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Approved in 1976 and used in the 
treatment of brain tumors and 

Hodgkin’s lymphoma, lomustine used 
to be produced by Bristol-Myers Squibb.

The drug has since been picked up and 
“rebranded” by a Miami-based private 
company called NextSource Pharma-
ceuticals, which sells it at a price many 
regard as mind-boggling, considering 
that this alkylating nitrosourea com-
pound is so basic that an average stu-
dent at a chemistry program at, say, 
Purdue University, could make it in a 
bath tub without blowing up her dorm.

Until earlier this week, NextSource was 
embroiled in a massive court battle over 
ownership. Court documents contain al-
legations about the CEO, Robert DiCris-

ci, having an af fair with his generously 
compensated assistant and expensing 
five-figure tabs at strip joints. An attor-
ney for the CEO said the salacious al-
legations were untrue and were ruled 
irrelevant by a judge.

But, clearly, the ownership stake in the 
company was worth fighting for. Raw 
materials for making lomustine, its only 
product, cost 25 cents per course, and 
the finished product now sells for $2,411 
for a typical six-week treatment.

Characters in this story include a brain 
tumor doc in a Duke hoodie, and an  
organic chemistry professor at Purdue 
who believes that generic drugs can 
be made so cheaply and so safely that 
seemingly omnipresent drug shortages 

would just go away. There are also con-
gressional investigators, and sundry 
folks who work at DARPA, FDA, and NCI.

If you treat brain tumors, you give a lot 
of lomustine. In glioblastoma multi-
forme and anaplastic astrocytoma, the 
standard lomustine control arm rou-
tinely beats experimental treatments. 
Add procarbazine and vincristine and 
you get the much-used PCV regimen. 
You gotta have lomustine.

Early in 2017, Henry Friedman, dep-
uty director of the Preston Robert 
Tisch Brain Tumor Center at Duke, was 
stunned to learn that his patients were 
suddenly unable to pay for this old war-
horse of a drug.

LOMUSTINE’S PATH FROM 
UNAVAILABLE BUT CHEAP TO 
PLENTIFUL BUT EXPENSIVE
NEEDED: A BETTER MANUFACTURING METHOD
By Paul Goldberg

Lomustine, a.k.a. CCNU, is an old cancer drug.

A couple of years ago, it was hard to obtain but 
cheap. It has since turned a corner, becoming 
plentiful but wildly expensive.
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According to Thompson, a process 
called continuous manufacturing is a 
better alternative for making simple 
small-molecule drugs. 

In continuous manufacturing, drugs are 
produced through a sequence of cou-
pled flow reactors, which reduce pro-
duction costs by utilizing a smaller and 
safer production facility, and improving 
quality monitoring throughout the man-
ufacturing process. Thompson’s work on 
the technology is funded by DARPA.

Thompson read Friedman’s guest ed-
itorial in The Cancer Letter on Friday, 
Sept. 29, 2017. On Monday, Oct. 1, he 
announced to the team that they would 
use lomustine as proof-of-principle that 
generic drugs can be produced cheap-
ly and ef ficiently by using continuous 
manufacturing. 

Within six months, Thompson’s team 
developed a method to make lomustine 
at a rate equivalent to one dose every 
two hours using continuous manufac-
turing, which uses machinery that takes 
up as much space as a dorm refrigerator.

In his paper about the making of lomus-
tine, Thompson writes: 

“Desorption electrospray ionization 
mass spectrometry (DESI-MS) is used 
to quickly explore a large number of re-
action conditions for one of the reaction 
steps and guide the efficient translation 
of optimized conditions to continuous 
lomustine production. Using only four 
inexpensive commercially available 
starting materials and a total residence 
time of 9 min, lomustine was prepared 
via a linear sequence of two chemical 
reactions performed separately in two 
telescoped flow reactors. Sequential 
of fline extraction and filtration results 
in a 63% overall yield of pure lomustine 
at a production rate of 110 mg/h. The 
primary advantages of this approach 
are the rapid manufacture of lomustine 
with two telescoped steps to avoid iso-
lation and purification of a labile inter-
mediate and the mild conditions used 

massive price increases in recent years, 
resulting in increased costs for both 
patients and taxpayers,” the editorial 
reads (The Cancer Letter, Sept. 29, 2017). 
“This practice of arbitrary price increas-
es is unconscionable. It poses a serious 
threat in our ability to provide safe, ef-
fective, and af fordable care for cancer 
patients who have no other options.”

The editorial triggered considerable 
news coverage and a letter from three 
members of the U.S. Senate oversight 
committees. 

Meanwhile, in 
West Lafayette
Meanwhile, in West Lafayette, Indiana, 
David H. Thompson, a professor at the 
Department of Chemistry at Purdue 
University and a member of the Purdue 
Center for Cancer Research, was work-
ing on a better way to produce drugs.

Thompson believes that problems with 
generics begin with the production pro-
cess. Now, to make a generic, a manu-
facturer uses or rents a production 
facility and runs a “campaign” that pro-
duces a batch of the compound, which 
is then stored and sold. When the prod-
uct starts to run out, a new campaign is 
waged by the sponsor. 

“Some of our patients said they can’t 
take the drug anymore, because they 
can’t af ford it,” Friedman said. “Some 
of them go into major financial toxicity 
as a function of the therapy. It’s either 
that they don’t take it, or they go into 
catastrophic financial status to be able 
to get it. And for some diseases, lomus-
tine is really one of the best drugs out 
there—and they can’t use it. 

“That’s af fecting our patients, and their 
lives, and their loved ones. Because if 
they take the financial toxicity, it never 
goes away. No one’s ever going to for-
give those debts. So, it’s truly a medical 
social tragedy.”

Af ter hearing complaints from his pa-
tients, Friedman and his team looked 
at the price of lomustine, learning that 
the drug that used to cost $121 for a 
200mg dose taken every six weeks has 
indeed gone up fourteenfold between 
2013 and 2017.

It has since gone up by nearly 
another 50%.

Friedman called The Cancer Letter, and 
was invited to write a guest editorial.

“The unfortunate reality of the situation 
is that lomustine is just one of many 
of f-patent medications that have seen 

Average Wholesale Price per Capsule of Lomustine According to the Red Book 

Capsule Strength CeeNu (BMS) Gleostine (NSB) Gleostine (NSB)

10 mg $10.59 $74.52 $109.16
40 mg $31.88 $298.08 $436.67
100 mg $60.61 $822.84 $1205.42
Ef fective Date* 2013 08/2017 11/2018

BMS: Bristol-Myers Squibb
NSB: NextSource Biotechnology

*Ef fective date represents the last date that the drug 
price changed.

Note: 5 mg capsule strength no longer available.

Reference for Red Book
Active Ingredient: Lomustine RED BOOK Online.  Mi-
cromedex Healthcare Series [database online].  Green-
wood Village, CO: Truvan Health Analytics; 2019.  Ac-
cessed October 31, 2019. 

Table Source:  Mallika P. Patel, PharmD, Neuro-On-
cology Pharmacist, Preston Robert Tisch Brain Tumor 
Center, Duke University Medical Center

https://cancerletter.com/articles/20170929_4/
https://cancerletter.com/articles/20170929_4/
https://cancerletter.com/articles/20170929_4/
https://www.collins.senate.gov/sites/default/files/3_22%20Tri-Source%20Letter%20FINAL.pdf
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ity of quality medicines to patients,” the 
guidance reads.

In 2014, FDA published also a draf t guid-
ance on lomustine, in which it asked the 
sponsor of the generic version to aim for 
a 90% level of a specific drug metabo-
lite relative to the level produced by the 
commercial agent. 

“It’s not specifying the time point of 
that measure. It’s not clearly specify-
ing the number of patients. It’s just 
stating a double-crossover design with 
90% or better similarity in metabolite 
concentration,” Thompson said to The 
Cancer Letter.

FDA of ficials didn’t respond to this re-
porter’s questions by deadline.

Thompson’s DARPA funding will run out 
in January, and he has applied—unsuc-
cessfully, so far—for funding from the 
NCI Small Business Innovation Research 
grant program.

“As an outgrowth of the work we have 
done, a startup company was formed 
and applied to NCI for SBIR funding to 
build up the capability for continuous 
synthesis of drugs in shortage,” Thomp-
son said. “Lomustine production was an 
alligator we thought we could wrestle. 
We chose that as a target, wrote an SBIR 
proposal, and had several people review 
it before it was submitted. 

FDA guidances, NCI rules 
It’s not at all clear what it would take for 
Thompson or his institution to obtain 
regulatory approval to make lomus-
tine and other generics via continuous 
manufacturing.

Last February, FDA published a draf t 
guidance for industry on the subject of 
continuous manufacturing.

“Continuous manufacturing can im-
prove pharmaceutical manufacturing 
by, for example, using an integrated 
process with fewer steps and shorter 

processing times; requiring a small-
er equipment footprint; supporting 
an enhanced development approach 
(e.g., quality by design (QbD) and use 
of process analytical technology (PAT) 
and models); enabling real-time prod-
uct quality monitoring; and providing 
flexible operation to allow scale-up, 
scale-down, and scale-out to accom-
modate changing supply demands,” the 
guidance reads. 

“We also expect that this operational 
flexibility may decrease the need for 
some post-approval regulatory sub-
missions. Therefore, FDA expects that 
adopting continuous manufacturing for 
pharmaceutical production will reduce 
drug product quality issues, lower man-
ufacturing costs, and improve availabil-

in the nitrosylation step, thereby signifi-
cantly increasing the purity and yield of 
this active pharmaceutical ingredient.”

The paper, published in a journal called 
Organic Process Research and Develop-
ment, is posted here. 

Thompson said the platform he wants 
to construct would be able to meet the 
U.S. demand for lomustine as well as 
more than half of the cancer drugs on 
FDA’s shortage list. 

Continuous manufacturing can be used 
to make: dexamethasone, dexrazoxane, 
leucovorin, and methotrexate. The tech-
nology’s total synthesis capabilies cur-
rently don’t work for vinblastin and vin-
cristine. However, it may be possible  to 
produce these two drugs by semi-syn-
thetic methods, Thompson said.

“We haven’t worked the numbers hard, 
but what we have looked at are the costs 
of the starting materials [for lomustine], 
the solvents needed to produce the ma-
terial, and the raw material costs; in other 
words, no labor costs or hardware invest-
ments, regulatory compliance and mar-
keting expenses, or amortization burdens. 
Just producing the material is no more 
than $1 per gram,” Thompson said to The 
Cancer Letter. “That’s without working 
hard to find cheaper sources of starting 
materials, so I expect that the cost of the 
compound is something that should be 
more reflective of what it was five years 
ago, rather than what the current cost is.

“If you work through calculations with 
those kind of numbers, $1 of starting 
material is going to treat roughly four 
individuals for one treatment cycle.”

That’s 25 cents worth of raw material 
needed to treat a patient for one cycle 
of therapy. NextSource charges 9,644 
times that today—$2,411—for the 
finished drug required for a standard 
course of treatment.

A conversation with Thompson ap-
pears on page 10.

Some of our patients said they can’t take the 
drug anymore, because they can’t afford it. 
Some of them go into major financial toxicity 
as a function of the therapy. It ’s either that 
they don’t take it, or they go into catastrophic 

financial status to be able to get it.
– Henry Friedman

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Lomustine_draft_Oral%20cap_RLD%20017588_RC07-14.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/psg/Lomustine_draft_Oral%20cap_RLD%20017588_RC07-14.pdf
https://www.fda.gov/media/121314/download
https://www.fda.gov/media/121314/download
https://pubs.acs.org/doi/10.1021/acs.oprd.8b00387
https://www.fda.gov/drugs/drug-safety-and-availability/drug-shortages
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that enhance its sensitivity, potential for 
information or potential to advance sci-
entific knowledge or clinical practice?”

When the invisible 
hand loses its grip
The Purdue Center for Cancer Research 
plans to support the development of lo-
mustine through a not-for-profit entity 
called Boilermaker Health Innovations. 

“Through BHI, a nonprofit organization, 
we are proposing to invest suf ficient 
funds to get it through SOP develop-
ment for an FDA production process,” 
Timothy Ratlif f, the Robert Wallace 
Miller director of the Purdue Universi-
ty Center for Cancer Research and Dis-
tinguished Professor of Comparative 
Pathobiology, said to The Cancer Letter. 

“Then we’re hoping that this investment 
can aid the founding of a for-profit com-
pany, because the platform has been 
validated and can produce a single 
drug, even though other drugs can be 
developed with a similar platform, en-
abling the company to grow to a point 
where it can actually produce multiple 
drugs, and produce them in a very ef fi-
cient low-cost manner that would allow 
them to be not only competitive in the 
market, but also to be profitable. Not 
blockbuster profitable, but fundamen-
tally sound profitable.”

Ratlif f said the innovative production 
method would make it possible to pro-
duce the drug at a moderate price.

“Continuous manufacturing takes less 
personnel,” he said. “For David to pro-
duce suf ficient drug to meet market 
demand, it’s probably one-half-per-
son-year and now he has developed 
the technology. It’s not a high-cost 
production process. It’s computerized, 
the product comes out the other end 
purified and ready to go, and there are 
monitoring systems along the way. If 
the product is not pure enough, things 

tially a proof of principle for continuous 
manufacture of active pharmaceutical 
ingredient,” Thompson said. “Actually, 
I should be quick to point out that there 

are not yet any FDA-approved agents 
that have been made by so-called end-
to-end continuous manufacture. There 
are some steps in approved drugs that 
had been done continuously, but no 
complete drug product.”

NCI doesn’t publicly discuss individual 
grant applications. “However, the re-
view criteria are stated in the SBIR/STTR 
funding solicitation,” said a spokesper-
son for the institute.

The solicitation uses the following tem-
plate for assessing innovation: 

“Does the application challenge and 
seek to shif t current research or clinical 
practice paradigms by utilizing novel 
theoretical concepts, approaches or 
methodologies, instrumentation, or 
interventions? 

“Are the concepts, approaches or meth-
odologies, instrumentation, or inter-
ventions novel to one field of research 
or novel in a broad sense? 

“Is a refinement, improvement, or new 
application of theoretical concepts, ap-
proaches or methodologies, instrumen-
tation, or interventions proposed? 

“Does the design/research plan include 
innovative elements, as appropriate, 

“The state of Indiana committed match-
ing funds for the company, should it be 
awarded an SBIR grant, and we were as-
signed so-called Entrepreneurs in Resi-

dence at Purdue, which is a mechanism 
that the institution has created to sup-
port faculty startups. Quite a lot of insti-
tutional support was garnered to move 
the proposal forward including the BHI 
seed investment I mentioned earlier.

“Unfortunately, the proposal was 
scored, but not suf ficiently favorably 
to garner funding,” Thompson said. 
“Essentially, what I had been warned of 
in my first calls to the NCI to discuss our 
plans, was that the study sections did 
not view generics favorably, in spite of 
the innovative manufacturing processes 
being developed. That turned out to be 
exactly the fate of this proposal. It was 
scored poorly, because lomustine was 
not a new chemical entity, not a new 
compound—we were suf fering on the 
‘innovation’ aspect of the proposal, 
where the innovation in terms of con-
tinuous synthesis was not viewed as im-
portant as the innovation required for a 
new compound.”

The team has since reapplied for an 
SBIR grant. 

“We have revised the proposal and 
addressed the reviewers’ comments 
point-by-point, and made modifications 
to our plan that we felt would address 
their concerns, and keep us focused on 
using the lomustine example as essen-

If you work through calculations with those 
kind of numbers, $1 of starting material is 
going to treat roughly four individuals for one 

treatment cycle.
– David H. Thompson

https://grants.nih.gov/grants/guide/pa-files/PA-18-573.html
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Of course, inflation happens. Regard-
less, Thompson’s estimate of the cost 
of the raw materials needed to make 
lomustine is roughly 25 cents per course 
of treatment for an average patient.

Earlier this week, NextSource’s CEO 
and other shareholders resolved their 
litigation, said Joseph A. DeMaria, an 
attorney with the Miami firm of Fox 
Rothchild, who represented DiCris-
ci, the CEO. The salacious elements of 
the initial complaint were ruled irrele-
vant—and were untrue to begin with, 
DeMaria said.

DeMaria said NextSource has respond-
ed to the letter from the three U.S. sen-
ators, but that response hasn’t been 
made public.

“As far as the price of lomustine, it was 
dealt with by experts, and I can tell you, 
because I’ve seen it, they made detailed 
presentations to the Senate—detailed 
presentations,” DeMaria said to The 
Cancer Letter. “The company cooperated 

completely and responded by produc-
ing extensive information to support 
their pricing. They hired professionals 
who are experts in the area to deal with 
the Senate inquiry. 

“The last I heard, the senators didn’t 
have any follow-up inquiry af ter re-
ceiving it.”

de-escalating the dosage of ap-
proved cancer drugs (The Cancer Let-
ter, March 29.)

NextSource increases 
price by nearly 50%
When this reporter asked Friedman 
and his team to check the Red Book 
price of lomustine, they were stunned 
to see that the price of a 100mg dose has 
gone up another notch—from $822.84 
to $1205.42 since 2017—almost a 50% 
price hike. 

“It’s greed, pure and simple,” 
Friedman said.

At the time it faced intense scrutiny, 
NextSource posted a “statement re-
garding media coverage” on its website.

“A recent report places the cost to de-
velop and launch a single drug at just 
shy of $3 billion,” the statement read, 

overlooking the fact that NextSource 
didn’t develop lomustine. BMS did. Half 
a century ago.

Also, the company said lomustine’s 
price reflects “the cost of raw materials, 
including a key manufacturing compo-
nent, which has increased substantially.”  

shut down and you go back and clean 
it up. You don’t really lose your product 
that you synthesized, because it doesn’t 
meet purity specifications.”

Purdue’s other options may include 
working with Civica Rx, a non-profit ge-
neric drugmaker that aims to produce 
drugs that are in short supply. 

“It would be a real advantage to us as 
a production facility to have a distri-
bution through a group that’s capable 
of distributing [to hospitals and health 
systems],” Ratlif f said. “Otherwise, we 
would have to use a contract research 
organization that we would have to pay.”

Another strategy could include work-
ing with NCI.

“We have a MOU with Frederick Nation-
al Laboratory for Cancer Research, and 
we could discuss with them the possibil-
ity of partnering,” Ratlif f said. “I mean, 
lomustine is a first step, and then we 
want to move forward in producing 
other drugs at an ef ficient rate, and if 
we could partner with NCI, we would be 
more than happy to do it.”

Indeed, NCI is an interested party 
here. “I think this would be a construc-
tive activity for NCI, much better than 
funding clinical trials of unaf fordable 
pharma drugs,” said Mark Ratain, the 
Leon O. Jacobson Professor of Medi-
cineDirector, Center for Personalized 
Therapeutics and associate director 
for clinical sciences, at the University of 
Chicago Comprehensive Cancer Center.  

“Some of these old drugs that are in 
short supply are baked into protocols—
which means NCI has a stake in fixing 
this problem,” Ratain said to The Cancer 
Letter. “Anything they can do to make 
these drugs available would be consis-
tent with advancing their own research.”

Ratain is one of the founders of a 
non-profit consortium focused on 

It ’s not a high-cost production process. It ’s 
computerized, the product comes out the other 
end purified and ready to go, and there are 

monitoring systems along the way.
– Timothy Ratlif f

https://cancerletter.com/articles/20190329_1/
http://nextsourcepharmaceuticals.com/press/Statement-Media-Coverage-Gleostine.aspx
http://nextsourcepharmaceuticals.com/press/Statement-Media-Coverage-Gleostine.aspx
https://civicarx.org/
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David H. Thompson
Professor, Department of Chemistry, Purdue University
Member, Purdue Center for Cancer Research

Purdue’s Thompson: 
Lomustine establishes proof 
of principle for resolving 
cancer drug shortages

It’s pretty striking 
that starting from 
zero, starting from not 
having done any of the 
reactions or having any 
hands-on familiarity 
with lomustine, it 
took us about a half-a-
person-year to go from 
zero to producing it at 
the equivalent of one 
dose every two hours. 
                                              

CONVERSATION WITH 
THE CANCER LETTER
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David H. Thompson, a professor at the 
Department of Chemistry at Purdue 
University and a member of the Purdue 
Center for Cancer Research, is working 
on a better and faster way to produce 
drugs and eliminate shortages.

Using an approach called continuous 
manufacturing, his lab can now produce 
a suf ficient quantity of the cancer drug 
lomustine to meet all of the U.S. needs. 

For now, this can be accomplished with 
machinery that takes up about as much 
space as a small refrigerator. 

Though several drugs in the U.S. are pro-
duced partially using continuous man-
ufacturing, none are synthesized from 
start to finish with this method. Thomp-
son, whose work is funded by DARPA, 
wants to receive FDA approval for mak-
ing a generic version of lomustine. 

He believes that current capabilities of 
this technology make it possible to pro-
duce four of the six cancer drugs on the 
FDA shortage list. 

They are: dexamethasone, dexrazox-
ane, leucovorin, and methotrexate. 
Two other drugs—vinblastin and vin-
cristine—are beyond current total syn-
thesis capabilities.

Thompson spoke with Paul Goldberg, 
editor and publisher of The Cancer Letter.

Paul Goldberg: I’m puzzled by 
this entire issue of drug short-
ages. Every two years, for 
about two weeks, it comes up, 
and then for two years or so 
it just goes on without being 
noticed. Then there’s anoth-
er two weeks of breast-beat-
ing, and another two years of 
nothing. You’ve actually done 
something to address this. 
You are making a drug.

David Thompson: We are making an ac-
tive pharmaceutical ingredient. To get 
back to the heart of the question, it’s 
knowing where to focus your attention 
and ef forts. 

That’s from an academic perspective. 
From a business perspective, I think 
it’s the unfortunate reality of the 
Hatch-Waxman Generic Drug Act that 
there’s just no money in it for pharma to 
continue to produce agents that are not 
serving large markets and where there 
aren’t large profit margins.

The various shortages, I think, are 
arising for business reasons. It makes 
no sense to continue, or if it’s not a 
blockbuster drug, for supply reasons, 
because of the structure of the manu-
facturing process. 

The drug precursors are made in one fa-
cility, quality tested, and then packaged 
up and shipped to another.

It makes the whole system more brittle 
and prone to shortages, because you are 
not able to meet immediate needs for 
production of the active compound in 
one coherent, streamlined process.

You jumped into this issue 
with this drug called lomus-
tine. We should just talk about 
lomustine for a few minutes, 
because here is a drug that 
used to be available that prob-
ably most of your students at 
Purdue could make in their 
bathtubs. Somebody has 
jacked up the price and up-
set Henry Friedman at Duke 
enough that he called me. 
What happens then? How do 
you get into this?

DT: The way we got into it was by read-
ing the story that was in the Sept. 29 

2017 issue of The Cancer Letter, and re-
alizing that we were in a position to 
actually challenge ourselves to make 
the molecule, lomustine, in a so-called 
continuous synthesis manner. 

Unlike most processes for manufactur-
ing pharmaceutical agents where there 
are large reactors, of ten three, four-sto-
ry reactors that are $500+ million dollar 
installations that perform one step, and 
then you transfer the product of that 
reactor to a second reactor to do the 
second step.

That’s a so-called “batch-wise” man-
ufacturing process. That’s the classic 
method, and it’s the way that essential-
ly, today, we still teach all of our enter-
ing bachelor’s level chemistry students 
how to do reactions in batch. 

What is dif ferent from the batch meth-
od, and what we have the capability to 
do is a so-called “continuous” produc-
tion method. 

This is actually more similar to how a 
petrochemical plant operates, where 
the crude oil goes in one end, and all 
of the distillates, all the dif ferent frac-
tions of compounds come out to feed 
secondary reactors at the other end of a 
more complex, but continuous process-
ing operation.

We were developing new continuous 
processes as part of a DARPA-funded 
project to make small organic mole-
cules, most of which were active phar-
maceutical ingredients (API). We had 
made three other APIs before we be-
came aware of the lomustine challenge.

We just selected lomustine as the next 
target for our lab to go af ter. It’s pretty 
striking that starting from zero, starting 
from not having done any of the reac-
tions or having any hands-on familiarity 
with lomustine, it took us about a half-
a-person-year to go from zero to pro-
ducing it at the equivalent of one dose 
every two hours.

https://cancerletter.com/articles/20170929_4/
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Actually, there are risks associated with 
that, because each run, when you’re 
working on a large volume, that poten-
tially represents an explosions hazard or 
an exposure hazard due to unintended 
releases into the environment. 

It’s one of the many advantages that 
the continuous synthesis method of-
fers—at any one instance, the amount 
of material being produced is much, 
much smaller, it can be created on an “as 
needed” basis, and the need to transfer 
or stockpile inventory is reduced. 

In addition, continuous reactors that are 
designed to produce materials on the 
tons-per-hour scale are no larger than 
a dormitory refrigerator, so the real es-
tate footprint is significantly reduced.

The reactor systems are really very com-
pact, and from a safety perspective, 
there are huge advantages as well, in 
terms of capital costs, limiting person-
nel exposure and fire hazards, and all 
the rest. To get back on point, the idea 
is that you can run 24/7—24 hours a day, 
seven days a week--producing smaller 
amounts at any given instant, but you’re 
doing that continuously. 

An analogy we of ten use in the lab is 
that most people who make a batch of 
cookies, you make it on a cookie sheet. 
You shove that in the oven. Some on 

That’s without working hard to find 
cheaper sources of starting materials, so 
I expect that the cost of the compound 
is something that should be more re-
flective of what it was five years ago 
rather than what the current cost is.

A dollar per gram? How far 
does a gram take you? What’s 
the global need?

DT: The lomustine dosing is every six 
weeks, 130 milligrams per square meter. 

For an average male, the dose would 
be about 245 milligrams. For an aver-
age female, it would be roughly 210 
milligrams. 

If you work through calculations with 
those kind of numbers, $1 of starting 
material is going to treat roughly four 
individuals for one treatment cycle.

Good God! Of course, there 
should be other costs, but 
still, this gives us some idea. I 
guess, the way I’ve always un-
derstood generics work, gen-
erally you have the sponsor of 
the generic launch something 
called a “campaign,” in which 
they rent a facility some-
where, and then they make a 
bunch of drug, and then they 
just haul it away somewhere, 
and store it, and use it up, and 
then have another campaign. 
That’s exactly the opposite of 
what you’re proposing.

DT: You’re correct in that batch process-
es are campaign-based, i.e. gearing up 
to make one large batch. 

It’s a simple, small-molecule 
drug. Very simple, right?

DT: That’s right. It is simple, but it comes 
with contamination and exposure risks 
that could impact personnel or the en-
vironment if not handled safely. 

It’s made, in our case, in a two-step 
chemical sequence, that is, two chemi-
cal reactions that are stitched together 
back-to-back in this continuous process. 

Reaction number one occurs in a flow 
reactor. The output of that goes into a 
continuous extractor. The output of the 
extractor feeds the second reactor. 

What comes out of the second reactor 
is material that we directly crystallize 
and isolate as a solid API substance. It’s 
a simple molecule, and the process is 
fully contained so it is environmental-
ly safe. It’s hard to understand other 
than business reasons why it should be 
in shortage.

Amazing. How much do you 
think it should cost? I’m not 
asking you to price a drug, but 
can you get at it in some way?

DT: We haven’t worked the numbers 
hard, but what we have looked at are 
the costs of the starting materials, the 
solvents needed to produce the mate-
rial, and the raw material costs; in oth-
er words, no labor costs or hardware 
investments, regulatory compliance 
and marketing expenses, or amortiza-
tion burdens. 

Just producing the material is no more 
than $1 per gram. 

At any one instance, 
the amount of material 
being produced is 
much, much smaller, 
it can be created on 
an “as needed” basis. 
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That funding is scheduled to terminate 
in early 2020. Where that will leave us 
is at the point where we have demon-
strated that scale-up capability, but will 
not have crossed the Rubicon of having 
converted our process to GMP. 

To do so, to actually do that conversion 
to enable the process to be GMP, is go-
ing to require another roughly $400,000 
to $500,000 investment in equipment, 
plus personnel and analytics. 

Fortunately, we have some funding for 
equipment purchases from the Purdue 
Center for Cancer Research through 
their Boilermaker Health Innovations 
(BHI) non-profit funding mechanism. 

The Purdue Center for Cancer Research 
through BHI is planning to support the 
development of the GMP process for 
production to better position the tech-
nology for obtaining the outside finan-
cial investment needed to finalize FDA 
approval of the product for distribution 
to patients.

In other words, some purchase of larg-
er-scale equipment and building of an 
enclosure so that we have much better 
environmental control and reproduc-
ibility, as well as incorporation of what’s 
referred to as process analytical tools. 

What that really means are integral 
sensors that are built into the continu-
ous production line, so that you can tell 
whether the material is being manufac-
tured at an appropriate level of purity.

You really need about $500,000 
roughly more to essentially set 
up something akin to a com-
mercial operation.

DT: That would be the hardware cost. 
I would think the way I’ve roughed it 
in, it’s probably another $1.5 million to 
cover the personnel cost that would be 

point where it’s substantially matching 
the supply need. 

The thing I should be sure to point 
out is that the way that we’re produc-
ing it, it’s not a Good Manufacturing 
Process (GMP) operation at this point. 
Just as you correctly pointed out, this 
is a research project, where in a single 
five-foot hood in an academic research 
laboratory, we’ve figured out how to do 
this continuous process on a scale that 
is relevant to U.S. need.

The next challenge would be to make 
or transform that operation into some-
thing that’s cGMP compliant, and that 
could produce material that was suit-
able for use in human beings.

How much money do you have 
invested in the system right 
now, and how much do you need 
to make it more operational?

DT: I will reflect on the analytics that 
went into the guiding of the process, as 
well as the equipment that we currently 
have to produce on the scale that we are 
producing at. 

In total, it’s about a $350,000 to 
$400,000 investment in hardware and 
sof tware. I’m sorry, I do not know the 
regulatory compliance or market pen-
etration costs.

As far as the research, you’ve 
been funded pretty well by 
DARPA now, right? Do you 
need more funding? What do 
you need?

DT: The work was initially funded by 
DARPA to create the continuous syn-
thesis capability that we have at Purdue. 

the edges may get overdone and some 
in the middle are underdone, but that is 
a batch operation.

In the continuous sense, it’s more like 
the way a company would manufacture 
cookies, where it’s essentially a continu-
ous belt-driven operation.

What this enables is, because it’s small-
er footprint, because it is continuous, 
you have the opportunity to do the runs 
in a more distributed manner. 

In other words, multiple production 
sites, or you simply run a smaller-scale 
operation, and run it continuously, 
so that you’re always supplying fresh 
material instead of something that 
may have been sitting in a warehouse 
somewhere, going out of specification 
because of temperature or other envi-
ronmental changes.

It has that advantage in terms of 
supply chain.

I’ve seen pictures of your sys-
tem, and your system looks 
not too dif ferent from what 
you see in the high school 
chemistry lab. There’s a lot of 
glass in there, and some rub-
ber running all over the place. 
It’s a gizmo.

DT: Yeah, it’s a research unit at this 
point, not a production unit.

But you’ve met the world’s 
need for lomustine with this 
gizmo.

DT: To the best of our ability to judge, 
it is. In terms of the rate of production, 
we have now managed to upscale to a 
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This is also a strategic goal of the Boil-
ermaker Health Innovations, led by the 
director of the Purdue Center for Cancer 
Research, Dr. Tim Ratlif f.

In partnership with another lab at Pur-
due, we are incorporating process an-
alytical tools that provide an ongoing 
readout of product quality, so that if 
your product is starting to go bad, you 
know it in real-time. 

This allows you to then modulate the 
production inputs, shut the process 
down, or divert the out-of-spec prod-
uct, so that you do not contaminate 
the high-quality material that’s already 
been produced. You ultimately can end 
up with a much higher product quality 
and better quality assurance. 

One of the terms that’s used in the phar-
ma industry is so-called “quality by de-
sign,” which means you’re really moni-
toring the process constantly and using 
that information to guide whether your 
material is in or out of spec.

You can obviously make lo-
mustine, you could probably 
make 5FU and so forth. What 
about the drug that is current-
ly the subject of congressional 
breast-beating, which is vin-
cristine? You can’t make that, 
can you?

DT: That molecule would be very chal-
lenging for us right now. 

I think it’s safe to say it would be chal-
lenging to do in continuous manufac-
ture, given the current capabilities 
of labs around the world, that target 
would still be a major challenge because 
of the multiple stereogenic centers, nine 
dif ferent ring systems, and the diversity 
of functional groups. 

About half?

DT: When I went to the FDA site and se-
lected oncologic products in shortage, 
there are about a dozen compounds 
there. There were a dozen that were 
so-called “Currently in Shortage.” There 
were many that were discontinued or 
that had met other fates. 

Of those compounds, some were bio-
logic products. There was an enzyme 
mixture. There’s the vincristine exam-
ple that is a semi-synthetic compound. 

In other words, it’s a plant extract that 
has been further processed into the ac-
tive. Looking at just purely the agents 
that arise from chemical synthesis, 
over half of those would be enabled, or 
could be made by continuous manufac-
turing models.

Some of these drugs are older 
than I am. I am as old as 5-FU.

DT: You’re right. That is part of what 
got us fired up in the beginning to try 
to attack this problem, is because it just 
seems like we needed to rededicate 
ourselves to deploying modern tools of 
manufacture to the agents that we need 
in the U.S. drug supply. 

It was just very interesting, and some-
thing that’s easy to motivate students 
to do, because they can see the need 
of, “Oh, yes, obviously I want to try to 
apply these new tools to an old prob-
lem,” because for all the reasons I men-
tioned earlier about supply chain and 
safety and all the rest, ultimately it is 
a higher-quality product that could be 
released into the marketplace. 

required to do the construction and val-
idation, in preparation for submission 
to FDA for an IND to conduct a human 
clinical trial to show “bioequivalence” 
with the current product on the mar-
ket, Gleostine. 

The main point is, this is not a substan-
tial investment; in my view, not a very 
large investment, given the need, and 
given current pricing.

We’re talking about lomus-
tine now, or is it a whole bunch 
of drugs that you’d be able to 
start making?

DT: Great question. I was just about to 
comment that what would then be en-
abled with that equipment and those 
individuals with GMP experience in the 
continuous production of an API is the 
capacity to respond to, from my most 
recent reading of the FDA oncologic 
drugs in shortage, over half of those 
identified compounds, given the hard-
ware investment, the human know-
how, and where the field of continuous 
synthesis is presently. 

There are now reports of making tar-
get molecules that are as many as six 
chemical steps that are done in a con-
tinuous fashion.

The field, at least on the discovery side, 
has advanced remarkably quickly and 
can make some quite challenging com-
pounds now. To convert that research 
and development lab capacity into a 
process, to something that can really 
impact people, is not a ridiculously large 
investment. 

That’s my point. Making this sort of 
investment would enable this entity 
to produce a number of compounds 
in shortage.
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You’re saying, basically, that 
you certainly lack in innovation 
of the compound. That’s totally 
not innovative. It’s as old as dirt, 
but the process of manufactur-
ing, which is relevant, is some-
thing that is completely new.

DT: Correct. This is actually what FDA 
has been calling for through multiple 
communications. 

Even most recently the penultimate 
announcement from Scott Gottlieb, 
saying that this is the direction they 
wanted pharma to move in, is towards 
continuous. Yet there’s a disconnect in 
NCI SBIR study section reviews.

At NCI?

DT: Yes.

I see. As far as FDA, do you un-
derstand what the regs are, 
what the standards are? Are 
they very clear, so clear that 
you know what bar you are 
aiming for?

DT: I would say we are learning in re-
al-time. This is not my expertise. I’m a 
simple organic chemist that’s starting 
to apply modern tools of synthesis and 
process chemistry to the continuous 
production of various active pharma-
ceutical ingredients. 

It’s required that I do a lot of learning 
about what is needed to meet FDA re-
quirements. Thankfully, there is the FDA 
guidance that I referred to earlier. That 

That turned out to be exactly the fate of 
this proposal. It was scored poorly, be-
cause lomustine was not a new chem-
ical entity, not a new compound—we 
were suf fering on the “innovation” as-
pect of the proposal, where the inno-
vation in terms of continuous synthesis 
was not viewed as important as the in-
novation required for a new compound.

I see. Are you asking them to 
take another look, to reconsider?

DT: Yes. We’re not giving up that easi-
ly. We have revised the proposal and 
addressed the reviewers’ comments 
point-by-point, and made modifications 
to our plan that we felt would address 
their concerns, and keep us focused on 
using the lomustine example as essen-
tially a proof of principle for continuous 
manufacture of API. 

Actually, I should be quick to point out 
that there are not yet any FDA-approved 
agents that have been made by so-
called end-to-end continuous manufac-
ture. There are some steps in approved 
drugs that had been done continuously, 
but no complete drug product.

In most cases, it’s tableting that has 
been done continuously, but from the 
synthesis perspective, actually making 
the API, there’s still no approved agent 
that’s gone end-to-end. 

That’s essentially what this proposal is 
describing, it is a proof of principle that 
we can go end-to-end to make API in a 
GMP-friendly manner, and that the next 
step, the Phase Two of the project will 
be to actually produce GMP material for 
a human clinical trial. 

From the proposal perspective, the en-
abling aspect of this is the know-how 
to make it continuously so that we can 
start going down the list and tick of f 
some of these other drugs in shortage.

That would require significant invest-
ment to raise the bar for all of us trying 
to move this field forward.

NCI has skin in the game here. 
Clinical trials are harder and 
harder to run because some 
of the drugs in their protocols 
are not available. Have they 
been helpful to you?

DT: As an outgrowth of the work we have 
done, a startup company was formed 
and applied to NCI for SBIR funding to 
build up the capability for continuous 
synthesis of drugs in shortage. 

Our first target selection was indeed 
lomustine, because we knew how to 
make it on scale, it was an obvious need, 
and there was FDA July 2014 guidance 
on what FDA would be looking for to 
approve a new form of that agent. 

Lomustine production was an alligator 
we thought we could wrestle. We chose 
that as a target, wrote an SBIR proposal, 
and had several people review it before 
it was submitted. 

The state of Indiana committed match-
ing funds for the company, should it be 
awarded an SBIR grant, and we were as-
signed so-called Entrepreneurs in Resi-
dence at Purdue, which is a mechanism 
that the institution has created to sup-
port faculty startups. Quite a lot of insti-
tutional support was garnered to move 
the proposal forward including the BHI 
seed investment I mentioned earlier.

Unfortunately, the proposal was scored, 
but not suf ficiently favorably to garner 
funding. Essentially, what I had been 
warned of in my first calls to the NCI 
to discuss our plans, was that the study 
sections did not view generics favorably, 
in spite of the innovative manufacturing 
processes being developed. 
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DT: Correct.

These are very standard. Does 
every drug have to have a 
guidance? You’ve got a lomus-
tine guidance. Is there one for, 
say, I don’t know, leucovorin?

DT: Great question. I should do more 
homework on that one. Lomustine is ac-
tually a compound that I view is within 
our capabilities to prepare by continu-
ous methods. 

We’ve been tightly focused right now 
on being able to upscale, assure that we 
have highly pure material, and control 
the crystal properties of the material 
with variables that we have available 
to manipulate. I have really been tightly 
focused on getting us into a position for 
GMP production.

Looking at other agents right now be-
yond the family of nitrosoureas, there 
are other related compounds that are 
structurally similar to lomustine that 
would also be quite easily adapted in 
our process, but looking at other agents 
and seeing where there are other guid-
ances, I can’t answer right now. 

If we were to talk about busi-
ness for a few moments, clear-
ly the invisible hand of the 
market is not being particu-
larly helpful here. In fact, you 
might argue that it’s giving 
us the invisible middle finger. 
Would you consider doing this 
as a for-profit model, or may-
be a non-profit model, where 
your institution, your cancer 
center, could actually produce 
the stuf f?

DT: That’s a good question. My under-
standing is that for a cytotoxic agent, 
such as lomustine, a clinical trial is a 
general requirement. It may not be gen-
erally required, but for cytotoxic agents, 
I believe that is a requirement.

The clinical trial is not for out-
comes, it’s for how the com-
pound is absorbed and so forth.

DT: Correct.

It’s not like how long a per-
son lives.

DT: Correct. It’s a short trial in that 
sense. It’s tied to a metabolite of the 
drug. The July 2014 Draf t Guidance is 
asking for within a 90% level of a specif-
ic drug metabolite relative to the level 
produced by the commercial agent.

It’s not specifying the time point of that 
measure. It’s not clearly specifying the 
number of patients. It’s just stating a dou-
ble-crossover design with 90% or better 
similarity in metabolite concentration.

And all you want to know is 
how many patients you need 
to enroll in this.

DT: Correct, the number of patients, and 
what we are required to demonstrate.

That should probably do it; 
right?

is a five-year-old document, and so I’ve 
made some out-of-pocket investments 
to essentially move toward getting FDA 
feedback. I’ve gotten some assistance 
through an organization called Pearl 
Pathways in Indianapolis, who has 
helped us submit a proposal for a Type 
C meeting with the FDA.

The FDA has said that they will meet 
with us. The date has not yet been set. 
The burden is on my student and I to 
come up with a set of questions we 
want to ask for clarification of the nec-
essary endpoints. 

The really central question is whether 
the July 2014 guidance is still valid. Are 
we still focused on solubilization rate as 
the first milestone, and the bioequiva-
lent measure in humans in the dou-
ble-crossover design? 

The Guidance document unfortunately 
does not have patient numbers speci-
fied in that double-crossover design, 
so it’s really hard to cost out that study 
until we know the number of patients 
needed in the trial and the timepoint(s) 
of bioequivalence evaluation.

That’s more or less where things stand 
right now. The more that I’ve learned 
about what’s required, the more that I 
realize that it will require the use of in-
vestments in hardware to do the con-
tinuous monitoring—the process ana-
lytical tools—as well as getting in place 
the sorts of quality measures that will 
convince the FDA that we have product 
uniformity and purity, and essentially 
reliable production methods.

As far as the clinical trial, is 
that something that’s usually 
even required for somebody 
to come into the generics 
world—generally?

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Lomustine_draft_Oral%20cap_RLD%20017588_RC07-14.pdf
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DT: That’s right. It sounds like they 
would certainly be a potential ally, and 
may help guide some of the targets that 
we should be selecting. Whether it’s 
supply chain challenges or other clinical 
needs, that sort of input is crucial. 

I think that that’s how the lomustine 
target that we chose as our first target, 
that’s informed by essentially Dr. Fried-
man rattling that cage saying, “We need 
to do something about this.” That got 
our attention.

He was venting to me—and 
there you go.

DT: The more that we, the academic 
community, medicinal chemistry, pro-
cess chemistry, academicians, become 
aware of where we need to focus our 
ef forts, the better it’s going to be for 
patients. We’re going to be able to get 
solutions that matter devised that much 
more quickly.

Is there anything we’ve missed?

DT: Not that I can think of in 
the moment.

Thank you very much.

Sounds like you need an advi-
sory group.

DT: Absolutely! We need a lot of help. 
An advisory group would certainly be 
welcome. I’m actually identifying indi-
viduals through some connections with 
the industry. 

Naturally, folks that have done quali-
ty by design at SKB and other pharma 
companies. I’m getting some interest, 
I would say, not really casual guidance, 
but getting input into some of the 
things that I was simply ignorant about 
from the process side. The same kinds 
of guidance for business, regulatory, 
and so-called Chemistry, Manufactur-
ing and Controls. All of those advise-
ments are needed.

My lab’s wheelhouse is in creating new 
solutions to making new target mole-
cules. That’s what I want to stay focused 
on achieving. I’m very happy to work 
with other experts in areas that might 
assist with transitioning the process that 
we have in place to the marketplace.

It just sounds like it needs 
some kind of a robust business 
model that would be a new 
thing in that part of the indus-
try. To think about it, the clin-
ical trials cooperative groups 
have been a robust model for 
more than half a century. A lot 
more than half a century. They 
are asking questions that are 
not pharma questions of ten. 
It’s working for the public, and 
it’s part of actually oncology. 
In essence, maybe that could 
be your friends; no?

DT: That is, I would say, the biggest 
question mark in my mind right now, 
“What is the path forward to make a 
robust capacity for this compound?” 

What I mean by that is assuring that this 
problem is solved, period. That we don’t 
throw money at a problem, and it simply 
becomes a new conflagration down the 
line in five, ten-years time. How do you 
generate a robust solution to the problem? 

One of the conversations that I’ve been 
having with our Purdue Cancer Center Di-
rector, Tim Ratliff, is the possible mecha-
nisms or business models that would cre-
ate a sustainable solution to the problem. 

We are exploring both limited-for-profit 
and not-for-profit pathways that could be 
enabled through our cancer center through 
the hardware investments they have al-
ready made through BHI, or through other 
more limited for-profit models. 

We know that the Purdue Center for Can-
cer Research is very interested in making 
the capacity available to support continu-
ous manufacturing of new drug leads de-
veloped by researchers in our Center, as 
well as supporting a cutting edge learning 
environment for students to become ex-
perts in continuous manufacture of API.

Actually, I’m just learning about other 
corporate models that are not strictly 
shareholder driven, that are more social-
ly funded and support performance met-
rics that may be more compatible with 
our goal of providing a robust supply 
chain and af fordable drugs for patients. 

I would say that’s a very active area of 
exploration right now, because I don’t 
have an answer. I’m really struggling 
with trying to figure out how to get 
this across the threshold into a robust 
solution for the patient. Whether that’s 
through non-profit or a limited profit 
model, I’m open right now.

I’m really just collecting ideas and trying 
to do the right thing.
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The push to renew CPRIT was put to 
the ballot as Proposition 6, one of 

10 statewide amendments to the con-
stitution that were considered during 
the general election Nov. 5. Only Prop-
osition 1—which would allow munic-
ipal court judges to serve multiple 
municipalities at the same time—was 
not approved.

Proposition 6 passed 64%-36%, autho-
rizing another $3 billion in general ob-
ligation bonds for CPRIT, and doubling 
the maximum amount of bonds the 
legislature can issue on behalf of the 
institute to a total of $6 billion.

Founded in 2007, CPRIT was initially au-
thorized at $3 billion in bonds to fund 
research and prevention programs 
throughout Texas.

“We are grateful to Texas voters for 
supporting CPRIT’s renewal and to the 
Texas Legislature for its profound vi-
sion in enabling this policy,” Peter Pis-

Texas votes to keep CPRIT open with 
another $3 billion in state funding
By Matthew Bin Han Ong

Texans have approved an additional $3 billion in state 
funds for the Cancer Prevention and Research Institute 
of Texas, extending the institute’s operations well past its 
sunset date in 2023.
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“Shortly af ter he won the Nobel Prize 
in Medicine, CPRIT Scholar Jim Allison 
was asked, ‘So what now?’ His response, 
‘Keep working and try to do it better.’ So 
it goes with CPRIT,” Roberts said. “We 
need to keep working, try to do it bet-
ter, and based on what we have learned 
during our first 10 years, explore new 
opportunities to take Texas’s historic 
fight against cancer to greater levels.”

are specific to certain areas in Texas; 
liver cancer, for instance. 

“There are ef forts to develop innovative 
methods to expand the availability of 
clinical trials to rural areas. How do we 
do that in a more creative, collaborative 
way with small and regional centers, as 
well as individual providers in rural ar-
eas that historically have had challenges 
in terms of infrastructure? That’s a focus 
for CPRIT 2.0.”

CPRIT funding has advanced research 
at UT Southwestern Medical Center in 
many types of cancers, including breast, 
lung, kidney and leukemia, said Carlos 
L. Arteaga, associate dean of Oncology 
Programs at UT Southwestern Medical 
Center and a member of CPRIT’s Clinical 
Trials Advisory Committee.

“We were pleased to see Texas voters 
reiterate their faith in cancer research,” 
Arteaga, director of the Harold C. Sim-
mons Comprehensive Cancer Center, 
said to The Cancer Letter. “Millions of dol-
lars in CPRIT funding helped us recruit 
more than 60 new faculty members to 
the of the Simmons Cancer Center.”

CPRIT was scheduled to sunset by the 
end of fiscal 2021. On June 9, 2017, Texas 
Governor Greg Abbott signed Senate Bill 
81, which extended the organization’s 
Sunset Review date to Sept. 1, 2023. 
Since its formation, CPRIT has awarded 
more than $2.26 billion in grants to Tex-
as researchers, institutions, non-profit 
organizations and businesses.

“Texans set a course in 2007 to conquer 
cancer. Yesterday’s vote underscores the 
state’s unprecedented commitment to 
improve the health and lives of our fel-
low Texans by preventing, treating, and 
curing cancer,” CPRIT CEO Wayne Rob-
erts said in a statement Nov. 6. “Every-
one at CPRIT appreciates the confidence 
Texans place in us to guide the state to-
ward a cancer-free future.

ters, president of MD Anderson Cancer 
Center, said to The Cancer Letter. “This 
continued investment advances discov-
eries in cancer research, treatment and 
prevention, and strengthens our fight 
to end cancer.”

According to Proposition 6, the Texas 
Public Finance Authority may issue  up 
to $300 million in bonds a year to fund 
CPRIT. This means that, as long as the 
institute is funded annually in accor-
dance with the allocation set out in 
the amendment, CPRIT’s operational 
lifespan is extended for at least anoth-
er 10 years.

“The renewal of CPRIT will help us fur-
ther decrease the burden of cancer 
across the state of Texas by advancing 
research, and increasing our ability to 
prevent and screen cancers,” Ruben 
Mesa, director of the Mays Cancer Cen-
ter at UT Health San Antonio MD Ander-
son and Mays Family Foundation Distin-
guished University Presidential Chair, 
said to The Cancer Letter. “CPRIT has a 
competitive peer review program, and 
we’ve received $100 million in funding 
since 2007. The institute supports the 
delivery of cancer prevention, screen-
ing services, as well as recruitment and 
individual research cancer projects.”

According to a recent study of CPRIT’s 
impact on the state economy, every 
dollar spent through the institute for 
screening and prevention saves $1.94 
in direct health spending and leads to 
a total of $25.75 in treatment cost sav-
ings and resulting economic benefits 
through earlier detection.

“Our hope, certainly, is this further ex-
pands our ef forts on cancer issues that 
af fects Texas,” said Mesa, who is also a 
member of CPRIT’s Clinical Trials Adviso-
ry Committee. “Texas is a minority-ma-
jority state, so we hope to learn more 
about cancer in minority populations, 
which have big implications across the 
U.S. There are also some cancers that 

Yesterday’s vote 
underscores the 
state’s unprecedented 
commitment to 
improve the health 
and lives of our fellow 
Texans by preventing, 
treating, and curing 
cancer. Everyone at 
CPRIT appreciates 
the confidence Texans 
place in us to guide 
the state toward a 
cancer-free future.

– Wayne Roberts                                            
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On Nov. 1, President Donald Trump 
announced his intent to nominate 

Stephen M. Hahn, chief medical execu-
tive at MD Anderson Cancer Center and 
a professor in the Department of Radi-
ation Oncology, to the top job at FDA.

Confirmation in the Senate is expect-
ed to take several months. In the inter-
im, HHS Assistant Secretary of Health 
Brett Giroir is stepping in as acting FDA 
commissioner. 

Sharpless’ time as acting commission-
er expired Nov. 1, under the Federal 
Vacancies Reform Act (The Cancer Let-
ter, Nov. 1).

With Sharpless’s return, Douglas R. 
Lowy returns to his past role as principal 
deputy director. Lowy served as acting 
NCI director from April through Nov. 1. 

On Nov. 6, Sharpless announced his 
homecoming in an email to NCI staf f, 
subject-lined “Happy to be back!” 

“My time at FDA was inspiring and edu-
cational, and deepened my appreciation 
of the complex interplay between FDA 
and NIH,” Sharpless wrote. “But as I have 
said before, I believe the role of NCI Di-
rector is the best job in government.

“I am well aware that what makes NCI 
great is each of you and your commit-
ment to our mission,” Sharpless wrote. “I 
anticipate my return will be as seamless 
as my arrival and I thank you in advance 
for your continued focus on the work at 
hand. It is my great privilege to work 
with you again.”

Sharpless is a “tireless public servant,” 
NIH Director Francis S. Collins wrote in 
a Nov. 1 email to NIH staf f.

Sharpless returns to NCI; 

Norman E. Sharpless has returned to his previous role 
of NCI director earlier this week af ter serving as acting 
FDA commissioner since April 5.

Hahn to be nominated FDA commissioner; 
Giroir assumes acting role
By Alex Carolan

Sharpless announced his NCI homecoming 
on the @NCIDirector account, tweeting his 
thanks to Lowy.

https://cancerletter.com/articles/20191101_4/
https://twitter.com/NCIDirector/status/1192185561412300800
https://twitter.com/NCIDirector/status/1192185561412300800
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“Thanks to [Lowy’s] tremendous expe-
rience, skill, and conviction—and the 
dedication displayed by Jim Doroshow 
and Dinah Singer—the transition un-
der their leadership was seamless,” 
Sharpless wrote in the Nov. 6 email. “I 
am also grateful to all the leaders and 
staf f across NCI who remained fo-
cused on their work to support progress 
against cancer.”

Giroir at FDA

When Azar suggested Giroir for nomi-
nation as FDA commissioner in summer, 
some Democrats and patient advocates 
were opposed, citing Giroir’s conserva-
tive stance on reproductive rights.

Giroir, an admiral and pediatrician, will 
remain acting commissioner of FDA until 
Hahn is confirmed, or until his legal limit 
of 210 days as acting director runs out. 

In 2018, Giroir advocated for ending fe-
tal tissue research at NIH, announcing 
HHS’s intent to find alternatives to fetal 
tissue research. 

“Ned accepted the temporary assign-
ment and has carried it out brilliantly,” 
Collins wrote. “As one of the nation’s 
leading oncologists who has devoted 
his entire professional career to help-
ing patients in the fight against cancer, 
Ned is returning home to NCI to contin-
ue this work.” 

The NCI staf f handled the transition 
with “professionalism and passion” 
when Sharpless lef t, Lowy wrote in a 
Nov. 1 email to his colleagues.

“I have truly enjoyed my time as acting 
director and am delighted to welcome 
Ned back to the NCI family,” Lowy 
wrote. “I will return to my role as prin-
cipal deputy director and like you, will 
do everything I can to help Ned and the 
Institute to ensure continued progress 
in support of cancer patients.”

My time at FDA 
was inspiring 
and educational, 
and deepened my 
appreciation of the 
complex interplay 
between FDA and 
NIH. But as I have said 
before, I believe the role 
of NCI Director is the 
best job in government.

– Norman E. Sharpless                                            

Before he joined HHS, Giroir was forced 
to resign as chief executive of ficer at 
Texas A&M Health Science Center in 
2015, according to the Houston Chronicle. 

A&M’s president Michael K. Young, 
said Giroir needed to go because Young 
wanted to “move in a dif ferent direc-
tion,” and find someone who would 
bring in more NIH research grants and 
who would have more of an interdisci-
plinary focus, the Chronicle reported.

Giroir publicly disagreed with Young’s 
characterization of his dismissal.

“We were definitely moving in the right 
direction,” Giroir said to the Chronicle at 
the time. “I did not quit. Until the moment 
I was given that choice, I was 100% look-
ing forward to moving the Health Science 
Center and the university forward.”

http://twitter.com/thecancerletter
https://www.chron.com/local/education/campus-chronicles/article/Head-of-A-M-Health-Science-Center-forced-to-resign-6299356.php
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The OOD, which is part of the Center 
for Drug Evaluation and Research, 

continues to be responsible for review-
ing applications for new and existing 
cancer therapies, with the exception of 
non-malignant hematology.

“The name change reflects the empha-
sis on oncology and malignant hema-
tology, with the move of non-malig-
nant hematology to a new division in 
the Of fice of Cardiology, Hematology, 
Endocrinology, and Nephrology,” Rich-
ard Pazdur, acting director of OOD and 
director of the FDA’s Oncology Center 
of Excellence, said to The Cancer Letter.

Pazdur joined FDA in 1999 as direc-
tor for the Division of Drug Oncology 
Products, and became OHOP director 
in 2005. The OCE is not af fected by the 
OHOP reorganization.

“The reorganization creates a flatter 
structure by creating additional small-
er divisions,” Pazdur said. “This will al-
low the division directors more time 
to work directly with staf f to maintain 
and improve the high quality of appli-
cation reviews.”

A conversation with Pazdur ap-
pears below. 

OHOP contained three clinical divisions 
and one nonclinical division: Division of 
Oncology Products 1 (DOP1), Division of 
Oncology Products 2 (DOP2), Division 
of Hematology Products (DHP), and 
Division of Hematology Oncology Tox-
icology (DHOT). 

The new OOD structure consists of 
six divisions:

 • DOP1 is re-named Division of Oncol-
ogy 1 (DO1).

 • DOP2 will be split into two divisions: 
Division of Oncology 2 (DO2) and 
Division of Oncology 3 (DO3). 

 • DHP will be split into two divisions 
to review products intended to treat 
hematologic malignancies: Divi-
sion of Hematologic Malignancies 
1 (DHM1) and Division of Hema-
tologic Malignancies 2 (DHM2). 
DHP’s review of products to treat 
non-malignant hematologic con-
ditions will move to another of fice 
within CDER.

 • DHOT remains the same.

DO1 will retain its responsibilities for 
products for breast, gynecologic, and 
genitourinary cancers as well as sup-
portive care. 

FDA Of fice of Hematology 
and Oncology Products is now 
Of fice of Oncologic Diseases
By Matthew Bin Han Ong

The Of fice of Hematology and Oncology Products at FDA 
has been renamed the Of fice of Oncologic Diseases—a 
move that includes an internal reorganization of divisions, 
as part of modernization plans approved in September 2019.
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Of fice of New Drugs (OND), Of fice of Regulatory Operations (ORO), 
Division of Regulatory Operations (DRO) – Oncologic Diseases (OD)

Of fice of Oncologic Diseases (OOD) Immediate Of fice
Of fice Director (Acting), Richard Pazdur, MD

DRO-OD for DO1

Division of 
Oncology 1 

(DO1)

Division 
Director, 

Julia Beaver, 
MD

Breast, 
gynecologic, 

genitourinary 
cancers; 

supportive 
care

Division of 
Oncology 2 

(DO2)

Division 
Director 
(Acting), 
Harpreet  

Singh, MD

Thoracic, 
head & neck, 

central nervous 
system cancers, 
pediatric solid 

tumors, 
rare cancers

Division of 
Oncology 3 

(DO3)

Division 
Director 
(Acting), 

Steven 
Lemery, MD

Gastrointestinal
malignancies,

melanoma and
other advanced

skin cancers,
and sarcomas

Division of 
Hematologic 

Malignancies 1 
(DHM1)

Division 
Director 
(Acting), 

Angelo 
De Claro, MD

Acute 
leukemia and 

myelodysplasia, 
chronic 
myeloid 

leukemia, and 
others (see 
text for list)

Division of 
Hematologic 

Malignancies 2 
(DHM2)

Division 
Director 
(Acting), 

Nicole 
Gormley, MD

Lymphoma, 
chronic 

lymphocytic 
leukemia, 
multiple 

myeloma,other 
plasma cell 

malignancies

Division of
Hematology

Oncology
Toxicology

(DHOT)

Division 
Director, 

John Leighton, 
PhD

Nonclinical 
review division 

for oncology 
products

Christy Cottrell,  
CPMS

 
(301) 796-4256

 
christy.cottrell@

fda.hhs.gov

DRO-OD for DO2

Monica Hughes,  
CPMS

 
(301) 796-9225

 
monica.hughes@

fda.hhs.gov

DRO-OD for DO3

Melanie Pierce,  
CPMS  

(301)796-1273

Melanie.Pierce@
fda.hhs.gov

DRO-OD for DHM1

Amy Baird,  
CPMS

(301) 796-4969

amy.baird@
fda.hhs.gov

DRO-OD for DHM2

Theresa Carioti,  
CPMS

(301) 796-2848

theresa.carioti@
fda.hhs.gov

NEW OOD STRUCTURE AND DIVISIONS
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throughout the pre- and post-market 
life-cycle of oncology drugs. A central-
ized labeling team will standardize and 
harmonize labeling ef forts across OOD.

Information regarding IND, NDA, and 
BLA submission to OOD is available 
here. For information on potential appli-
cation transfers between divisions, visit 
the FDA Of fice of New Drugs webpage.

DO2 will review products for thorac-
ic and head and neck cancers, central 
nervous system cancers, pediatric solid 
tumors, and rare cancers. 

DO3 will review products for gastro-
intestinal malignancies, melanoma 
and other advanced skin cancers, 
and sarcomas. 

DHM1 will be responsible for products 
for acute leukemia and myelodysplasia 
(includes myelodysplastic-myelopro-
liferative overlap syndromes), chronic 
myeloid leukemia and other myelopro-
liferative neoplasms with the term “leu-
kemia,” blastic plasmacytoid dendritic 
cell neoplasm (BPDCN), conditioning 
regimens for DHM1 indications, graf t 
versus host disease, tumor lysis syn-
drome, cytokine release syndrome, and 
CAR-T neurotoxicity. 

DHM2 will review for products for lym-
phoma, chronic lymphocytic leukemia, 
multiple myeloma, and other plasma 
cell malignancies.

Products for non-malignant hemato-
logic diseases and conditions that DHP 
previously covered will be reviewed in 
the newly formed Division of Non-ma-
lignant Hematology (DNH) in the Office 
of Cardiology, Hematology, Endocrinol-
ogy and Nephrology (OCHEN). 

The Regulatory Project Management 
Staf f are reorganized under the newly 
formed Office of Regulatory Operations 
(ORO) within the CDER Of fice of New 
Drugs (OND). Regulatory project man-
agement staf f supporting OOD will be 
in the newly formed Division of Regu-
latory Operations – Oncologic Diseases 
(DRO-OD), with individual branches 
supporting each of the five clinical re-
view divisions in OOD. 

In addition, a centralized Safety Team 
has been created in the OOD to work 
with the review divisions to provide for 
consistent review, management, and 
communication of safety information 
across development programs and 

Pazdur spoke with Matthew Ong, asso-
ciate editor of The Cancer Letter.

Matthew Ong: What was the 
rationale for changing the 
name from OHOP to OOD? 

Richard Pazdur: The name change re-
flects the emphasis on oncology and 
malignant hematology, with the move 
of non-malignant hematology to a new 
division in the Of fice of Cardiology, He-
matology, Endocrinology, and Nephrol-
ogy (OCHEN). The oncology focus also 
aligns well with the close working rela-
tionship the Oncology Center of Excel-
lence has with the newly named OOD.

How long has FDA been working 
on the reorganization effort?

RP: This reorganization ef fort of OHOP 
is part of a larger reorganization and 
modernization in the CDER Of fice of 
New Drugs that has been underway 
since 2017. These changes required the 
approval of Congress. 

Further information on this effort is avail-
able here and here in addition to links 
noted at the end of the announcement. 

How does the reorganization 
flatten the structure of OOD, and 
how does it improve drug review 
and other regulatory processes?

RP: The reorganization creates a flatter 
structure by creating additional smaller 
divisions. This will allow the division di-
rectors more time to work directly with 
staf f to maintain and improve the high 
quality of application reviews. 

The name change 
ref lects the emphasis 
on oncology and 
malignant hematology, 
with the move of non-
malignant hematology 
to a new division in the 
Office of Cardiology, 
Hematology, 
Endocrinology, and 
Nephrology (OCHEN).

– Richard Pazdur                                            

https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/information-sponsors-submissions-office-oncologic-diseases-ood
https://www.fda.gov/drugs/regulatory-science-research-and-education/reorganization-office-new-drugs-corresponding-changes-office-translational-sciences-and-office
https://www.fda.gov/drugs/regulatory-science-research-and-education/reorganization-office-new-drugs-corresponding-changes-office-translational-sciences-and-office
https://www.fda.gov/drugs/regulatory-science-research-and-education/modernizing-fdas-new-drugs-regulatory-program
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The flatter structure will allow us to cre-
ate greater consistency across divisions 
and foster best practices. 

In addition, we are centralizing certain 
functions in the immediate of fice of the 
OOD,  including safety communications, 
drug labeling, and, through Project Fa-
cilitate, single-patient IND requests. 

This approach should improve efficiencies 
and allow OOD to operationalize many of 
the innovative programs being piloted by 
the Oncology Center of Excellence.

How does the reorganization op-
timize OOD to cope with the com-
plexities of modern oncology?

RP: Smaller and more nimble divisions 
will be better poised to adapt to the speed 
of change we are seeing in the current era 
of oncology drug development and will 
be able to use the regulatory flexibility 
required to cope with these complexities. 

With the ability to spend more time 
working with staf f, the division direc-
tors will be expected to foster a climate 
of professional fulfillment for our staf f 
and encourage their academic research 
and educational pursuits.

Any other comments?

RP: This reorganization continues our 
ef forts over the past 20 years to inte-
grate FDA’s oncology drug review work 
into the broader context of oncology 
therapeutics development, treatment, 
and research taking place throughout 
the U.S. and the world, so that our clin-
ical reviewers see themselves as part of 
the community of physicians, pharma-
cists, nurses, and researchers who aim 
to provide the best treatment possible 
for each patient with cancer.

http://cancerletter.com/advertise/
http://cancerletter.com/subscribe/
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Carolyn Hayes 
named nursing 
leader at Rutgers 
Cancer Institute and 
RWJBarnabas Health

Carolyn Hayes was named chief nursing 
officer at RWJBarnabas Health, Oncolo-
gy Services and Rutgers Cancer Institute 
of New Jersey. 

Hayes will have oversight of nursing at 
Rutgers Cancer Institute and oncology 
service line-related nursing across RW-
JBarnabas Health. She also holds a fac-
ulty appointment as an associate pro-

fessor in the Division of Nursing Science 
at Rutgers School of Nursing. 

Hayes most recently served as president 
and executive director of the Greater 
Boston Nursing Collective. Her clinical 
leadership roles have included serving as 
associate chief of oncology, medical and in-
tegrative nursing, as well as associate chief 
of adult inpatient and integrative oncology 
nursing at Brigham and Women’s Hospital 
and Dana-Farber Cancer Institute.

Hayes has experience ensuring continuity 
of care across the ambulatory and acute 
care continuum for oncology patients 
in collaborative settings, including an 
NCI-designated comprehensive cancer 
center at a matrix academic institution. 
As a nursing leader, Hayes also secured 
and served as a principal investigator on 
a more than $4 million philanthropic gift 
specific to integrative nursing. 

Hayes has helped design, implement 
and evaluate clinical programs and 
projects in ambulatory and inpatient 
care environments. She has also over-
seen expansion of inpatient oncology 
services and co-created an intensive 
palliative care unit in previous positions.

Elaine Fuchs 
receives Ohio State’s 
Block Memorial 
Lectureship Award 

Elaine Fuchs received the 24th annual 
Herbert and Maxine Block Memorial 
Lectureship Award for Distinguished 
Achievement in Cancer.

Fuchs accepted the award Nov. 4-5 
in Columbus.

“Dr. Fuchs has discovered numerous 
communication networks between stem 
cells and other tissue cells, including im-
mune cells. Her research is especially 
relevant in chronic inflammatory syn-
dromes as well as squamous cell carci-
nomas, and we are pleased to recognize 
her significant contributions to cancer 
research with the Block Memorial Lec-
tureship Award,” Raphael Pollock, direc-
tor of the OSUCCC, said in a statement.

Fuchs serves as an investigator at the 
Howard Hughes Medical Institute and 
as the Rebecca C. Lancefield Professor of 
Mammalian Cell Biology and Develop-
ment at the Rockefeller University. Her 
lab focuses on understanding skin stem 
cells and the overall process of tissue dy-
namics in normal skin development, ho-
meostasis and wound repair. This work 
builds a foundation for understanding 
how these processes go awry in aging as 
well as in genetic skin diseases.

Fuchs is a member of the National Acad-
emy of Sciences, National Academy of 
Medicine, American Philosophical So-
ciety and European Molecular Biology 
Organization. In 2018, she was appoint-
ed to the Pontifical Academy of Sciences 
and in 2019 to the Royal Society. She is 
also a fellow of the AACR Academy.

The Block Lectureship was established 
by the Block family of Columbus to hon-
or the memory of their parents, Maxine 
and Herbert J. Block. It is given annually .
 
A monetary award of $50,000 is associ-
ated with the Block Memorial Lecture-
ship. The Block Memorial Lectureship 
is funded by proceeds from the annual 
Herbert J. Block Memorial Tournament, 
a golf outing established in 1982 by the 
Block family to honor their father.

IN BRIEF
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Since its inception, the tournament has 
raised more than $6 million for pro-
grams at the OSUCCC – James.

ACCC recognizes seven 
cancers programs with 
Innovator Awards 
at 36th National 
Oncology Conference
The Association of Community Cancer 
Centers honored the recipients of 2019 
ACCC Innovator Awards at the ACCC 
36th National Oncology Conference, 
Oct. 30-Nov. 1 in Orlando. 

The Innovator Awards, now in its ninth 
year, recognize ACCC member programs 
for achievements in oncology. Innovations 
advance the goals of improving access, 
quality, and value in cancer care delivery.

This year’s honorees shared strategies 
and lessons learned from their own ex-
perience so others can model and scale 
similar initiatives.

The following ACCC Cancer Program 
Members are this year’s recipients:

 • Ascension SE Wisconsin Hospi-
tal; Electronic Multidisciplinary 
Conference (eMDC): Case Planning 
in the Virtual Space: To overcome 
the challenges to scheduling and 
coordination common to tradi-
tional tumor boards, Ascension SE 
Wisconsin Hospitals developed 
a discussion platform. The eMDC 
model facilitates a prospective, re-
al-time approach to case planning, 
allowing the care team to view case 
information and engage in ongoing 
dialogue with peers at any time. Af-
ter a one-year pilot, the number of 
patients discussed by the interdis-
ciplinary team increased four-fold, 
and the hospital saw significant 
improvements in care coordination 
and strengthened communication 
across the care continuum.

 • LIVESTRONG Cancer Institutes 
at UT Health Austin/Dell Medical 
School; Cancer Life reiMagined—
The CaLM Model of Whole-Person 
Cancer Care: Livestrong Cancer 
Institute’s CaLM Model tailors 
support services and approaches 
cancer as a chronic condition that 
requires long-term, whole-per-
son care. It flipped the traditional 
physician-centric clinic model with 
an approach that includes survivors, 
caregivers and loved ones. Oncol-
ogists, advance practice providers, 
palliative care experts, social work-
ers, therapists, nutritionists, finan-
cial navigators and others work 
together to prioritize quality of life 
and optimal disease treatment. 

 • New England Cancer Specialists; 
Food Security—A Key Component 
in One Practice’s Financial Advoca-
cy Program: Food insecurity af fects 
15.8% of Maine residents, making it 
the third-most food insecure state 
in the nation. Staf f at New England 
Cancer Specialists found their 
patients were among those in need 
and collaborated with a food bank 
where patients can discreetly collect 
bags of groceries when picking up 
their medications at the pharmacy. 
The practice found that 97% of the 
patients that screened as food inse-
cure had health insurance coverage.

 • University of Colorado Cancer 
Center; Telemedicine Improves 
Access to Supportive Group Psy-
chotherapy for Young Adults with 
Cancer: The University of Colorado 
Cancer Center developed a tele-
medicine psychotherapy support 
group designed specifically for 
young adult patients with cancer. 
Those who would not have been 
able to attend regularly due to 
long geographic distances, severe 
weather, and health issues—such as 
immunosuppression and hospital-
ization—joined their peers virtu-
ally. All participants completed the 
six-week pilot program and cited 
high rates of patient satisfaction, 

with increased access to mental 
health services, companionship, and 
reduced travel time as top benefits.

 • University of North Carolina Hospi-
tal, Department of Pharmacy; Re-
ducing Revenue Loss and Patient 
Financial Toxicity with Pharmacy 
Pre-Certification and Denials Man-
agement: Revenue protection at 
UNC Hospitals, including the Line-
berger Cancer Center, is dependent 
on optimized drug reimbursement 
at its infusion centers. As pre-cer-
tification requirements expanded, 
the UNC Department of Pharmacy 
developed a closed-loop, pharma-
cy-managed, pre-certification and 
denials management program, 
serving as an innovative model 
that provides significant added 
institutional and patient value. This 
approach helped mitigate institu-
tional risk of revenue loss due to 
denied claims and alleviated patient 
distress due to the financial toxicity 
associated with treatment.

 • WellSpan Cancer Centers; Develop-
ing and Implementing a Radiation 
Oncology App to Improve the Pa-
tient Experience: Dissatisfied with 
the limited support in their patient 
education materials, the WellSpan 
Oncology Service Line developed a 
mobile app to of fer its radiation on-
cology patients on-demand access 
to treatment- and disease-specific 
education. The app incorporates 
patient appointment and treatment 
schedules, a symptom tracker, 
secure messaging with care team 
members, access to support services, 
and more. And since it’s connected 
to WellSpan’s EHR, clinicians can 
use the app data to monitor patient 
symptoms and side ef fects.

 • Yuma Regional Medical Center Can-
cer Center; Implementing Genetic 
Cancer Screening and Testing in a 
Medically-Underserved Communi-
ty: Historically, accessing cancer-re-
lated genetic counseling and testing 
services in this community has been 
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QOPI is available to member practices 
in Argentina, Australia, the European 
Union, India, New Zealand, Pakistan, 
Philippines and Saudi Arabia.

NIH REACH 
awards five new 
Hubs $4M each
NIH has awarded $20 million total to 
fund five additional hubs designed to 
speed up the translation of biomedical 
discoveries into commercially viable diag-
nostics, devices, therapeutics and tools to 
improve patient care and enhance health. 

The newly selected Research Evaluation 
and Commercialization Hubs expand 
a national network of proof-of-concept 
centers that links 34 academic institutions 
developing best practices to translate bio-
medical innovations into public benefit.

The five 2019 REACH awardees are:

 • Rutgers Optimizes Innovation 
Program, Rutgers Biomedical and 
Health Sciences, Rutgers Universi-
ty, Piscataway and Rutgers Cancer 
Institute of New Jersey;

 • Kentucky Network for Innovation 
& Commercialization, University of 
Kentucky, and University of Louisville;

 • Midwest Biomedical Accelerator Con-
sortium, University of Missouri, and 
University of Kansas Medical Center;

 • Colorado Anschutz Medical Campus 
REACH Hub; and

 • Washington Entrepreneurial Re-
search Evaluation and Commercializa-
tion Hub, University of Washington, 
Seattle and Seattle Children’s Center.

The REACH awardees join a nation-
al network of proof-of-concept cen-
ters that includes three REACH hubs 
funded in 2015 and three NIH Centers 
for Accelerated Innovations that were 
launched in 2013. 

The Professional Achievement Award is 
given to alumni who “have influenced 
both the University of Chicago and the 
global community,” according to the Uni-
versity of Chicago Alumni Association. 

Brawley is the is the Bloomberg Distin-
guished Professor of Oncology and Ep-
idemiology at John Hopkins University 
Schools of Medicine and Public Health. 

ASCO, IASLC work 
to improve lung 
cancer care in Brazil
The American Society of Clinical Oncolo-
gy and the International Association for 
the Study of Lung Cancer have formed 
a collaboration to introduce lung cancer 
reporting measures in Brazil. 

Using ASCO’s Quality Oncology Practice 
Initiative online registry, these practi-
tioners can report on more than 19 qual-
ity measures, with 13 specifically relat-
ed to lung cancer treatment. The QOPI 
lung measures have been packaged 
with other core and symptom measures 
into a lung cancer track available in the 
QOPI dashboard to practices in Brazil.

Between 2014 and 2020 the number of 
medical oncologists in Brazil is expect-
ed to increase by 146%. Distribution of 
health care professionals and the quality 
of care patients receive varies through-
out the country, and these oncologists 
will be treating a growing population of 
cancer patients as the incidence of can-
cer, particularly lung cancer, is expected 
to increase almost 30% by 2030. Health 
care disparities throughout the country 
already exist and are predicted to in-
crease as cancer incidence rises.

The work of ASCO and IASLC is aimed at 
identifying valuable training and edu-
cational opportunities that may benefit 
the Brazilian region to make health care 
more equitable for patients receiving 
cancer treatment.

dif ficult. With no genetic counsel-
ors in this geographically expan-
sive, medically underserved city of 
200,000, those who wanted genetic 
counseling services, of ten had to 
travel more than 180 miles to do so. 
To improve patient access, Yuma Re-
gional Medical Center Cancer Center 
joined forces with Myriad Genet-
ics—a molecular diagnostic testing 
company—to of fer genetic testing 
to appropriate patients who were 
flagged in the registration intake 
process prior to their first visit. Af ter 
completing a hereditary cancer quiz, 
potential candidates are referred 
to a genetic counselor, who pro-
vides tele-education and conducts 
testing, if warranted. Within the first 
four months, there was a four-fold 
increase in genetic testing of cancer 
patients, af fecting the clinical man-
agement of 20% of those cases.

Brawley receives 
University of 
Chicago Professional 
Achievement Award

Otis Webb Brawley received  the Univer-
sity of Chicago’s Professional Achieve-
ment Award. He and other recipients 
were honored at the Alumni Medal 
Presentation and Alumni Professional 
Achievement Awards Ceremony Nov. 8. 
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Interestingly, our survey also reported 
six in 10 adults (57%) are concerned 
about developing cancer in their life-
times. You might think that more than 
25% of us would care deeply about can-
cer prevention and take risk reduction 
steps every day. 

So, we’re seeing a disconnect between 
attitudes and behaviors on this point. 
Equally concerning is that a quarter of 
Americans (25%) believe that there is 
nothing they can do to prevent cancer, 

minds—cancer prevention. Unfortu-
nately, the survey results suggest that 
a large majority of Americans are not 
trying to reduce their risk for cancer. 

In fact, the ASCO survey found that 
only one in four Americans (24%) in-
corporates cancer prevention into their 
daily lives. This low rate is remark-
able given research conducted by the 
World Health Organization shows that 
30% to 50% of all cancer cases may be 
preventable.

Each year, the American Society of 
Clinical Oncology conducts its Na-

tional Cancer Opinion Survey to better 
understand Americans’ views on a wide 
range of cancer-related issues and un-
cover areas that need to be addressed. 

So, what did this year’s survey tell us?

The 2019 findings raise serious concerns 
about an area of cancer that, as any-
one who treats cancer patients would 
say, should be uppermost in all of our 

Major gaps persist in 
Americans’ knowledge 
of and actions on 
cancer prevention

By Howard A. “Skip” Burris III, MD, FACP, FASCO
2019-2020 president, American Society of Clinical Oncology,
President and chief medical officer, Sarah Cannon Research Institute
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As oncologists, we do not see patients 
until they have cancer, so it is crucial 
that every American talk with their 
primary care physician about reducing 
their risk of cancer. If individuals want 
to look at online resources, they should 
visit sites where the content is approved 
by doctors. 

ASCO’s patient information website, 
Cancer.Net, has a formal peer-review 
process by an editorial board that is 
composed of more than 150 medical, 
surgical, radiation, and pediatric on-
cologists, physician assistants, oncolo-
gy nurses, social workers, and patient 
advocates. Trusted evidence-based in-
formation about cancer prevention can 
also be found at the National Cancer In-
stitute (www.cancer.gov) and the CDC 
(www.cdc.gov/cancer) websites.  

ASCO launched the National Cancer 
Opinion Survey in 2017 to better un-
derstand what the public, including 
patients and caregivers, expect and 
need from cancer research and care. 
We work with The Harris Poll, who ad-
ministers this nationally representative 
online survey of U.S. adults and conduct 
it annually to track Americans’ percep-
tions over time. 

This year’s survey was conducted from 
July 9 to August 10, 2019, among 4,001 
adults age 18 and older and an oversam-
ple of 814 adults ages 18 and older with 
cancer for a total of 1,009 adults who 
have or had cancer.

The results of this survey will inform 
ASCO activities as we work to conquer 
cancer through research, education, 
and the promotion of the highest qual-
ity patient care. 

To view the full set of findings from 
ASCO’s National Cancer Opinion 
Survey, visit https://www.asco.org/
research-progress/reports-studies/
national-cancer-opinion-survey. 

vored e-cigarettes are less damaging 
to a person’s health than non-flavored 
ones (The Cancer Letter, Sept. 27).

Make no mistake, these numbers are 
worrisome news when the Centers for 
Disease Control and Prevention (CDC) 
and Food and Drug Administration 
(FDA) are investigating reported deaths 
from the severe respiratory illnesses as-
sociated with these products. 

Given these serious side ef fects and 
the potential for e-cigarettes to be-
come a gateway for youth to use can-
cer-causing tobacco products, ASCO 
supports putting safety labels with a 
warning about nicotine addiction on 
all e-cigarette packaging, prohibiting 
youth-oriented advertising, and ban-
ning the sale of e-cigarettes containing 
candy or youth-oriented flavors unless 
there is evidence demonstrating these 
products do not encourage use of c-cig-
arettes by youth.

The results of this year’s survey tell us 
that much more education on cancer 
prevention is needed, beginning at 
a young age—when it may have the 
greatest impact. 

with 35% of people who have or had 
cancer holding these views. 

People can take concrete steps to re-
duce their cancer risk, but the survey 
found that a minority of Americans are 
actually aware of the lifestyle factors 
that increase their chances of develop-
ing the disease. For example, tobacco 
use, diet, sun exposure, alcohol con-
sumption, and other lifestyle choices 
can have a major impact on people’s risk 
of developing many common cancers. 

Yet only 36% realize obesity is a risk 
factor for cancer and just 31% recognize 
alcohol as one. Misperceptions about 
cancer risk also persist. Despite a lack of 
evidence, 28% believe artificial sweet-
eners cause cancer and 16% believe cell 
phones do as well.

Those findings are exacerbated by the 
fact that, despite a profusion of health 
information available on the Internet 
today, most Americans don’t know what 
information to trust. 

Eight in 10 Americans (81%) say there 
is a lot of information available about 
what causes cancer, but most don’t 
know which sources are credible. Two-
thirds (66%) say they don’t know which 
sources to trust for information on the 
causes of cancer, and 64% say it is hard 
to know the most important things to 
do to reduce their risk of getting cancer. 

The survey also found that more Amer-
icans get information about cancer pre-
vention online than from their doctor. 
Nearly one in four adults (24%) say they 
have searched the web for information 
about how to reduce their cancer risk, 
while 22% report talking to a doctor 
about their risk of developing cancer. 

Finally, as the September 27 issue of The 
Cancer Letter reported, the 2019 ASCO 
survey revealed that nearly one in four 
young adults (ages 18-38) believes e-cig-
arettes are harmless and not addictive, 
and nearly three in 10 (29%) think fla-

The results of this 
year’s survey tell 
us that much more 
education on cancer 
prevention is needed, 
beginning at a young 
age—when it may have 
the greatest impact. 
                                              

http://www.cancer.gov
http://www.cdc.gov/cancer
https://www.asco.org/research-progress/reports-studies/national-cancer-opinion-survey
https://www.asco.org/research-progress/reports-studies/national-cancer-opinion-survey
https://www.asco.org/research-progress/reports-studies/national-cancer-opinion-survey
https://cancerletter.com/articles/20190927_2/
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Phase III trial of 
Ninlaro as first-
line maintenance 
therapy meets PFS in 
multiple myeloma
The phase III Takeda TOURMA-
LINE-MM4 study met its primary end-
point of progression-free survival in 
multiple myeloma not treated with 
stem cell transplantation.

The trial evaluated the ef fect of sin-
gle-agent oral Ninlaro (ixazomib) as a 
first-line maintenance therapy versus 
placebo, and demonstrated statistically 
significant improvement in PFS, accord-
ing to Takeda. TOURMALINE-MM4 is the 
first industry-sponsored phase III trial to 
explore the concept of “switch” mainte-
nance, the use of medicines not included 
in initial induction therapy, in this setting. 

Ninlaro is not approved for this 
specific use.

TOURMALINE-MM4 is a randomized, 
placebo-controlled, double-blind phase 
III study of 706 patients who have com-
pleted 6-12 months of initial therapy and 
achieved a partial response or better. 

Inovio demonstrates 
80% 6-month PFS in 
phase II glioblastoma 
multiforme study with 
INO-5401 + Libtayo
A phase II study (NCT03491683) of new-
ly diagnosed glioblastoma multiforme 
combining Inovio’s INO-5401 and INO-
9012 in combination with Libtayo (ce-
miplimab) showed that 80% (16 of 20) 
of MGMT gene promoter methylated 
patients and 75% (24 of 32) of unmet-
hylated patients were progression-free 
at six months measured from the time 
of their first dose (n = 52), substan-
tially exceeding historical standard-
of-care data.

INO-5401 is a T cell-activating immuno-
therapy encoding for three tumor-asso-
ciated antigens (hTERT, WT1, and PSMA). 
INO-9012 is an immune activator encod-
ing IL-12, and Libtayo is a PD-1 blocking 
antibody developed by Regeneron Phar-
maceuticals in collaboration with Sanofi.

The data were to be presented at the 
Society for Immunotherapy of Cancer 
2019 Annual Meeting in National Har-
bor, MD, Nov. 6-10.

This immunotherapy combination with 
a PD-1 checkpoint inhibitor also exhib-
ited supportive safety, tolerability, and 
immunogenicity data and suggested 
an acceptable safety profile consis-
tent with that of Libtayo and Inovio’s 
platform technology. The majority of 
patients tested had a T-cell immune 
response to one or more tumor-associ-
ated antigens encoded by INO-5401. Im-
mune responses to all three tumor-as-
sociated antigens were demonstrated 
in this study. 

Inovio plans to report 12 and 18-month 
overall survival data next year.

“This innovative trial provides promis-
ing information that the combination 
of INO-5401 plus INO-9012, a T cell-pro-
moting therapy, combined with Libtayo, 
a checkpoint inhibitor, may provide clin-
ically meaningful benefit in this very 
dif ficult to treat disease,” David Rear-
don, coordinating principal investigator 
of the study and the clinical director for 
Neuro-Oncology at the Dana-Farber 
Cancer Institute, said in a statement.

The new data demonstrates the poten-
tial of Inovio’s immunotherapies utiliz-
ing tumor-associated antigens in cancer 
treatments, said J. Joseph Kim, Inovio’s 
president and CEO. 

“Our goal in this GBM trial is to increase 
progression-free and overall survival 
of patients facing a disease where nei-
ther the standard of care nor clinical 
outcomes have significantly advanced 
in decades,” Kim said in a statement. 
“Previously, other checkpoint inhibitor 
treatment alone in GBM trials did not 
show any meaningful clinical benefit 

CLINICAL ROUNDUP
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https://clinicaltrials.gov/ct2/show/NCT02312258
https://clinicaltrials.gov/ct2/show/NCT02312258
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with central nervous system tumors, 
and collect biospecimens and patient 
outcomes reports to perform correla-
tive studies as a companion work to the 
feasibility study. 

If outcomes of the phase I study are 
positive, AppliedVR and NCI will col-
laborate on a phase II, multi-site study 
to assess the use of AppliedVR’s virtual 
reality headsets to treat anxiety in a 
brain tumor patient population.

Thermo Fisher 
Scientific introduces 
NGS platform that 
delivers faster results
Thermo Fisher Scientific launched its 
Ion Torrent Genexus System, a fully-in-
tegrated next-generation sequencing 
platform featuring an automated spec-
imen-to-report workflow that, accord-
ing to the company, is able to deliver 
results one day. 

Launched at the Association for Molecu-
lar Pathology 2019 annual meeting, the 
platform would allow local hospitals to 
adopt NGS testing. The company also 
introduced its Oncomine Precision As-
say, a pan-cancer panel for the Genex-
us platform. It enables comprehensive 
genomic profiling from formalin-fixed, 
paraf fin-embedded tissue and liquid 
biopsy samples with a single assay.

A recent study in the Clinical Lung Can-
cer underscores the logistical challenges 
that limit local hospitals from providing 
NGS-based genomic testing today even 
though that is where most patients are 
treated. Due to NGS adoption barriers, 
including product complexity and cost, 
the vast majority of local molecular 
laboratories rely on limited single-gene 
tests. Because this testing approach 
does not provide a complete genomic 

over standard of care. However, the 
addition of INO-5401 and its ability 
to generate antigen-specific T-cells 
demonstrated early efficacy signals 
in progression-free survival. We look 
forward to reporting additional data 
including overall survival at months 12 
and 18 from the trial in the coming year.”

AppliedVR and NCI 
evaluate virtual 
reality to address 
cancer-related anxiety
NCI and AppliedVR have formed a col-
laboration to evaluate whether virtual 
reality can address the underlying anxi-
ety of ten experienced by many patients 
with terminal cancer.

The phase I study, led by the Neuro-On-
cology Branch, Center for Cancer Re-
search at NCI, will enroll patients from 
NCI-designated cancer centers and oth-
er cancer practices. 

“Virtual reality therapeutics are an ef-
fective and non-pharmacologic way 
to potentially treat anxiety, acute and 
chronic pain and many other mental 
and behavioral health conditions,” 
Beth Darnall, chief science advisor of 
AppliedVR, said in a statement. 

With anxiety being one of the most 
common psychological problems 
among cancer patients, extreme stress 
as a result of the initial cancer diagnosis 
can negatively result in a patient’s in-
ability to function in their normal life. 
The proof-of-concept study will evalu-
ate AppliedVR’s virtual reality system 
on neuro-oncology patients’ “scanxiety,” 
a term used to describe the anxiety pa-
tients with cancer experience before or 
af ter medical diagnostics scans. 

NCI will provide clinical expertise relat-
ed to the care and treatment of patients 

profile of a tumor, some laboratories 
choose to outsource sample testing for 
more comprehensive NGS analysis.

Outsourced NGS testing by reference 
laboratories that use other on-market 
NGS platforms are plagued by two 
major issues: results that take several 
weeks and larger sample input require-
ments. Stringent sample requirements 
of ten lead to quantity not suf ficient 
reports, or inconclusive results. Can-
cer clinical research studies published 
this year show QNS rates ranging from 
17-23%, excluding samples not submit-
ted because they failed to meet sam-
ple quantity criteria. These issues are 
of ten incompatible with timely treat-
ment decisions and can lead to poor 
clinical outcomes.

According to the company, the Genex-
us System’s turnaround time and fully 
automated workflow minimize user in-
tervention and the potential for human 
error. The system also requires minimal 
amounts of tissue sample and can run 
small batches to deliver a comprehen-
sive report in one day. These features 
could allow molecular pathologists in 
the future to analyze NGS information 
in parallel with first-line testing modal-
ities, such as immunohistochemistry.

Laboratories can scale their sequenc-
ing runs with an innovative sequencing 
chip design that will enable in-house 
sequencing facilities to cost-ef fective-
ly process small batches of samples 
as they arrive at the lab. The Genexus 
System includes the Genexus Integrat-
ed Sequencer, the Genexus Purifica-
tion System and an onboard report-
ing sof tware.
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NCI Trials for 
November 2019
The National Cancer Institute Cancer 
Therapy Evaluation Program approved 
the following clinical research studies 
last month.  

For further information, contact the 
principal investigator listed.

Phase I - 10273
A Phase I Study of M3814 in Combina-
tion with MEC in Patients with Relapsed 
or Refractory Acute Myeloid Leukemia

City of Hope Comprehensive 
Cancer Center LAO
Jonas, Brian Andrew
(916) 734-3772

Phase I - NRG-GY022
Assessment of Carboplatin Clearance 
Predictors: A PK Study on NCI-Spon-
sored Clinical Trials or Standard of Care 
Treatments Using Carboplatin

NRG Oncology
Taylor, Sarah E.
(412) 641-5468

Phase I/II - 10287
A Randomized Phase I/II Trial of Fulves-
trant and Abemaciclib in Combination 
with Copanlisib (FAC) Versus Fulves-
trant and Abemaciclib Alone (FA) for 
Endocrine-Resistant, Hormone Recep-
tor Positive, HER2 Negative Metastatic 
Breast Cancer (FAC vs FA)

Duke University -  
Duke Cancer Institute LAO
Ma, Cynthia Xiuguang
(314) 362-9383

Phase II - EA4181
A Randomized 3-Arm Phase II Study Com-
paring 1.) Bendamustine, Rituximab and 
High Dose Cytarabine (BR/CR) 2.) Benda-
mustine, Rituximab, High Dose Cytara-
bine and Acalabrutinib (BR/CR-A), and 3.) 
Bendamustine, Rituximab and Acalabru-
tinib (BR-A) in Patients <= 70 Years Old 
with Untreated Mantle Cell Lymphoma

ECOG-ACRIN Cancer Research Group
Wagner-Johnston, Nina Delaney
(410) 955-8839

Phase II - NRG-GY021
A Phase II Randomized Trial of Olaparib Ver-
sus Olaparib Plus Tremelimumab in Plat-
inum-Sensitive Recurrent Ovarian Cancer

NRG Oncology
Adams, Sarah F.
(505) 495-0461

Phase II - S1922
Randomized Phase II Selection Study 
of Ramucirumab and Paclitaxel Ver-
sus FOLFIRI in Refractory Small Bowel 
Adenocarcinoma

SWOG
Overman, Michael James
(713) 745-4317

Phase III - S1827
A Randomized Phase III Trial of MRI Surveil-
lance with or Without Prophylactic Cranial 
Irradiation (PCI) in Small-Cell Lung Cancer

SWOG
Rusthoven, Chad George
(720) 848-5376

NCI TRIALS

https://cancerletter.com/mailing-list/
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