-depen-
dent beta thalassemia. 

The partners also are investigating 
CTX001 for treating severe sickle cell 
disease. The first patient has been 
enrolled in a Phase I/II clinical study 
in the US and will be infused with 
CTX001. Vertex and CRISPR Thera-
peutics have also begun a trial to use 

The technology is 
attracting a lot of 

attention. But early stage 
efforts still must be 

validated in clinical trials.

CRISPR Funding Glance

CRISPR Grant Growth

TABLE 3. The amount of grant dollars allocated to research, ranked by modality; CRISPR received 
close to $2 billion in the past five years.

FIGURE 5. Grant amounts devoted to CRISPR research since 2014.
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A new emphasis on cardiovascular disease 
The statistics speak for themselves. 
More than 600,000 people die of heart 
disease in the US annually, according 
to the Centers for Disease Control and 
Prevention (CDC), and is the leading 
cause of death for men and women. 
High blood pressure, high cholesterol, 
and smoking are key risk factors, and 
almost half of Americans have at least 
one of those.

While there may be a variety of 
drugs already on the market for treat-
ing hypertension, high cholesterol lev-
els, and other contributors to heart dis-
ease, there is no shortage of research 
on new fronts in cardiovascular dis-
ease (CVD). Signals Analytics reports 
that hypertension, congestive heart 
failure, and atherosclerosis are the 
most researched conditions in preclin-
ical phases. Preclinical research in the 

areas of hypertension and hemophilia 
is strong. Key players include Bayer and 
Pfizer, among several others.

Bayer has a number of clinical pro-
grams targeting such areas as pulmo-
nary hypertension, heart failure, 
peripheral artery disease, thrombosis, 
and peripheral artery disease, spread 
across Phase I to III clinical trials. 

Greater levels of plasma vasopres-
sin, which mediates water retention, 

are associated with the progression of 
congestive heart failure. Attempting 
to combat this, Bayer is developing 
BAY 1753011, a novel, dual-acting 
vasopressin receptor antagonist. The 
company is recruiting for a multi-
center, randomized, double-blind, 
active and placebo-controlled study 
of BAY1753011 in patients who have 
congestive heart failure. 

Earlier this year, Pfizer received 
FDA approval for two formulations of 
tafamidis-based drugs, including a 
first for treating cardiomyopathy of 
wild-type or hereditary transthyre-
tin-mediated amyloidosis (ATTR-
CM). Vyndaqel (tafamidis meglu-
mine) is the first US drug approved to 
treat this rare condition. The agency 
also cleared Vyndamax, another for-
mulation of tafamidis. The two drugs 

CRISPR-edited T cells to treat non-
responsive or relapsed non-Hodgkin’s 
lymphoma. Scientists intend to edit 
the cells using CRISPR to target CD-19, 
a protein that marks B cells, which 
turn malignant in certain non-Hodg-
kin’s lymphoma.

Researchers at Mammoth Biosci-
ences are pursuing the development 
of an in-home genetic diagnostic for 
detecting illnesses at the point of care. 
In March, the company received an 
exclusive license from the University 
of California, Berkeley to a new CRISPR 
protein, Cas14, which contains up to 
700 amino acids and is half the size of 
other Cas proteins. Cas14 makes it 
possible to find double-stranded and 
single-stranded DNA, as well as RNA. 
Using the Cas14 protein, Mammoth 
scientists are better able to analyze 
and detect a virus or bacteria. 

On the academic side, Cas3 research 
is ongoing at the University of Michi-
gan, Duke University, and Cornell Uni-
versity, among other institutions. 

While therapies are on the 
market, many candidates 
are in the midst of clinical 

trials, offering new 
opportunities.

Pharma’s CRISPR Interest

FIGURE 6. (Top) the number of research papers on CRISPR published by company; (bottom) 
tracking the growing proliferation of CRISPR papers.
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CVD: Top Targets

FIGURE 7. PCSK9 and SLC5A2 are the most highly advanced research targets in cardiovascular disease.
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are approved for ATTR-CM in adults 
to reduce cardiovascular mortality 
and cardiovascular-related hospital-
ization. Vyndaqel has been on the 
market in Europe for treating poly-
neuropathy since 2011. Vyndamax is 
a free acid version of the drug. 

In March, Novo Nordisk filed for 
FDA approval of oral semaglutide, 
which would be the first glucagon-like 
peptide-1 (GLP-1) receptor agonist 
delivered in pill form. Novo also filed 
for a new cardiovascular indication 
for its once-a-week injectable form of 
semaglutide, which was granted 
approval from FDA in late 2017. The 
weekly injectable GLP-1 receptor ago-
nist is marketed as Ozempic. Novo 
submitted two NDAs. One seeks 
approval to improve blood glucose to 
treat type 2 diabetes, and the other is 
pursuing an indication to reduce 
major adverse events, including heart 
attacks, strokes, and cardiovascular-
related death, in adults with type 2 
diabetes and established CVD. (See 
Novo’s pipeline snapshot in our online 
coverage, https://bit.ly/2Wricp4).

Meanwhile, FDA has given fast-
track designation for AstraZeneca’s 
SGLT2 inhibitor dapagliflozin (Farx-
iga) for patients who have chronic 
kidney disease, to delay progression 
of renal failure and prevent cardio-
vascular and renal death. In August, 
the big pharma said that Farxiga met 
the primary composite endpoint in 
the landmark Phase III DAPA-HF 
trial, with a statistically significant 
and clinically meaningful reduction 
of cardiovascular death or the wors-
ening of heart failure. (See AstraZen-
eca’s pipeline snapshot in our online 
coverage, https://bit.ly/2Wricp4).

Alnylam is evaluating inclisiran, 
formerly PCSK9si or ALN-PCSsc, an 
experimental RNAi therapeutic cur-
rently in Phase II Orion studies for 
hypercholesterolemia. The Medicines 
Company licensed the rights to incli-
siran from Alnylam, and a Phase III 
clinical trial showed that the drug has 

met its primary endpoint. An NDA is 
planned. 

In August, Germany-based 4TEEN4 
Pharmaceuticals, formerly Sphingotec 
Therapeutics GmbH, reported pre-
clinical data on its lead product, Proci-
zumab, a therapeutic antibody target-
ing circulating dipeptidyl peptidase 3 
(DPP3) for treating patients with acute 
myocardial depression, including 
acute heart failure and cardiogenic 
shock. Procizumab, a humanized 
monoclonal antibody designed to 
block peptidase activity of DPP3, 
immediately normalized heart and 
kidney function in a preclinical model 
for acute heart failure. 

Also in August, Idorsia announced 
results of a Phase II study involving 
aprocitentan, an orally active dual 
endothelin receptor antagonist (ERA). 
Aprocitentan is under investigation for 
treating patients whose blood pres-

sure is uncontrolled, despite receiving 
triple antihypertensive medications 
(resistant hypertension).  

Developed with Janssen, the drug 
is intended to lower blood pressure by 
blocking endothelin receptors in cells 
lining the blood vessels. Aprocitentan 
lowered blood pressure in hyperten-
sive patients in the Phase II trial, and 
is also in an ongoing Phase III study 
for treating people with uncontrolla-
ble hypertension. 

On a down side for cardiology, 
Sanofi is cutting more than 450 posi-
tions in France and Germany, and is 
terminating new in-house cardiology 
research programs, as part of a restruc-
turing. Sanofi executives say the orga-
nization is focusing on potential ther-
apies licensed from partners and on 
remaining internal efforts. The com-
pany is transitioning more to immuno-
oncology and gene therapies.

CVD: Competitive Assessment

TABLE 4. Bayer is the overall leader in the cardiovascular disease field, driven by strong 
outputs in the clinical research and early R&D metrics.
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CAR-T continues to transform therapy 
It’s been almost three decades since chimeric antigen 
receptors (CARs) were first reported scientifically. And it’s 
only in the last few years that researchers have gained 
ground in transforming the science into therapies for 
patients in real-world settings. 

These efforts have begun to pay off, as seen in the 2017 
FDA approvals of Novartis’ Kymriah for treating acute lym-
phoblastic leukemia (ALL) in certain pediatric and young 
patients, and Gilead Sciences/Kite Pharma’s Yescarta, for 
adults with certain large B-cell lymphomas. 

There are a number of ongoing oncology clinical trials 
involving CAR-T, according to data provided by Signals 
Analytics. Researchers have filed and received a number 
of patents and have authored several scientific papers. 

Among concerns, though, have been access and the 
affordability of CAR-T therapies, some of which can cost 
more than $1 million per patient. But concerns were some-
what allayed in midsummer when the Centers for Medicare 
and Medicaid Services (CMS) announced that it would 
cover CAR-T for Medicare recipients; the coverage began 
on Oct. 1. Additionally, CMS pulled back on a proposal to 
make hospitals collect and report data on patient outcomes 
over a long period of time. And Medicare coverage will 
include CAR-T cell therapies for off-label uses, which CMS-
approved compendia recommend. 

It is possible that the new policy could speed adoption 
of CAR-T drugs, something Gilead is hoping for after its 
$12 billion purchase of Kite in 2017. Gilead is focusing on 
cell therapy, but Yescarta only generated about $260 mil-
lion in revenue in 2018. More recently, a pivotal Zuma-1 
study indicated that the therapy brings better results in 
older patients, with those 65 and older experiencing a 92% 
overall response rate at a median 27.1 months, compared 
with 81% among patients younger than 65. Three-quarters 
of the older group achieved a complete response, com-
pared with 53% for those younger than 65. 

The findings are important because it is usually older 
patients with refractory large B-cell lymphoma who have 
exhausted treatment options and continue to face progres-
sive disease. 

In addition, Gilead has published data on an investiga-
tional CAR-T, KTE-X19, for adults with relapsed or refrac-
tory acute lymphoblastic leukemia. In Phase I of the two-

phase Zuma-3 trial, patients experienced a high rate of 
response to a single infusion. The Phase II program for 
KTE-X19 is ongoing.  

Two more CAR-T therapies could be commercialized in 
2020. In July, Celgene indicated that it intends to file for 
FDA approval for lisocabtagene maraleucel (liso-cel) in 
diffuse large B-cell lymphoma (DLBCL) late this year. 

Also, Celgene and bluebird bio’s CAR-T candidate, 
bb2121, has shown promise for treating multiple mela-
noma, where new therapies have prolonged survival but 
have failed to prevent relapse. Celgene anticipates filing 
for regulatory approval of bb2121, also known as idecabta-
gene vicleucel (ide-cel), in multiple myeloma during the 
first half of 2020. 

In September, Celyad announced the successful admin-
istration of CYAD-01, produced with the company’s Opti-
mAb manufacturing process. CYAD-01 is an investigational 
CAR-T therapy in which a patient’s T cells are engineered 
to express a CAR based on NKG2D, a receptor expressed on 
natural killer (NK) cells that binds to eight stress-induced 
ligands expressed on tumor cells. CYAD-01 is being evalu-
ated in several Phase I trials to assess safety and clinical 
activity for treating hematological malignancies.

As CAR-T therapies evolve and reach the 
clinic, market access conditions and 
payment models will evolve as well. 

CAR-T’s Climb

FIGURE 8. Maturity and R&D strength in the CAR-T therapy space is now 
relatively high across all areas targeted.
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PD-1 inhibitors activate the immune system to attack 
tumors. ICTCAR014 is in preclinical development for treat-
ing non-Hodgkin’s lymphoma. But the basis for the drug 
is also under development for treating solid tumors. The 
company’s solid tumor CAR-T preclinical and clinical pipe-
lines include therapies for treating thyroid, breast, pan-
creatic, prostate, and urothelial cancers. 

Among Atara Biotherapeutics’ CAR-T candidates is 
ATA2271, targeting mesothelin, which is expressed at high 
levels on the surface of cells in aggressive solid tumors, 
including mesothelioma, triple-negative breast cancer, 
esophageal cancer, pancreatic cancer, and non-small cell 
lung cancer. The drug is in preclinical development. 

In August, Celgene and Germany-based Immatics Bio-
technologies agreed to develop adoptive cell therapies tar-
geting several cancers. The companies are using Immatics’ 
T-cell receptor engineered T-cell therapy (TCR-T) pro-
grams to target solid tumors.

Also active on the solid tumor front is Tarveda Thera-
peutics. The company’s PEN-866 is the first miniature drug 
conjugate from Tarveda’s Heat Shock Protein 90 binding 
conjugate platform. It is under evaluation in an ongoing 
Phase I/IIa clinical trial in patients with advanced solid 
tumors. Tarveda’s PEN-221 is being tested in a Phase I/IIa 
clinical trial in somatostatin receptor 2 (SSTR2)-positive 
neuroendocrine tumors. The drug is intended to rapidly 
penetrate deep into solid tumors where it is highly selec-
tive for SSTR2. 

Amid efforts in CAR-T, another novel treatment para-
digm for cancer—tumor agnostic therapies, which target 
genetic mutations independent of where a tumor is 
located—is beginning to reap results. Late last year, Bayer 
and Loxo Oncology received FDA approval for Vitrakvi 
(larotrectinib) in adult and pediatric patients with solid 
tumors that have a neurotrophic receptor tyrosine kinase 
(NTRK) gene fusion without a known acquired resistance 
mutation; and in June, Japan’s Ministry of Health, Labor 
and Welfare (MHLW) cleared Roche’s Rozlytrek (entrec-
tinib) for NTRK fusion-positive, advanced recurrent solid 
tumors. FDA has granted Amgen’s AMG 510 orphan-drug 
designation targeting KRASG12C-positive non-small cell 
lung and colorectal cancers. Reportedly the first KRASG12C 
inhibitor to reach the clinical stage, first-in-human results 
indicate preliminary safety, tolerability data, and antitu-
mor activity in KRAS-mutant solid tumors. 

Beyond cancer for CAR-T: Autoimmune diseases 
Spun out of research at the University of Pennsylvania, 
biotech firm Cabaletta has raised nearly $40 million to 
develop CAR-T-like cell therapies for autoimmune dis-
eases. The company has an exclusive license agreement 
and two multi-year research agreements with the univer-

Research Wave

FIGURE 9. CAR-T-focused research is accelerating, with a growing num-
ber of research papers, patents, and clinical trials.

The OptimAb manufacturing process uses a shortened 
cell culture and incorporates a selective PI3K inhibitor to 
produce a product enriched for T cells with a memory-like 
phenotype. Preclinical data show that CYAD-01 produced 
using this process optimizes anti-tumor activity in an 
aggressive acute myeloid leukemia model. (See Celyad’s 
pipeline snapshot in our online coverage, https://bit. 
ly/2Wricp4).

CARsgen Therapeutics’ pipeline includes more than 11 
CAR-T candidates, including products targeting GPC3, 
CD19, BCMA, Claudin18.2, and EGFR/EGFRvIII. Five are 
at the clinical trial stage, and some are investigational new 
drug (IND)-approved.

Cellectis is in the early stages of developing CAR-T ther-
apies that target blood and bone marrow cancers, includ-
ing ALL and B-cell ALL, acute myeloid leukemia, multiple 
myeloma, and Hodgkin’s lymphoma. 

Amgen’s AMG 119 is a delta-like ligand-targeting CAR-T 
therapy under investigation as a treatment for small-cell 
lung cancer. The ligand is expressed in most small-cell lung 
cancer tumors. (See Amgen’s CAR-T pipeline snapshot in 
our online coverage, https://bit.ly/2Wricp4).

The efforts of Shanghai-based biotech Innovative Cel-
lular Therapeutics involving CAR-T may lead to a treatment 
for solid tumors. The company’s lead program, ICTCAR014, 
targets CD19 and programmed cell death protein 1 (PD-1). 
The latter is a protein on the surface of cells that helps 
regulate the immune system’s response to cells by down-
regulating the immune system and promoting self-toler-
ance by suppressing T-cell inflammatory activity. This pre-
vents the immune system from killing cancer cells. 
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sity to discover and develop autoimmune CAR-T therapies. 
In October, Cabaletta received FDA clearance for its IND 
application to start a first-in-human clinical trial of des-
moglein 3 chimeric autoantibody receptor T cells in 
patients with mucosal pemphigus vulgaris. The objective 
is to determine the safety and tolerability of DSG3-CAART. 
The company expects to enroll the first patient in 2020.

Atara Biotherapeutics is developing treatments for 
patients with cancer, autoimmune, and viral diseases. Ata-
ra’s allogeneic T-cell immunotherapy candidate, tabele-
cleucel (tab-cel), previously known as ATA129, is being 
developed for treating patients with Epstein-Barr virus 
(EBV)-associated post-transplant lymphoproliferative dis-
order, as well as other EBV-associated hematologic and 
solid tumors, including nasopharyngeal carcinoma. Atara 
is also developing off-the-shelf, allogeneic ATA188 and 
autologous ATA190 T-cell immunotherapies using a com-
plementary targeted antigen recognition technology for 
specific EBV antigens believed to be important for the 
potential treatment of multiple sclerosis. 

Meanwhile, Syncona has invested more than $40 mil-
lion in startup financing for Quell Therapeutics, a cell ther-
apy company focusing on using regulatory T cells (Tregs) 
to treat immune system diseases. The UK-based life sci-
ences venture capital firm is launching Quell to create 

CAR-T-related Treg therapies for solid organ transplant 
rejection and autoimmune and inflammatory diseases. 
Tregs are a new frontier in cell therapy. 

Sangamo Therapeutics is expecting TX-200, its first 
CAR-Treg product candidate, to advance into the clinic as 
a hopeful treatment for HLA-A2 mismatched kidney trans-
plantation rejection. The Treg cells also might be devel-
oped to treat autoimmune diseases.

In March, Atara and Memorial Sloan Kettering Cancer 
Center unveiled encouraging results from an ongoing 
Phase I clinical study (NCT02414269) of a mesothelin-tar-
geted CAR-T immunotherapy for patients with mesothelin-
associated malignant pleural solid tumors, primarily 
mesothelioma, who progressed after previous standard 
platinum-containing chemotherapy. Mesothelin-targeted, 
autologous CAR-T cells delivered regionally were well-tol-
erated and showed promising antitumor activity in com-
bination with pembrolizumab, a PD-1 checkpoint inhibitor. 

Arcellx is an early stage immuno-oncology company 
developing CAR-T therapy for cancer and other diseases. 
The company’s development pipeline includes two lead 
products in the IND-enabling stage. Its proprietary anti-
gen-receptor complex T cell (ARC-T) platform technology 
is initially targeting cancer therapies, but has use in other 
non-oncology indications. 

CAR-T Trials: Oncology CAR-T Trials: Autoimmune Disease

FIGURE 10. FIGURE 11. 
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Tackling the ongoing opioid challenge 
The current crisis of opioid abuse and 
overdose is beginning to rival the 
destructiveness of the HIV/AIDS epi-
demic. Daily, more than 130 people 
die in the US after overdosing on opi-
oids. Many biopharma companies are 
investing in new science intended to 
shift pain therapy approaches away 
from problematic opioids.

Signals Analytics reports that there 
are 640 ongoing clinical trials involv-
ing non-opioid nociceptive pain relief, 
most in Phase II or III. Among the com-
panies leading R&D efforts in this area 
is Pfizer. In April, however, Pfizer and 
partner Eli Lilly suffered somewhat of 

a setback involving tanezumab, where 
increased rates of osteoarthritis and 
other skeleta l side ef fects were 
reported in a Phase III trial. The study 
showed only limited pain-relief ben-
efit when compared to non-steroidal 
anti-inflammatory drugs (NSAIDs). 

Tanezumab is a novel group of pain 
therapeutics that target nerve growth 
factor. In the Phase III study, among 
those patients administered a 5 mg 
dose of tanezumab, about 6% experi-
enced progressing osteoarthritis, a 
condition in which joint destruction 
can occur in less than a half year. Still, 
trial results showed that tanezumab 

effectively reduces pain and increases 
function.

Also on the non-opioid pain treat-
ment front, Teva and Regeneron Phar-
maceuticals are working together, 
with more than 10,000 patients in 
Phase III trials for fasinumab, a com-
petitor to tanezumab. In study find-
ings released in July, fasinumab, a 
recombinant, ful ly-human anti-
nerve-growth-factor antibody, was 
shown, at different dosages, to improve 
pain and physical function in patients 
who have osteoarthritis. The drug 
worked in those who had little benefit 
from previous analgesic therapy. 

R&D Glance: Non-Opioid Approach

FIGURE 12. Most non-opioid drugs for nociceptive pain are receptor agonists targeting PTGS1 and PTGS2.

https://www.pfizer.com/science/drug-product-pipeline
https://www.pfizer.com/science/drug-product-pipeline
https://www.lilly.com/discovery/pipeline
https://www.regeneron.com/pipeline
https://www.tevapharm.com/research_development/pipeline/
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Alzheimer’s frustration 
Alzheimer’s disease is the most common form of dementia, 
and despite the best intentions of drug developers over the 
years, with many well-documented fits and starts, there 
is still no way to prevent the onset of the disease or halt its 
brain-ravaging progression. 

According to the Medical Condition Score Card in Sig-
nals Analytics’ Pharma Playbook, which comparatively 
maps the scientific potential of a cohort of diseases, 
Alzheimer’s disease ranks highest in preclinical research 
strength among CNS therapy pursuits. However, there is 
little promising clinical evidence needed for commercial-
izing therapies.  

A recent white paper authored by Signals Analytics states 
that the complexity of treating Alzheimer’s, the controversy 
surrounding its underlying pathology, safety issues, and a 
lack of proven clinical efficacy have all contributed to the 
search for a cure being abandoned by many companies, 
including Lilly, AstraZeneca, Roche, Johnson & Johnson, 
and Pfizer. Still, there has been an increase of 147% in 
research papers published on Alzheimer’s since 2014.

In March, Biogen and its partner Eisai Co. ended two 
late-stage trials of the human monoclonal antibody adu-
canumab. At the time, it marked a major setback in the quest 

Preclinical research efforts remain strong. 
Yet, many efforts to develop therapeutic 

treatments end up in a wasteland of 
clinical trial failures. If a therapy reaches 
market, there will be questions of access, 

coverage, and cost.

Nektar Therapeutics’ NKTR-181, which has been in 
Phase III, is a form of oxycodone to which is linked poly-
ethylene glycol. For treating moderate-to-severe chronic 
low back pain, the candidate causes a slower release of 
dopamine. Over the summer, FDA delayed a planned advi-
sory committee hearing on NKTR-181. But it appears that 
the agency has been delaying all advisory committee meet-
ings involving opioid treatments as it forms new opioid 
approval policy guidelines. The NDA for NKTR-181 con-
tinues under review. 

On a positive note, Heron Therapeutics’ HTX-011 
reduced pain intensity and opioid consumption in a Phase 
III EPOCH 2 study for open inguinal hernia repair surgery 
with mesh. HTX-011 achieved all primary and key second-
ary endpoints, showing statistically significant reductions 
in pain intensity and the use of opioid rescue medications 
after surgery, as well as an increase in the proportion of 
opioid-free patients. 

Tremeau Pharmaceuticals is initiating Phase III trials 
of TRM-201, or rofecoxib, for hemophilic arthropathy, a 
serious orphan disease for which high-potency opioids are 
the current standard of care. 

In June, Centrexion Therapeutics completed patient 
enrollment in its second pivotal trial, Victory-2, a random-
ized, double-blind, placebo-controlled, repeat-injection-
at-six-months, 52-week study evaluating the efficacy and 
safety of intra-articular (IA) injections of CNTX-4975 in 

332 participants with chronic moderate-to-severe knee 
osteoarthritis (OA) pain. CNTX-4975 is a synthetic, ultra-
pure, IA injection of trans-capsaicin designed for injection 
directly into the site of pain. It harnesses the analgesic 
potential of capsaicin to provide durable and targeted pain 
relief, with onset of response by the second day after injec-
tion. In January 2018, CNTX-4975 received fast-track des-
ignation from FDA for treating moderate-to-severe pain 
associated with knee osteoarthritis. 

In April, Teva received European Commission market-
ing authorization for Ajovy  (fremanezumab-vfrm) 225 mg 
solution for injection in pre-filled syringe for the prophy-
laxis of migraine in adults who have at least four migraine 
days per month. 

Ajovy is a humanized monoclonal antibody that binds 
to the calcitonin gene-related peptide (CGRP) ligand and 
blocks its binding to the receptor. The drug is approved in 
the European Union and US intended to prevent migraines, 
and offers both quarterly and monthly dosing options for 
the phrophylatic treatment of migraines. 

US WorldMeds, whose Lucemyra (lofexidine hydrochlo-
ride) was approved by FDA in May 2018 to dampen with-
drawal symptoms during the abrupt discontinuation of 
opioids in adults, is running a randomized, double-blind, 
placebo-controlled study on the safety and effectiveness 
of using Lucemyra when tapering down and withdrawing 
from opioid use. 

https://www.pfizer.com/science/drug-product-pipeline
https://www.astrazeneca.com/our-science/pipeline.html
https://www.tevapharm.com/research_development/pipeline/
https://www.nektar.com/pipeline/rd-pipeline
https://www.herontx.com/product-pipeline
https://www.tremeaurx.com/pipeline-1
https://centrexion.com/science/pipeline/
https://usworldmeds.com/research-development/
http://www.investor.jnj.com/_document/jnj-pipeline-2q-2019?id=0000016b-fa6f-d5ea-abef-ff6f76240000
https://www.biogen.com/en_us/pipeline.html
https://www.eisai.com/company/business/research/pdf/epipeline.pdf
https://www.roche.com/research_and_development/who_we_are_how_we_work/pipeline.htm
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Opioid Drugs: Market vs. Research

FIGURE 13. As the top chart illustrates, after products targeting PTGS, opioid therapies are the most commonly 
launched drugs for nociceptive pain. However, amid the US opioid crisis, late-stage research for opioid drugs, as 
expected, has decreased in recent years.
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to find a treatment. Aducanumab was one of the last tests 
of the belief that removing amyloid beta deposits from the 
brain of early disease-stage patients could hold therapeu-
tic value. Such hope, however, was revived last month, with 
the surprise about-face by Biogen and Eisai, who based on 
discussions with FDA, now intend to file a biologics license 
application (BLA) for aducanumab early next year after 
considering a larger dataset analysis from the Phase III 
EMERGE study that showed significant reduction in clin-
ical decline in a subset of patients receiving the drug.

Shanghai company Green Valley Pharmaceutical Co. is 
developing GV-971, a multi-targeting carbohydrate-based 
drug for treating patients with mild-to-moderate Alzheim-
er’s disease. It passed a Phase III clinical trial and is await-
ing possible approval from China’s National Medical Prod-
ucts Administration. During the study, after 36 weeks of 
treatment, GV-971 significantly optimized the cognitive 
impairment of patients who had Alzheimer’s. 

Meanwhile, vTv Therapeutics is in Phase II trials with its 
drug candidate azeliragon. The orally bioavailable small 
molecule targets the receptor of advanced glycation end-
products (RAGE), an immunoglobulin-like cell surface 
receptor that overexpresses in those with Alzheimer’s. vTv 
will begin a Phase II/III study in mild Alzheimer’s disease 
patients with type 2 diabetes, with results possible next year. 

New York City-based biotech Oligomerix is in the early 

stages of developing a proprietary small molecule inhibi-
tor and biomarker platform. The company is developing 
CNS small molecule lead compounds for neurodegenera-
tive diseases intended to inhibit the formation of tau oligo-
mers at the beginning of the aggregation process. Oligo-
merix’s biomarker effort is in the discovery stage, while its 
tau oligomer inhibitor program is in the preclinical stage.

AC Immune is launching a Phase Ib/IIa clinical trial to 
evaluate its investigational anti-tau vaccine, ACI-35.030, 
as a potential disease-modifying treatment for Alzheimer’s 
disease and other tauopathies. The trial is a randomized, 
multicenter, double-blind, placebo-controlled study with 
a primary objective to assess the safety, tolerability, and 
immunogenicity of different doses of ACI-35.030 in patients 
with early-onset Alzheimer’s. 

In new research, scientists at Temple University are link-
ing dysfunctional changes in calcium transport by mito-
chondria, which are the energy-generating powerhouses of 
cells, to the progression of Alzheimer’s disease. Calcium 
transport into mitochondria reportedly plays an important 
role in many cellular functions and requires the involve-
ment of multiple proteins to be carried out effectively.  

Joseph Constance is an independent writer and analyst based 
in New Jersey. He can be reached at jacpub@gmail.com

Alzheimer’s Reach: Targets in Market, R&D

FIGURE 14. (Left) AChE, GRIN1, and BCHE are the three main enzymes targeted by launched Alzheimer’s disease treatments ; while (right) APP and 
BACE1 are the most active targets in advanced research for AD.

mailto:jacpub@gmail.com
https://www.shgvp.com
http://oligomerix.com/pipeline/
http://oligomerix.com/pipeline/
http://oligomerix.com/pipeline/
http://vtvtherapeutics.com/pipeline/
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CNS Condition Comparison

FIGURE 15. Compared to other CNS diseases, preclin-
ical research in Alzheimer’s disease is very strong. The 
pace of clinical research in AD (left) is considerably less, 
but, on average, is solid.

Methodology

Pharm Exec chose the topics and 
selected therapeutic categories for this 
report based on input from its Editorial 
Advisory Board (EAB), current industry 

trends, independent research by Joseph 
Constance, and data insights from 

Signals Analytics. As in previous years, 
our Pipeline Report highlights both the 

challenges and successes as drugs move 
independently along and their broader 

therapeutic fields evolve.
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Dr. R. Jude 
Samulski, chief 
scientific officer 
and co-founder of 
AskBio.

A Voyage Above and Beyond 
Chronicling the career “trek” of gene therapy visionary r. Jude Samulski, 
whose work uncovering the mysteries of adeno-associated virus while 
navigating the field’s reputational turbulence continues to fuel new hopes 
for AAv vector technology in transforming therapies for rare disease
By Elaine Quilici

I t isn’t every day that a TV show helps change 
the world. But in the case of Dr. R. Jude Samul-
ski, chief scientific officer and co-founder of 
Asklepios BioPharmaceutical (AskBio), one cer-

tainly provided inspiration. Samulski, a pioneer in 
gene therapy, grew up watching Star Trek. He was 
fascinated by sci-fi and dreamed of achieving the 
impossible.

That’s essentially what Samulski is doing these 
days—providing hope to people who thought they 
didn’t have a chance. After years of studying molec-
ular virology in the lab, he co-founded AskBio, a 
biotech focused on adeno-associated virus (AAV) 
gene therapy. Today, he holds more than 200 pat-
ents related to AAV technology, and his discoveries 
and dedication continue to propel the field.

Nose to the grindstone
As a graduate student at the University of Florida, 
Samulski worked in the lab of Dr. Nick Muzyczka. 
Muzyczka was interested in designing viral vectors 
to deliver functional genes to patients who lacked 
them. At that time, genetic researchers everywhere 
were testing various viruses, such as adenovirus 
and retroviruses, to turn into vectors.

“I was of the generation of Star Trek and ‘to go 
where no man’s gone before,’ so I was totally intox-
icated on the concept,” he says. “It’s like moon 
walk–type stuff.”

Muzyczka, Samulski, and the team were guided 
toward AAV by Ken Berns, the university’s then- 
chairman. Berns had spent his career studying the 
virus, which demonstrated some attractive features.

“It was considered non-pathogenic and not caus-
ing any disease in man, and yet it was a virus that 
infected man,” says Samulski.

There was little known about AAV, however, so 
the team worked from the ground up. In 1984, 
Samulski cloned the virus DNA into a bacterial plas-
mid. It was the experiment that propelled many labs 
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to recognize the potential of AAV. 
It also formed the foundation for 
the two current FDA-approved 
AAV gene therapies and for most 
that are in development today.

“[It was] the perfect vector 
because you can grow it in a bio-
reactor, in a very controlled set-
ting with adenovirus, and then 
isolate it and put it in another 
very specific setting, like in the 
brain of a diseased individual, 
and it will deliver that payload as 
if it’s its own payload. And then 
it’ll go latent, which means it will 
persist for the life of the cell,” 
says Samulski. “It was a unique 
molecular hitchhiker, since it did 
not cause disease like adenovi-
rus, retroviruses, lentiviruses, 
herpes, and the others that were 
being looked at as vectors. We 
didn’t have to spend any energy 
trying to uncouple the negative 
things about the virus from the 
positive things that we wanted to 
utilize, which was the latency 
aspect of the life cycle.”

One of Samulski’s greatest 
milestones occurred in 1996, 
when his team was able to prove 
AAV worked as predicted. Their 
experiment showed that after a 
year and a half, the virus-deliv-
ered gene was still being expressed. 
Until then, every other vector try-
ing the same experiment would 
fail after two to four weeks, when 
the immune system started 
attacking the foreign protein.

“Dr. Xiao [Xiao, a co-founder 
of AskBio,] and I were ecstatic,” 
says Samulski. “That was our 
eureka moment where we said, 
‘This is different. It’s not eliciting 
an immune response. It’s some-
how flying under the radar. It’s 
keeping the immune system from 
attacking the new gene.’”

After that, researchers started 
leaving adenovirus and retrovi-
ruses and began working with 

AAV. “It was a conversion. It was 
like a religion. It went viral—no 
pun intended,” says Samulski. 
“There was just such compelling 
data starting to show up. With 
AAV, if you put it in the brain or 
the eye or the muscle or the liver, 
everybody was getting results 
that were consistent with [our] 
first in vivo experiment. The Holy 
Grail at that point was looking 
for something that would deliver 
a gene and avoid the immune sys-
tem of seeking out and destroying 
the gene product.”

Adenovirus vs. AAV
Though the science clearly dem-
onstrated the difference between 
adenovirus and AAV, the nomen-
clature still produced confusion. 
This was clear in the aftermath 
of the death of Jesse Gelsinger, 
the first patient whose death was 
linked to gene therapy.

Gelsinger, 18, suffered from a 
genetic disease known as orni-
thine transcarbamylase defi-
ciency syndrome, which he con-
trolled with medication. He 
didn’t have to undergo gene ther-
apy but rather volunteered as a 
way to help other kids. In 1999, 
he joined a clinical trial at the 
University of Pennsylvania. 
Within four days of receiving the 
injection, which used adenovirus 
as a vector, he passed away. 

“That unfortunate event was 
caused by adenovirus, and a lot of 
lay people cannot distinguish 
between adenovirus and adeno-
associated virus, so we got thrown 
into the same paddy wagon,” says 
Samulski. “I think gene therapy 
got a black eye, and it’s somewhat 
out of proportion compared to 
AAV’s safety profile. Many peo-
ple have died as part of experi-
mental protocol[s]. Although 
tragic, it dwarfs in comparison 
to what happened with the devel-

opment of other therapeutics 
that people accept readily now—
bone marrow transplant, organ 
transplant.” 

Charting a new course
That blow to gene therapy 
caused many investigators to re-
evaluate their dedication to the 
field. “There was a purging of 
the type of science that was being 
done,” says Samulski. “As a 
result, what emerged at the other 
end was high-quality science 
that’s now translating into suc-
cess in the clinic.”

Researchers originally cloned 
AAV2 because it was prevalent in 
humans—about 40% of people 
have immune response that would 
fight it because they have already 
been exposed. AAV2 is just one 
of many forms of AAV; scientists 
serologically call the viruses 
AAV1, AAV2, AAV3, etc., based 
on how each AAV variant reacts 
to the immune response.

Researchers in Samulski’s lab 
also discovered they could pack-
age the same gene into each of 
the serotypes that existed at the 
time. This breakthrough was 
called cross-packaging.

“What you essentially were 
doing was developing a Rolodex 
of capsids that would have dif-
ferent zip codes on them,” says 
Samulski. “Then you could eval-
uate them one by one and see if 
the zip code for AAV4 would go 
to the lung, and the zip code for 
AAV8 would go to the liver. We 

“I think gene therapy got a 
black eye, and it’s somewhat 
out of proportion compared to 
AAv’s safety profile.” 
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were able to develop the technol-
ogy that lets you [cross-package] 
the AAV genome into multiple 
capsid candidates.”

This opened the door from 
AAV2 to virtually everything 
that’s been developed since, 
including AAV7, AAV8, and 
AAV9, discovered by researchers 
at UPenn.

Though new vector discover-
ies are proliferating, only two are 
approved by FDA: AAV2, for 
treating retinal blindness with 
Luxturna, and AAV9, which tar-
gets spinal muscular atrophy 
with Zolgensma. Both drugs are 

directly related to technology 
developed by AskBio. Luxturna 
employs the company’s original 
AAV2 vector, while Zolgensma 
uses self-complementary AAV, 
which means that once it is in the 
cell, it is functional for expressing 
the therapeutic.

A challenge remains in how to 
efficiently deliver the right drug 
to the right tissue. AskBio is 
working on delivery systems to 
muscle, liver, brain, lung, and 
heart. “What we had was a plat-
form, and we were able to develop 

many different variations of 
delivery systems,” says Samulski. 
“That’s where the excitement is 
at the moment, because every-
body’s convinced we know the 
therapeutic answer, we just need 
to deliver it.”

Partnering for progress
While many research projects 
find their footing with help from 
big pharma and venture capital, 
Samulski discovered a different 
source of support.

“We went to the Muscular 
Dystrophy Association (MDA) 
with data and an idea,” he says. 
“We proposed that if we could 
get funding, then we could try to 
put the dystrophin gene…back 
into [children with Duchenne 
muscular dystrophy (DMD)]. 
They said, ‘Jude, we’re tired of 
funding academic research, 
because the bottom line is they 
publish a paper and nothing ever 
turns into a drug for our kids. If 
you were a for-profit structure, 
so that after you developed it, it 
would continue to go down the 
pipeline, we would be interested 
in supporting it.’”

So Samulski created the first 
for-profit structure ever to be 
funded by the MDA. During that 
process, another source of sup-
port emerged.

Tripp DuPerier, the father of 
a son with muscular dystrophy 
offered $3 million, no questions 
asked, to help families avoid 
going through what his family 
had endured. After that, a few 
more parents approached the 
team, having learned the 
researchers might be their child’s 
only chance.

“[Our] companies were basi-
cally started by parents,” says 
Samulski. “We took the steward-
ship of taking their diseases and 
trying to develop therapies for 

them. And when we were doing 
this, with the explicit mission 
that the parents needed some-
thing for their kids, it was driven 
by the passion or the urgency of, 
‘we need to make this happen.’”

During that time, the team 
was able to prove the technology 
worked and was safe, but ulti-
mately, they were not drug mak-
ers. They didn’t have the 
resources or the manpower to 
take it to the next level.

“We were developers and 
innovators and researchers,” says 
Samulski. “We felt very strong 
that we had to partner with big 
pharma, who knew how to 
develop drugs, so that they could 
take the baton and cross the fin-
ish line with a product that would 
actually get back to the patients.”

Past successes were seen with 
AskBio incubator spin-off com-
panies, including Chatham Ther-
apeutics, for hemophilia, and 
Bamboo Therapeutics, for dis-
eases including giant axonal neu-
ropathy, Canavan disease, Fried-
reich’s ataxia, and DMD.

AskBio currently has a thera-
peutic in clinical trials for Pompe 
disease, and treatments for other 
forms of muscular dystrophy are 
expected to begin clinical trials 
in the first half of 2020. The com-
pany also is developing therapies 
for Huntington’s disease, epi-
lepsy, and congestive heart fail-
ure, as well as for Parkinson’s dis-
ease with its affiliate Brain 
Neurotherapy Bio.

In 2016, Bamboo Therapeu-
tics was acquired by Pfizer. In 
order to make good on his prom-
ise to the MDA and the DuPerier 
family, Samulski took a sabbati-
cal and went to work with Pfizer 
as VP of gene therapy, to ensure 
that they could get their work 
into the clinic. “The data that’s 
been reported has been posi-

R. Jude Samulski 
with Pope Francis 
at the Vatican in 
2016.

“everybody’s convinced we 
know the therapeutic answer, 
we just need to deliver it.”
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tive,” he says. “I think [the drug] 
is on a trajectory to be approved 
by the FDA.”

Samulski’s experience work-
ing with FDA has been encourag-
ing. He is appreciative of the sup-
port and guidance it has provided 
to the gene therapy community. 
In return, he is happy to work 
with the agency as a consultant.

“The FDA has and continues 
to be the best collaborative part-
ner the gene therapy community 
has out there,” says Samulski. 
“They went from pre-IND 
(investigational new drug) to pre-
pre-IND, which was basically, 
‘don’t wait till you have your 
package to talk to us, come talk 
to us before you have your pack-
age and we’ll give you guidance.’ 
That’s unheard of. And they have 
participated in all the meetings. 
They show up, they give input.”

Defining success
Samulski and Muzyczka received 
the first US patent of non-AAV 
genes inserted into AAV. In 
2008, Samulski was honored by 
the American Society of Cell and 
Gene Therapy with its first life-
time achievement award. He met 
China’s Minister of Health in 
2009 to discuss how to bring 
this new molecular medicine to 
that nation. He also received an 
invitation from the Vatican in 
2016, for his work in Canavan 
disease. But Samulski’s greatest 
achievement is a one-sentence 
letter written by a boy named 
Conner Curran, the first DMD 
patient he worked with.

“He was going to the third 
grade, and his teachers said their 
first assignment was to write the 
most important thing that hap-
pened to them from second grade 
to third grade,” he says. “All of 
them were writing things like I 
got a new bookbag, and his com-

ment was, I’m proud that I can 
run faster.”

This hits home for Samulski, 
having kids of his own. He has 
framed the handwritten piece of 
paper and cherishes it.

“There’s no dividend that 
yields what you can get from 
that,” says Samulski. “You can’t 
explain it to someone. You have 
to experience it. If you experience 
it, it’s something that’s solemn 
and it’s subtle, and yet it shakes 
the earth. It shakes you to your 
core. It is the moment that made 
everything I was doing for the 
past 40 years come to fruition.”

Samulski continues to receive 
frequent updates from Conner’s 
mother, describing how gene ther-
apy has affected her son’s life. In 
one text she wrote: “My heart is 
so happy that he has more friends 
now and doesn’t stand around like 
he did before you came along, 
Jude. You are giving him the 
childhood he was missing out on.”

Shooting for the moon
When Samulski looks toward the 
future, he sees gene therapy 
becoming commonplace. While 
the field currently tackles many 
orphan diseases, gene therapy 
may one day treat more wide-
spread issues, such as cholesterol. 
Age-related issues, such as mus-
cle tone and memory, could also 
be targets.

“We’ll become accustomed to 
it, and it won’t be as dramatic; it 

will lose its pizzazz,” he says. 
“Envision a day where someone’s 
going to say, ‘Oh yeah, I was born 
with CF (cystic fibrosis), but I got 
gene therapy when I was a 
baby’—and the [procedures are] 
like vaccinations.”

While it may be difficult to see 
that far ahead, Samulski’s unwav-
ering belief in gene therapy is 
clear and confident. He and his 
colleagues at AskBio are not only 
advancing therapeutics into clin-
ical trials, but they’re developing 
groundbreaking technologies 
that will lower the cost of goods 
and increase access for patients 
in need around the world.

“This technology is going to 
work,” he says. “It will be on the 
backs of the patients that had these 
rare diseases that the same tech-
nology will be used for the more 
widespread diseases like obesity, 
heart disease, Alzheimer’s, Parkin-
son’s, in some form. And it will get 
refined to where it’s like the medi-
cines that you’re familiar with 
today—just viewed as another 
one, nothing novel.” 

The letter written by Conner Curran 
(right), a Duchenne muscular 
dystrophy patient. 
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Closing the Science and 
Manufacturing Divide
With pursuits of complex therapies more routine, platform companies 
are tasked with aligning their science with process and manufacturing 
proficiency to stand out in an increasingly competitive investment market 

By Lisa Henderson

W hen it comes to platforms, there is no 
separating the science from the manu-
facturing.

Why have one drug for one indication 
when you can have potentially multiple drugs, for 
multiple indications, from one platform, which ulti-
mately offer economies of scale? Thus the underlying 
attention for drug development platforms. While 
the pharma industry will continue to focus on what 
it does best—targeted pipelines, taking drugs from 
clinical to commercial to realize their full potential, 
and holding the bottom line—platform biotech com-
panies are fine-tuning their science toward process 
and manufacturing to entice pharma partners to use 
their platform know-how for a coveted therapy.

But while platforms are red hot attention-getters 
right now, clarifications remain. And most concern-

ing, because platforms inextricably tie together ther-
apeutic delivery and manufacturing, apples-to-apples 
comparisons are next to impossible due to the lack 
of transparency in any one company’s process. 

“The reality is with biotech, you discuss manu-
facturing to a point. In the world of drugs and clini-
cal data, the intricacies of manufacturing, however, 
aren’t really discussed,” says Salim Syed, head of bio-
technology research, senior biotechnology analyst, 
and managing director at Mizuho. “Now it matters 
how good you are at manufacturing. And as these 
therapies get more complex, it matters even more.”

Platform technologies run the gamut, but there 
are similarities among platform companies.
» They are largely focused in biologics, which span

cell therapy, gene therapy, immunotherapies,
 vaccines, stem cells, antisense, and many more.
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37
WWW.PHARMEXEC.COM

November 2019 PHARMACEUTICAL EXECUTIVE Platform Technology

unlimit3d - stock.adobe.com

 » They seek to use the same pro-
cess to scale across indications.
 » They tend to start in ophthal-
mology or rare diseases.
 » Their manufacturing can’t be 
separated from the therapeutic 
drug.

Then there are subcategories 
under these topics, such as a vac-
cine manufacturing platform, 
which can be egg-based or cell 
culture-based. Or gene therapy, 
delivered via viral vectors such as 
AskBio’s adeno-associated virus 
platform (see interview on page 
32), or gene editing such as 
CRISPR technology, where the 
science is progressing (see our 
Pipeline Report on page 12). 

Each platform has its own 
science, of course, and as men-
tioned, its own manufacturing 
process. This article from 2017 
in The New York Times, https://
nyti.ms/2BjLCK3, details a virus 
manufacturing problem at the 
time, which echoes Syed’s obser-
vation: manufacturing matters. 

“We may very well get to a 
point where we know which com-
pany is good at doing ABC man-
ufacturing, and who isn’t good at 
ABC, but we aren’t there yet,” 
explains Syed. “What makes 
Amgen so good at making com-
plex drugs versus someone else? 
It amazes me how much we don’t 
know about manufacturing.” 

What are the challenges plat-
form companies are facing bal-
ancing the need to be both sci-
entific thought leaders and 
pragmatic manufacturers? 

As our sister publication Phar-
maceutical Technology notes in 
this article, “Seeking Solutions 
for Large-Scale GMP Viral Vec-
tor Manufacturing” (https://bit.
ly/35Glf11), challenges include “a 
lack of automation in key steps of 
the manufacturing process; 
immature supply chains, which 

creates risk and leads to a lack of 
standardization/innovation of 
critical raw materials; and rapidly 
advancing regulatory pathways 
that are complex to manage 
among different jurisdictions.” 

These challenges are separate 
from the clear financial hurdle, 
the costs of goods sold or COGS 
profiles, which are not optimal 
because of the complexity in 
existing process and operations. 

Gene therapy companies in 
the NYT article, such as BioMa-
rin, opted to create their own 
manufacturing sites. AskBio, in 
conjunction with a ventures 
group, has a facility in San 
Sebastian, Spain. Wave Life Sci-
ences operates its scalable, in-
house manufacturing facility in 
Lexington, Mass., for its phos-
phorothioate stereochemistry to 
increase the effect of antisense 
oligonucleotides. Earlier this 
year, bluebird bio opened its first 
wholly owned manufacturing 
facility in Durham, N.C., that 
will produce lentiviral vectors 

for the company’s investiga-
tional gene and cell therapies. 

Looking at the return on 
investment for a pharma organi-
zation with a stake in an early- or 
mid-stage cap biotech is hard to 
evaluate, contends Syed. 

“What’s the appropriate 
length of time to use for that 
analysis? And where is large 
pharma or big biotech going to 
get its pipeline?” he says. “From 

these biotechs, it becomes very 
competitive when they are plat-
form plays. But many of the plat-
forms don’t yet have the data. It’s 
a lot to ask for from a pharma or 
big biotech company to take 
these bets so early on one hand, 
but they almost have to.” 

And if in the world of biotech 
platforms, science and manufac-
turing go hand-in-hand, it’s also 
true, says Syed, that science and 
financing are linked together, 
especially in today’s intensely  
competitive industry environ-
ment to always assess who can 
innovate faster and better. 

biotech platform companies face 
challenges balancing the need to be 
both scientific thought leaders and 
pragmatic manufacturers

LISA HENDERSON is 
Pharm Exec’s 
Editor-in-Chief. She can 
be reached at 
lhenderson@mmhgroup.
com
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Diabetes is one of the major health challenges of our 
time. Today, 425 million people are living with diabetes1, 

and by 2045 this number could rise to 736 million2.  
Two-thirds of all people with diabetes live in cities.1

More than 95 years of diabetes leadership has taught us 
that curbing the pandemic requires extraordinary focus.

The Novo Nordisk approach to changing diabetes is 
clear – together with partners, we must address the risk 

factors in urban settings, ensure people are diagnosed 
earlier, improve access to diabetes care and support 

people in achieving better health outcomes
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Learn more at novonordisk.se

1. International Diabetes Federation. IDF Diabetes Atlas, 8th edn. Brussels, Belgium: International Diabetes Federation. 2017.

2. Cities Changing Diabetes. Diabetes Projection Model. In: Incentive, ed. Holte, Denmark 2017.
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AN INNOVATION NATION
Sweden’s USD 4.8 billion pharmaceutical market, its population size 
of 10 million and marginal positioning on the northerly fringe of the 
European Union all belie a legacy as a real titan of life sciences. The 
country that has introduced some of the most impactful healthcare 
inventions of the 20th century – whether that be the implantable pa-
cemaker, the � rst arti� cial kidney, the respirator, or the gamma knife 
– clearly manages to punch well above its weight.

 Moreover many of the sector fundamentals look sound. “Swe-
den boasts a long and proud tradition in science, research and de-
velopment which has seen it consistently ranked among the most 
pioneering countries of the world, and considering its maturity, the 
local pharma market is experiencing a healthy growth rate, with IQVIA 
predicting an estimated laudable four percent average annual growth 
until 2022,” ventures Anders Blanck, director general of LIF, the trade 
association for the research-based pharmaceutical industry.

But whether the country can continue to maintain such a tempo of 
excellence in an era when medical science is becoming ever more so-
phisticated and integrated with other disciplines remains to be seen. 
“The world around us is on the move, so business as usual is no longer 
an option,” cautions Catarina Andersson Forsman, director  general of 
the national regulator, the Medical Products Agency (MPA).

“I would say Sweden’s greatest asset is its insatiable appetite for 
innovation and a supporting cast that boasts world-class academic 
institutions such as Lund University, Gothenburg University and the 
Karolinska Institute,” af� rms Niels Abel Bonde, managing director for 

Sweden of Novo Nordisk, a high � ying Danish midcap already colla-
borating extensively with these innovation hubs on bleeding-edge re-
search into stem cell-based treatments for Alzheimer’s.

“While I already appreciated Sweden as a very innovative country, 
I did not realize just how true it was until I moved here,” exclaims 
Bayer’s regional manager for Scandinavia, Tomer Feffer. “When you 
reside in Stockholm, you can feel this innovative pulse everywhere. 
Swedish people are eager to change the world, not solely in health-
care, but across the entire board. More importantly, they are doing so 
with a social purpose, and know how to execute the ideas that they 
come up with,” he enthuses.

Certainly the statistics seem to bear this out. The country currently 
ranks second in WIPO’s worldwide innovation index, 21 percent of the 
employees of the Swedish pharmaceutical industry are working in 
R&D and the research intensity of the local sector is between six and 
ten times higher than in the economy at large. Little wonder, then, 
that so many international originator pharma � rms come to Sweden 
looking to pick up assets or engage in joint research initiatives.

“Our local af� liate very much acts as a scout on the ground for pro-
mising biotechnologies that might be of interest for the global R&D or-
ganization. While promising biotech innovations can, of course, sprout 
from anywhere, statistically speaking the likelihood that something 
will pop up from Sweden is relatively higher than in other countries 
so we encourage everyone working here, especially the medical and 
market access teams, to keep an ear to the ground,” con� des Feffer.
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Some players, like Merck KGaA, have even institutionalized 
the process. “For more than three years, M-Digital, the in-
novation lab ran by Merck’s Digital Innovation and Patient 
Transformation team, has been part of the innovation hub 
‘Epicenter’ in Stockholm. Epicenter is home to 3,000 people 
working in starts-ups and support companies with the purpose 
of ‘supercharging’ innovation and growth, meaning that we 
maintain a space inside the center to work with small start-
ups developing new products and solutions, which could add 
to our business,” reveals Anders Wesslau, managing director 
for healthcare. “Since then, we have already attained some 
quick wins. With one partner we have created, a social robot 
which has the ability to detect early signs of chronic disease 
and also the potential to reshape how healthcare professionals’ 
approach early detection and diagnosis. With another partner 
we have developed a virtual IVF-assistant that improves the 
fertility journey from “beginning-to-baby”, thereby enabling 
more people to experience their wish of having a baby. This 
system is now being sold to clinics in Sweden and will soon be 
available abroad,” he adds.

This also explains Sweden’s perpetual flurry of life scienc-
es M&A activity. “Since the 2000s, the Swedish life sciences 
industry has witnessed a great many mergers and acquisitions 
targeting national champions like Astra, Pharmacia, and more 
recently Meda. On one hand it demonstrates that Swedish excel-
lence in life sciences is internationally recognized. On the other, 
it also means that Sweden no longer has a national champion 
to propel its ecosystem like other European countries,” reflects 
Anders Ekblom, LEO Pharma’s vice chairman of the board.

A UNIQUE SPIRIT OF COLLABORATION

What sets apart Sweden from other life science innovation na-
tions, however, is its distinctive spirit of collaboration. “The 
Swedish enjoy a long tradition of working harmoniously, and this 
dates right back to the early fifties and sixties. During that time, 
there was already an intense collaboration between companies 
and academia, which had deepened naturally over time,” narrates 
Göran A. Ando, former chairman of Novo Nordisk.

“A number of inventions from the Swedish powerhouses, 
including  Astra, Pharmacia and Kabi, were a result of basic 

research and long collaborations with scientists and institutes 
before they developed them into commercial successes. From 
a research standpoint, this system is immensely valuable and 
ensures the triangle of communication between hospitals and 
clinics, academic research and commercial companies is strong. 
This triple-helix existed very early on and is of huge benefit to 
all three parties,” he opines.

Many others agree. “This is a crucial advantage for Swe-
den that should not be underestimated as we ultimately come 
away with better solutions by cooperating. By pooling our re-
sources together, we can unleash great creativity and, as an 
industry undergoing such change and renewal, the advantag-
es of doing so have never been more apparent,” attests Mar-
tin Tenlen, general manager for the Nordic Region at CSL 
Behring.

Danish medical dermatology specialist LEO Pharma 
has been quick to leverage partnerships and collaboration 
throughout Sweden. Nordics General Manager Klaus Abel, 
who sits in Sweden, exclaims, “We welcome partnerships 
with patient organizations and advocacy groups. The LEO 
Innovation Lab is developing tools to help patients have the 
best quality of life possible, despite their disease. For exam-
ple, we are developing communication tools for interactions 
between patients and physicians, increasing the ability of 
physicians to give accurate diagnosis and treatment.” Abel 
continues, “Together with the University of Copenhagen, 
the LEO  Foundation founded a skin immunology research 
center, funded with DKK 4 million (USD 600,000), aimed at 
strengthening research in skin diseases.”

This spirit of open-door collaboration even extends be-
yond national frontiers. Testament to this has been the es-
tablishment of Medicon Valley, a fully-fledged bi-national 
life science cluster straddling Eastern Denmark and South-
ern Sweden that has been become the epicenter of all man-
ner of novel medical advancements. Peter Marcusson, the 

Jenni Nordborg, director and national coordinator, Life Sciences 
Office; Olivia Wigzell, director general, National Board of Health 
and Welfare; Catarina Andersson Forsman, director general, 
Swedish Medical Products Agency
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general manager for the Nordics at Fer-
ring gives an insight when he recounts 
his  company’s experience. “Right now 
we find ourselves participating in an 
incredibly exciting R&D project called 
ReproUnion which is effectively a cross 
border effort within the field of repro-
ductive medicine where Danish and 
Swedish universities, hospitals and in-
dustry actors across the Öresund are all 
teaming up together to provide leader-
ship in overcoming fertility through the design and delivery 
of cutting-edge modern assisted reproductive technologies,” 
he exclaims.

CLINICAL TRIALS: READY TO REGAIN  
A COMPETITIVE EDGE?
Sweden’s stellar innovation reputation has long been under-
scored by its status as a premium clinical trials destination. A 
marked decline in the annual volume of in-country trials con-
ducted has thus been the source of significant concern for the 
local life science community.

“Back in the mid 2000s, Sweden was 
an uncontested world leader in the num-
ber of industry-sponsored clinical trials 
as well as in the number of patients en-
rolled in clinical trials relative to its pop-
ulation. Unfortunately, there has been a 
reversal since that golden period. Sadly, 
the number of  industry-sponsored clin-
ical trials has more than halved in the 
space of only a decade,” recounts LIF’s 
Anders Blanck.

Göran Ando, former chairman of Novo Nordisk, is even 
more forthright in his assessment. “Clinical research in Swe-
den enjoys an incredible reputation which remains intact today. 
Let’s not forget that our nation was one of the early pioneers 
in large clinical studies, examining fundamental treatment op-
tions that resulted in worldwide changes of practice in the treat-
ment of myocardial infarction and other cardiovascular con-
ditions. Unfortunately, the large, groundbreaking studies have 
diminished year on year for a while now, and it is imperative 
that we find a way to turn this situation around,” he declares.

The precise reason for this loss of competitiveness remains 
hard to pinpoint. “It’s certainly not owing to a paucity of 

Anders Blanck, director general, LIF; Helena 
Strigård, director general, SwedenBIO
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 patients, or lack of interest from indus-
try, but more likely to be the result of 
healthcare practitioners having little 
time to  devote to trials and the fact that 
companies are forced to fulfill precondi-
tions that do not exist in other countries, 
such as the fact that all medicines must 
be dispensed in pharmacies making it 
impossible to distribute medicines di-
rectly to the clinical site,” hypothesizes 
Blanck.

Some analysts suggest that the ethical 
agreements need to be re-written while others are appealing 
for greater incentives for medical staff to participate in trials. 
“Right now, the  performance of hospitals is mainly measured 
by the ability to produce healthcare while research and clin-
ical studies play second fiddle. Sweden has successfully iden-
tified the recipe to weave strong links between industry and 
academia, and now needs to chase that up by involving the 
healthcare system in our efforts to promote clinical research,” 
conjectures Helena Strigård, director general of SwedenBIO

For all of that, however, many MNCs appear highly en-
thusiastic about the country’s clinical research ecosystem. 
“Our Swedish affiliate is currently part of 20 global clinical 
trials, is conducting two local clinical trials, and is enrolling 
a total of 200 patients. Our volume of studies year on year re-
mains stable, and we have even established a dedicated clin-
ical study unit based out of Stockholm which supports our 
clinical studies throughout the entire Nordic-Baltic region 
from Phase I to Phase IV,” reports Sanofi’s country chair, 
Anna-Kaija Grönblad.

Nor is this sort of narrative an exception. Berkeley Vin-
cent, managing director for the Nordics and Baltics at Janssen, 
confirms that “around 20 percent of all global clinical trials 

 conducted by J&J’s pharma business 
have Nordic sites, with approximately 
40 ongoing Janssen studies in Sweden.” 
“In a relatively small country of only ten 
million people, having this many patients 
undergoing studies shows how profoundly 
invested we are in the local research eco-
system,” he argues.

CSL Behring, the market leader for 
the plasma protein segment is yet anoth-
er heavyweight player that places great 
emphasis on leveraging the Swedish clin-

ical research ecosystem. “We have been collaborating signif-
icantly to deliver evidence through clinical trials here locally 
and see Sweden as an appropriate location for some of our 
most important trials. For example, we participated in the 
world’s largest study ever in Chronic Inflammatory Demyeli-
nating Polyneuropathy (CIDP), an extremely debilitating dis-
ease, in which the body attacks its own nerves,” remembers 
Martin Tenlen.

Moreover, it is clear that the Swedish authorities will be 
pulling out all the stops to ensure that the country retains its 
status as a preferred clinical research destination. The Region 
of Stockholm, for example, has pledged to increase clinical 
trial numbers by 50 percent by 2022. “We are committed to 
simplifying and streamlining the process by which companies 
apply for trials so as to render it much more user friendly. We 
intend to achieve this by establishing a one-stop shop which 
will give a response within ten days if we are prepared to start 
the validation process,” boldly proclaims the region’s chair-
woman, Iréne Svenonius.

Meanwhile intense efforts are underway to integrate 
healthcare and research in state-of-the-art facilities that can 
handle high-end, complex R&D initiatives. “My priority 

Göran A. Ando, former chairman, Novo 
Nordisk; Anders Ekblom, vice-chair, LEO 
Pharma 
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has been to ensure that the massive investment [to the tune 
of USD 2.42bn] made for the New Karolinska Hospital in 
Solna generates maximum combined benefits for healthcare, 
medical research and education, not only for the Stockholm 
region but the country as a whole… A key part of solving 
this puzzle has been the establishment within the complex of 
BioClinicum, Europe’s most modern translational research 
facility  comprising 195 research laboratories where 900 
researchers from different specializations work together to 
implement the outcomes of medical research faster in health-
care,” she enthuses.

REGISTRIES: A TREASURE TROVE OF DATA

What really marks Sweden out, however, is its ‘National Qual-
ity Registries’ containing individualized data encompassing 
patient problems, medical interventions, and outcomes after 
treatment. “Our country is literally sitting on a gold mine of 
health meta data, enjoys access to epidemiologic statistics go-
ing back more than two centuries and possesses a population 
that is quite open to allowing their data to be collected and 
extrapolated. It is very much the confluence of these factors 
that has endowed us with a very unique resource,” explains 
Karolinska Institute president, Ole Petter Ottersen. 

Such wellsprings of information are, quite naturally, in 
high demand from researchers, who comb through the in-
tergenerational data observing patterns and linkages. Nor 
has this rare and unprecedented opportunity been lost on 
Big Pharma, almost all of which have been busy leveraging 
 Sweden’s databases to amass formidable quantities of real 
world evidence.

“Real-world data assessments are recognized at Merck as be-
ing valuable and important tools to further understand medical 
products in use post-approval, as well as to validate clinical trial 
data,” confides Anders Wesslau. “Obviously we are looking to 

Mattias Perjos, president and CEO, Getinge; Michelle Werner, 
country president, Nordics and Baltics, AstraZeneca; Joacim 
Nelsson, CEO, Arjo
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the registries as there is a great need among physicians, patients 
and payers in the healthcare system, to evaluate the long-term 
effects of product usage. ,” he continues.

Klaus Abel of LEO Pharma Nordics adds: “Sweden has 
great patient registries that allow us to assess our product’s 
performance in the real world,” he asserts. “You can do that 
in many countries, but Sweden, in particular, allows us to 
better understand the social impact of our treatments… the 
ability to utilize real-world evidence allows us to show the 
value of our products and how we can get them to the right 
patient populations.”

“We have been noticing that, for patients particularly, the 
quality registries are useful in answering practical questions 
that might occur during treatment, but were not originally cap-
tured during clinical trials. For instance, clinical trials do not 
sometimes take into consideration the possibility of  pregnancy, 
but this, of course, can happen, and this data is then incorpo-
rated and documented in the registries, ” agrees Wesslau. 

Certainly from a patient centricity standpoint the regis-
tries look to be a game changer. “We find them invaluable for 
 comprehending patient and medical needs for new products, 
as well as for following up on treatment outcomes” reckons 
CSL Behring’s Martin Tenlen. “Registries help us to better 
understand the markets and patient needs, for  example in 
the  immunoglobulin area, allowing us to improve the way 
we  operate and ultimately deliver up an improved patient 
experience.” 

Moreover, advanced insights garnered from the registries can 
also come in handy when entering into negotiations with pricing 
bodies and payers. 

“The brute reality is that traditional clinical trials do not 
offer much of a competitive advantage anymore as payers are 
 increasingly requesting additional and more stringent  evidence 
as they try and shield overly stressed healthcare budgets. Swe-
den, however, offers the ideal environment to develop version 
2.0 of clinical studies by churning out high-quality evidence 
from daily life,” reflects MSD vice president for the Nordic and 
Baltic Countries, Jakob Tellgren.

That is not to imply, though, that the system yet works seam-
lessly. As the TLV’s chief pharmacist and chair of the executive 
board of EUnetHTA, Niklas Hedberg is quick to point out, 
“Many of Sweden’s over 100 quality registries were assembled 
using a diverse array of structures and were built at a time when 
the infrastructure possibilities that we can choose today simply 
didn’t exist, resulting, in some cases, in poor interoperability.” 
In a bid to rectify this, the Swedish Research Council has been 
developing a metadata Register Utilizer Tool (RUT) with a view 
to facilitating access and sharing.

“This is undoubtedly a fantastic resource base, but the out-
standing challenge is that the different systems do not interact 
and talk with one another: one region’s data vault does not nec-
essarily match with the others, which is much more fragmented 
than it needs to be for a country of our size. It would be best if 
we could amalgamate the data into a single harmonized system 
and fortunately, there ongoing work in that direction which is 
sure to significantly enrich the value of the insights that we can 
generate,” opines LEO Pharma’s Anders Ekblom.

DIGITAL MASTERY

Unsurprisingly Sweden’s iconic registries are embedded within an 
all-round highly developed digital architecture and the country is 
gaining a reputation both for embracing and shaping the global 
digital revolution.

Martin Tenlen, general manager Nordics, CSL Behring; Pontus 
Billstam, managing director Nordics & Benelux, Otsuka; Niels 
Abel Bonde, managing director Sweden, Novo Nordisk
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For rare disease companies like Actelion, the cre-
ation of national quality registries in Sweden has 
been something of a game changer. “We view the 
registry as a unique asset for the pulmonary ar-
terial hypertension (PAH) community. At the mo-
ment, there are over 1,400 patients included in 
the registry, which is a lot relative to the size of 
the country and for a rare illness of this nature, 
but it is perhaps reflective of just how open the 
Swedes are to sharing their health data with lat-
est estimates pointing to as high as 95 percent 
willingness,” says Johan Wäborg, general manag-
er for the Nordic countries.

Actelion has actually been collaborating with and utilizing 
the registry right from inception. “Combining data from the 
disease registry with the healthcare databases has been 
allowing us to build rich data sets describing the effects 
of disease and treatment on quality of life as well as the 
influence of socioeconomic factors in a way that is unique in 

the world. This is of huge importance to us, giv-
en our company’s commitment to going beyond 
the pill and defining properly patient-centric solu-
tions that emphasize the patient experience and 
create normal lives again for those unfortunate 
enough to be afflicted by this debilitating illness,” 
he explains. In this way, Actelion has been rede-
ploying the insights generated so as to support 
product registration in other countries. “Ongoing 
global projects have been established that build 
directly upon extracts drawn from the registry,” 
he confirms.

Meanwhile the company has been stepping up its 
efforts to develop and introduce more effective diagnostic 
methods. “Since the acquisition of Actelion by Johnson & 
Johnson in 2017, innovation in early diagnosis methods has 
accelerated. My anticipation is very much that Sweden and 
the Nordics will become first time users of these new diagnos-
tic methods,” predicts Wäborg.

A Patient-Centric Approach to PAH

Johan Wäborg, 
general manager 
Nordic Countries, 
Actelion
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Indigenous companies, especially in the medtech segment, 
have also proven quick out of the blocks to adopt state-of-the-
art digital solutions. Arjo is a case in point. “Digitalization is 
very high on the agenda and consequently we’ve been work-
ing hard find solutions in the spaces of artificial intelligence, 
machine learning and connectivity with a view to growing 
our way up by incorporating these tools. For example, one of 
our current solutions is a simple tracking system for patient 
handling equipment that saves a significant amount of time 
for nurses,” reveals global CEO, Joacim Lindoff. “So far, the 
main thrust of our emphasis has been on digital solutions 

that aim to prevent things from happening, as opposed to the 
‘prediction’ business, which is on shaky regulatory ground.”

Another iconic local player, Getinge, has also been broadening 
its horizons. “I am proud to be able to say that our largest R&D 
investment at the moment is our collaboration with Verb Surgical 
for robotics, artificial intelligence and imaging,”  details Mattias 
Perjos, global CEO. “Furthermore, every new piece of equipment 
sold by our company now features built-in connectivity and will 
provide us input that can be used in our R&D efforts.”

A multitude of state-driven initiatives are also comple-
menting Sweden’s proliferation of health tech startups. Not 
only does the country already boast a wide range of digital 
health services encompassing e-prescriptions, personal online 
health accounts, electronic birth registrations, digital doctor 
appointments via video chat, and online booking systems, but 
the authorities have also committed to the 2025 objective of 
becoming “the world leader and trailblazer in harnessing the 
opportunities offered by digitization and e-health.”

Again the issues that Sweden now finds itself grappling 
with are primarily the product of history and the fact that the 
country was a first mover in going digital in the life science 
space. “Let’s not forget that a decade ago we were already  fully 
 digitalized with the systems being rolled out on a regional basis 

Ole Petter Ottersen, president, Karolinska Institutet; Iréne 
Svenonius, chairman, Region Stockholm; Peter Marcusson, 
Nordics general manager, Ferring
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so it’s hardly surprising that we are not quite up to date with to-
day’s international standards... thankfully, rectifying this does 
not entail replacing the current infrastructure rather joining up 
the dots to enable federation of data in a secure way,” rational-
izes Jenni Nordborg, director of Sweden’s Life Sciences Office

A PARAGON FOR REGULATORY SCIENCE

Sweden is also a model for pioneering regulatory science. “The 
Swedish Medical Products Agency (MPA) has been  extremely 
progressive in almost every aspect. The EMA farms out its re-
views to a rapporteur and co-rapporteur, and Sweden, along-
side the UK, has been the most prolific for these activities,” 
surmises Göran Ando. 

“Moreover at a local level, the MPA is regarded as a good 
partner in the sense that, although they have a reputation of 
being stringent and tough, their door is always open, they 
are supportive, and share their views and key information 
 effortlessly all of which is tremendously important for life 
science SMEs. At the same time, the Dental and Pharmaceu-
tical Benefits Agency (TLV) demonstrates a superb balance 
between prioritizing essential drugs at the right compromise 
for the companies and pushing these through onto the market 
quickly and efficiently,” he enthuses.

If there is one particular regulatory area where Sweden 
has already become something of a poster child and reference 
point, it is perhaps for its willingness to embrace value-based 
care. “The strength of Sweden’s regulatory process lies in 
its transparent value-based system. Historically, this system 
has made it possible to predict with a high degree of cer-
tainty whether a product will be reimbursed at the  national 

level by the TLV. The process is clear, the decisions are rel-
atively fast and, in our case, all of our diabetes  products are 

Having IPO-ed five years ago, Recipharm, Sweden’s 
iconic indigenous CDMO has seen its sales rocket-
ing by over 30 percent annually and has been on 
growth spurt plucking up overseas production as-
sets such former Roche and Sanofi facilities in Spain 
and the UK as well as plants across India. “The IPO 
was essentially a means to secure additional fund-
ing to speed up our international expansion and 
finance rapid inorganic growth,” recalls CEO Thom-
as Eldered. “Furthermore our Indian presence has 
become quite a differentiating factor vis-à-vis the 
competition and we have been able to harness that 
footprint to bolster our development capabilities.”

None of this has meant toning down their manufacturing pres-
ence in their home market, however. “We continue to main-
tain a strong  industrial footprint in Sweden, with no fewer than 

five manufacturing sites in Stockholm, Höganäs, 
Karlskoga, Strängnäs and Uppsala respectively 
and are continuing to invest deeply in smaller com-
panies in the country,” he says.

Conscious of the need to be always scale the val-
ue chain when operating production facilities in 
mature, developed ecosystems like Sweden, Reci-
pharm, is for the moment continuing to eschew any 
move into biologics. “We have decided to stay away 
from manufacturing biological compounds for now, 
remaining focused on the fill and finish part, which 
is our core bread and butter business… Most of 

our products are for injections and this market is still register-
ing decent growth, and anyhow we’re still talking about a high-
ly specialized activity to make these compounds so it makes 
sense to persevere with this niche.”

A Homegrown Champion in Contract Manufacturing

Thomas Eldered, 
president and CEO, 
Recipharm
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 approved and reimbursed,” highlights Novo Nordisk’s Niels 
Abel Bonde.

“The TLV has already been handed a government 
mandate to develop a new value-added pricing model of 
 biopharmaceutical drugs based on real-world outcomes as 
compared to the results of clinical trials,” confirms Olivia 
Wigzell, director general of the National Board of Health 
and Welfare. Indeed, the agency has already commenced a 

dedicated pilot project on real-world data analysis in con-
junction with heavyweight industry stakeholders – notably 
AstraZeneca and Sanofi.

“The Swedish model has already served as an example 
for other European countries, because we have the oldest 
health technology assessment body in the world along with 
a  value-based pricing system established 2002. Unique to the 
Swedish reimbursement system is the valuation from a societal 

One of the more idiosyncratic character-
istics of the Swedish regulatory system 
relates to the disproportionate levels of 
decision-making power wielded by the 
country’s 21 regions. “Power resides 
with each region independently over 
which medicines they pay for and use. 
In the case of prescription medicines 
included in the national reimbursement 
scheme, regions receive a block govern-
ment grant to finance them. However, for 
all other medicines, regions can decide if 
to finance them or whether instead they should be paid for by 
the individual,” clarifies Anders Knape, chairman of the Swed-
ish Association of Local Authorities and Regions (SALAR).

This dichotomy between the broader national perspective cou-
pled with local implementation carries both pros and cons. 
“The clear benefit derived from this decentralization is that 
the healthcare of each region attends to the specific needs 
of the local population and ecosystem, but the drawback is 

it can simultaneously create uneven 
access to innovation,” muses Roche’s 
Amy Van Buskirk. “Depending on the 
outcome of TLV´s assessment, compa-
nies may have to negotiate with county 
councils and other regional and local 
payers, which unnecessarily elongates 
the timeframe to bring such products to 
market and sometimes leads to differ-
ent outcomes according to postcode,” 
laments Pontus Billstam of Otsuka.

LEO Pharma’s Klaus Abel adds that, “There are always pros 
and cons between central and decentral decision-making. 
There are ways to achieve faster access to medicine than de-
centralized assessments, but there is also the risk that cen-
tralization ends up generalizing things, in which case you can 
lose the nuances. In general, the Swedish regions strike me 
as positive towards innovation, though budget pressure some-
times can lead to an excessive focus on price compared to the 
best value for patients.”

Amy Van Buskirk, general manager, Roche; 
Klaus Abel, general manager Nordics, LEO 
Pharma
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perspective, using a holistic approach as to how a treatment 
is contributing to the eventual overall outcome. While other 
countries may have a short-term budget plan, our system pro-
vides longevity in thinking about innovation,” argues Merck’s 
Anders Wesslau.

Assuming a role of leadership, however, necessitates con-
tinual improvement and work. “It is imperative that we do not 

rest upon our laurels and stand still,” cautions MPA director, 
Catarina Andersson Forsman. “As a regulator, we face many 
challenges with the onset of breakthrough technologies and 
treatments.

“The current system is not broken, but we are shifting 
in a different direction which naturally requires an alterna-
tive and bespoke regulatory and pricing pathway,” insists 

A rule change, five years ago, to Sweden’s Act 
on Pharmaceutical Benefits mandates that, six 
months after generic entry, the reference product 
has to decrease its price by approximately 65 per-
cent to keep reimbursement status. This new price 
then becomes the new maximum price for generic 
medicines. Thanks to this system, Sweden today 
can lay claim to the second lowest pharmacy pric-
es for generic medicines in the EU after Denmark. 
While this helps to free up public money to reinvest 
back into funding breakthrough innovation, it does 
make life tricky for generics firms. Local player, 
Bluefish, however, has hit upon a formula that still 
can be competitive.

“At Bluefish we believe that price competitiveness is not the only 
way to be successful in the generics business. For payers, having 
a stable partner who can reliably deliver high-quality products 
is just as important. At the end of the day, low prices become 
irrelevant if products are not available on the shelves. Where we 
stand out is by offering a 95 percent service level, which is pretty 
unique in our industry segment,” reveals CEO, Berit Lindholm.

As a result of this strategy, an increasing number 
of stakeholders are turning to Bluefish as a de-
pendable partner that they can trust in moments of 
need with the company regularly receiving calls from 
health authorities requiring assistance with stock 
outs. “We try to stand out by doing what the others 
do not and this is how we have been managing to 
maintain our growth trajectory. Our calculation is 
that a race to the bottom in terms of price slashing 
is unsustainable, so we need to have project val-
ues,” she concludes.

“Our other hallmark is we are flexible when select-
ing products to develop, either pursuing niche or commodity 
items depending on the situation and our competitive advan-
tages. The key lies in close collaboration between our country 
managers who understand their markets inside out and the IP 
specialists who can evaluate the lifecycle of a product based on 
variables such as the patent expiry, the evolution of care, and 
the onset of alternative therapies. Our strength is that we are 
swift-footed and open-minded to seize the initiative,” explains 
Lindholm.

Progressive Generics

Berit Lindholm, 
CEO, Bluefish 
Pharmaceuticals
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Novartis’  Judith Love. “Neither the 
industry nor the authorities yet know 
how this new framework should look, 
hence the need to experiment with in-
novative payment models that facilitate 
patient access and set up outcome-based 
mechanisms… I am nonetheless very 
confident that Sweden is the appropri-
ate venue to be pioneering this, thanks 
to the sheer openness, collaboration and 
enlightenment here.”

“The mature markets of Western 
Europe, in general, are a tough place 
to bring products to market and among European member 
states, the UK and Sweden are the most challenging in terms 
of health technology assessment,” ventures Otsuka’s Pontus 
Billstam. “However, in many ways, they offer a representa-
tion of how the future will look and are rightly deployed as 
benchmarks by other European nations for everything from 
pricing to reimbursement decisions.”

TEST-BED MARKET

All of this confers added credence to a widespread perception of 
the Swedish market as a test-lab and preferred venue of choice 
for experimenting with pilot initiatives. “Certainly for Otsuka, 
both the UK and Sweden function as early launch markets, which 
for me is very exciting. And given this status as a small, chal-
lenging, but dynamic and forward-looking marketplace, there is 
a clear logic as to why so many of the MNC’s use Sweden as 
a learning ground for new and upcoming country managers,” 
shrewdly notes Billstam.

Ferring’s Peter Marcusson reasons Sweden’s appeal as a 
living lab thusly. “I think it comes down to the constella-
tion of a variety of factors including a bold and enlightened 
regulatory apparatus, a sophisticated healthcare ecosys-
tem, a well-integrated academia and a cultural propensity 
to be an early adopter of technologies… For many pharma 
companies this market has become a haven for experiment-
ing with and trying out the next generation of diagnostics 
and treatment methods. Exciting things are happening out 
here as can be seen from ongoing discussions with respect-
ed Swedish clinical centers such as Karolinska University 
Hospital, Sahlgrenska  University Hospital and Skåne Uni-
versity Hospital, all of which have expressed great interest-
ing participating in clinical studies for these new treatment 
paradigms.”

Moreover the Swedish affiliates of many MNCs can boast 
having been the first to unveil first-of-a-kind innovations. 
Novo Nordisk counts as one such example. “I am very proud 
to say that our office was the first to introduce our durable 
smart insulin pen, which automatically records when and 
how much insulin was injected and is equipped with near 

field communications capabilities to 
move the data off the pen and to anoth-
er device,” recalls Niels Abel Bonde. “In 
the Swedish pilot, the pens were actu-
ally downloaded in the healthcare pro-
vider’s office using a kiosk with a view 
to improving the conversation between 
diabetes patients and the healthcare 
provider as well as so as to be able to 
combine insulin and glucose data for 
greater insights.”

However, a precondition to being 
able to launch early is a willingness to 

enter into a spirit of collaboration and inclusiveness and the 
mobilization of various stakeholders. AstraZeneca’s Mi-
chelle Werner, interestingly, offers some very clear advice for 
newcomers to the market on how to maximize their chances 
of a strong launch. “The key is to start early and engage 
directly with stakeholders while simultaneously fully uti-
lizing the real-world evidence available in the country. This 
represents a very different approach to formalistic product 
launches in the United States. In Sweden, there is a big em-
phasis on share of voice and thus the launch speed tends to 
be determined much more by the pace of the internal organ-
ization. The priority therein lies in collaboration with gov-
ernment, key external stakeholders and of course patients 
and physicians.”

FINDING THE GROOVE

Host to the internationally renowned medical university 
Karolinska Institute, the (soon-to-be) world’s most powerful 
neutron source, and MAX IV, the globe’s foremost synchro-
tron radiation source, Sweden clearly continues to cement its 
reputation as a trailblazing life science nation. The country 
will nonetheless have a tall task on its hands if it is to retain 
its competitive edge in a era in which medicinal science is be-
ing thoroughly shaken up by all manner of disruptive forces: 
from genomics and personalized precision therapies on the 
inside to artificial intelligence, algorithmic methodologies and 
blockchain on the outside. Only time will tell whether the 
country can hold its nerve, find its groove and remain ahead 
of the game. 

Nonetheless, in the eyes of many, the signs augur well. “Swe-
den is auspiciously positioned for the life science paradigm of 
tomorrow in that we have at our fingertips a collection of rich 
data sets, a small cohesive population and an intelligent ap-
proach… collectively we seem to be advancing the infrastruc-
ture and the data science perspective to unlock brave new op-
portunities,” remarks Roche’s Amy Van Buskirk. “Sweden will 
never be the largest market for this sort of thing, but there’s 
absolutely no reason why it can’t be the smartest,” concludes 
Anders Blanck. 

Berkeley Vincent, managing director, 
Nordics & Baltics, Janssen; Anders 
Wesslau, managing director, healthcare, 
Merck
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Biosensors in Pharma:     
A Dose of Optimism
Technology grabbing the attention of watchful industry

A mong the newly acces-
sible technologies that 
the pharma industry is 
monitoring or engaging 

with as it navigates a changing 
healthcare landscape, the ultra-
small biosensor has been gain-
ing traction recently. Technolog-
ical advances in the area are 
seeing biosensors move out of 
the hospital setting and into 
everyday life. According to some 
reports, the biosensors market 
will surpass $30 billion by 2024. 
The fastest growing segment of 
this market, notes Labiotech.eu 
in a November 2018 article, is 
home monitoring kits, which 
“could make a big impact in 
ensuring people comply with the 
treatments prescribed by their 
doctor.”

With European studies show-
ing that around 50% of medi-
cines for chronic diseases are not 
taken as prescribed, and that 
almost 200,000 deaths each 
year result from patients missing 
or using the incorrect dose, the 
biosensor may become one of 
the saviors pharma has been 
looking for.

The problem of taking the 
wrong dose does not lie wholly 
with the patient, of course. 
“Dosing is a dynamic process,” 
said Dr. Timothy Rawson in his 
presentation on Imperial Col-
lege’s research on microneedle-
based sensors at the Sensors in 
Medicine Conference in London 
in September. Rawson explained 
how incorrectly prescribed anti-
biotic treatments are contribut-
ing to the antimicrobial resis-

tance crisis, which is expected 
to claim 10 million lives per 
year globally by 2050. Thirty to 
60% of antibiotic prescriptions 
are currently “inappropriate,” 
said Rawson. By contrast, indi-
vidualized dosing can reduce 
the development of antimicro-
bial resistance, reduce the inci-
dence of toxicity, and, in criti-
cally ill patients, reduce 30-day 
mortality. 

Imperial’s work on micronee-
dle-based sensors offers a hope-
ful glimpse into how biosensors 
are “opening up new frontiers” 
in individualized therapy. Cou-
pling a real-time beta-lactamase 
sensor to a closed-loop system 
can offer more individualized 
use of antibiotics and a better 
understanding of the relation-
ship between dose and clinical 
response, explained Rawson’s 
colleague, Dr. Sally Gowers. 
What’s more, the microneedle-
based sensors are “minimally 
invasive, painless, and cause no 
bleeding.”

Experts predict that the bio-
sensor’s impact on the develop-
ment of precision and personal-
ized medicine is on the horizon. 
Observing that no patient expe-
riences exactly the same thera-
peutic response to a specific dose 
of the same compound, CatSci’s 
Ross Burn told Chemistry World 
that he expects the use of in vivo 
monitors to become “much more 
commonplace,” with the data 
helping to inform optimized 
population doses. 

Meanwhile, wearable sen-
sors’ potential for real-time 

health monitoring will provide 
“a more complex picture of 
what’s going on in the body,” 
Eccrine Systems’ Andrew Jajack 
told Labiotech. “A lot of the way 
we diagnose disease is based on 
single-moment-in-time mark-
ers,” noted Jajack. Real-time 
monitoring via sensors, however, 
“will lead to more diagnostic 
techniques across a spectrum of 
diseases.” 

The pharma industry has 
been taking note. In September, 
Astellas Pharma announced a 
joint research and development 
agreement with California-
based startup iota Biosciences to 
explore new biosensing and 
treatment measures using 
implantable medical devices 
powered by ultrasound waves 
from outside the body. 

iota co-founders and co-
CEOs Michel Maharbiz and 
Jose Carmena said they “envi-
sion a future in which our ultra-
small implantable devices will 
be used in combination with, or 
as an alternative to, conven-
tional diagnostics and thera-
pies.” iota and Astellas plan to 
use these purpose-built devices 
in preclinical studies in several 
diseases. 

It is two years now since FDA 
approved the first drug in the US 
with a digital ingestion tracking 
system—Otsuka Pharmaceuti-
cal and Proteus Digital Health’s 
Abilify MyCite for schizophre-
nia and bipolar disorder, which 
has an embedded, ingestible sen-
sor that records that the medica-
tion was taken. The Astellas-
iota announcement, however, 
looks like the start of a new era 
of industry investment in the 
area of implantable biosensors, 
which promises to extend their 
use beyond the realm of patient 
adherence. 
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