
Denver—Pharmacists will increasingly be 
asked whether or how they will participate in 
physician aid in dying (PAD) programs. Seven 
states and the District of Columbia now per-
mit PAD, but there is a momentum indicating 
this number will grow. 

The trend is in line with the skills and experi-
ence of the profession: pharmacists often pre-
pare and dispense the drugs that could be used 
to end someone’s life, and have assumed a pivotal 
role in counseling patients as well as other care-
givers in states where PAD is legal.

“Part of being a patient advocate, which is 
certainly our role as pharmacists, can involve 
providing assistance with PAD,” said Joseph S.  

PharmDs a Source 
For Counseling  
On End of Life Rx

Denver—Health systems need to heed 
a wide range of reimbursement prob-
lems that can trigger negative pay-
ments for high-cost oncology medica-
tions, including outdated billing codes, 
poorly coordinated prior authoriza-
tions and using generic billing codes 
for monoclonals when specific codes 
have been published, according to a 
new analysis of payment records at a 
major academic center.

For other centers with similar issues, 
there “are large financial opportunities 
associated with correcting reasons for 
suboptimal reimbursement,” reported 
a team of pharmacists led by Mary 

Frances Picone, PharmD, who is com-
pleting a drug information residency at 
the Medical University of South Caro-
lina (MUSC), in Charleston.

Presenting the findings at the 2018 
annual conference of the Hematology/
Oncology Pharmacy Association, Dr. 
Picone and her colleagues said these 
reimbursement errors cost their cen-
ter hundreds of thousands of dollars 
annually. Of these problems, improp-
er coding of bevacizumab (Avastin, 
Genentech) was the most costly. Over 
a one-year study period, a negative net 
margin was seen for slightly more than 

$583K shortfall from bevacizumab alone

Reimbursement Errors Cause  
Big Losses From Chemotherapy

Want to stop drug shortages?

Think Inside 
The Box!

A new manufacturing process 
holds the promise for pre-

venting drug shortages, reducing 
costs and improving the quality of 
generic drugs in the United States.

Continuous manufacturing, 
which already is being used in 
other industries, such as chemi-
cal manufacturing, can produce 
large quantities of a small-mole-
cule drug from bulk ingredients 

to final form in a couple of days 
versus months. 
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What’s more, continuous manufac-
turing (CM) can be accomplished in a 
production area that is about one-tenth 
the size of a traditional pharmaceutical 
manufacturing facility—at about 40% of 
the cost, according to Salvatore Mascia, 
PhD, the founder and CEO of Contin-
uus Pharmaceuticals, which makes inte-
grated continuous manufacturing (ICM) 
modules for the pharmaceutical industry.

These advantages could help solve 
the ongoing drug shortage crisis in this 
country, and address the high cost of 
generics—if the savings are passed on to 
the patient, according to several experts 
who spoke with Pharmacy Practice  
News about the potential of this emerg-
ing technology.

Drug shortages are the bane of the 
modern hospital pharmacist, noted Erin 
Fox, PharmD, BCPS, FASHP, the senior 
director of drug information and sup-
port services at the University of Utah, 
in Salt Lake City. Although the causes of 
ongoing shortages are multifactorial, a 
common denominator is “some kind of 
quality issue at the manufacturing facil-
ity that is delaying the product in some 
way,” Dr. Fox said (sidebar).

Many of the facilities are older and 
need to be refurbished. But with many 
of them making low-cost generics, there 
may be little economic incentive to rehab 
them. Still, Dr. Fox said more companies 
are considering upgrades with an eye 
toward future production of more prof-
itable pharmaceuticals. CM has caught 
the eye of these pharmaceutical com-
panies, as well as the FDA, large health 
systems, regional 503B facilities and the 
military as a way to meet the needs of 
American patients.

Old Versus new Ways

Drug manufacturing in the United 
States has not changed much since 
the 1960s, according to Sau (Larry) 
Lee, PhD, the deputy director of the 
FDA’s Office of Testing and Research, 
and chair of the Emerging Technology 
Team, Office of Pharmaceutical Qual-
ity, FDA Center for Drug Evaluation 
and Research. The center is helping to 
modernize pharmaceutical manufactur-
ing by supporting CM and other novel 
production technologies.

Conventional batch manufacturing 
processes feature many steps, often 
done at different facilities, which add 
potential delays to the final product. 
The bulk materials are synthesized 
and crystallized, typically in one facil-
ity, then shipped to another facility for 
blending, granulation, sizing, and tablet 
pressing and coating. Along the way, 
sampling and analytics are done in a 
laboratory to ensure the product is pure, 

safe and correct. During these “hold 
times,” some materials that are sensitive 
to the environment risk degradation. It 
could take months to create drugs using 
this process, Dr. Lee explained. 

In contrast, ICM employs a continuous 
process that does not need to be inter-
rupted for various analyses and checks. 
An operator adds the bulk ingredients at 
the beginning and a dosage form comes 
out the other end. Using online analytical 
measurement technologies, ICM  can run 

24 hours a day and produce product in 
two days, while collecting even more data 
on efficacy and purity. 

What makes Continuus Pharmaceu-
ticals, a spin-off from a multiyear col-
laboration between Novartis and the 
Massachusetts Institute of Technology, 
different from other CM providers is 
that it developed novel manufacturing 
unit operations specifically designed 
for pharmaceutical ICM. The company 
received a $4.4 million grant from the 
FDA to assess how drug quality can be 
improved with ICM.

“Continuous manufacturing enhances 
our product control and monitoring,” 
Dr. Lee said. “We have more control 
over the product quality because the 
sampling and measurements are gener-
ally done at a much higher frequency.” 

Dr. Fox agreed that the speed of CM 
is one of its most attractive qualities. 
“In traditional manufacturing, many of 
these products take a lot of time because 
the different steps that are involved all 
have to be double checked. Continuous 
manufacturing is one seamless step.”

The size of the ICM units also sets 
them apart. Depending on their use 
and other variables, the units are about 
the same dimensions as a shipping con-
tainer carried by a tractor-trailer. As an 
example, Dr. Mascia said his company 
was preparing to build a manufactur-
ing facility for a generic company that 
plans to produce 10,000 metric tons of 

drugs in 800 m2 of floor space in 20 to 
24 hours, end to end. With conventional 
batch manufacturing, “you would need 
approximately 6,000 m2 to produce that 
amount of drug,” he said.

Furthermore, labor costs would be 
reduced, because about four people per 
shift can operate the system, which is “a 
big reduction in the operator number,” 
Dr. Mascia said. “You would need a 
more skilled operator, however.” 

A ‘Disruptive Technology’

Reducing the manufacturing to two 
days would enable on-demand pro-
duction because the lead time would 

not be needed before 
producing a medica-
tion, according to phar-
macy consultant Ernest 
R. Anderson Jr., RPh, 
MS, FASHP, FMSHP. 
ICM would be a whole 
different paradigm in 
delivering drugs in this 
country, Mr. Anderson 
said, calling the manu-
facturing process a “dis-
ruptive technology.”

All of these advantages 
not only hold the promise for reduc-
ing shortages, but also reducing drug 
costs—with an important caveat: “If it 
costs them less to do the manufactur-
ing, would they pass the savings on to 
the health system and the consumer, or 
would they take the money and run?” he 
said. “Given their track record, the con-
cern is that they would [do the latter].”

Regulations a Roadblock?

Thomas J. Johnson, PharmD, MBA, 
BCPS, BCCCP, FASHP, FCCM, the assis-
tant vice president for hospital phar-
macy at Avera Health System, in Sioux 
Falls, S.D., said he sees a lot of poten-
tial in CM. But he noted that there’s a 
significant amount of regulation and 
complexity built into current, conven-
tional manufacturing techniques. “If we 
apply a decentralized, manufacture-as-
we-go process, how does that affect our 

system and our supply chain? Is there 
a separate regulatory path to this, or 
does the current path still apply? We all 
know health care is highly regulated,” 
Dr. Johnson pointed out.

Dr. Lee said the regulatory path for CM 
would be the same as for a drug manufac-
tured through the batch process, and that 
three drugs already have been approved 
for production using CM technology: 
lumacaftor/ivacaftor (Orkambi, Vertex), 
darunavir (Prezista, Janssen) and abe-
maciclib (Verzenio, Eli Lilly).

“We are using the same regulatory 
process to approve the drug product 
regardless of the technology they use,” 
Dr. Lee said. 

Many Potential Users
As of now, the FDA is looking at CM 

use by pharmaceutical manufacturers, 
according to Dr. Lee. 

Thinking Inside the Box 
continued from page 1
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However, the pharmacists who spoke 
with Pharmacy Practice News, who have 
been dealing with drug shortages and 
high drug costs for years, immediately 
envisioned other potential users of this 
technology, from 503B facilities to large 
health systems and consortiums.

Earlier this year, Intermountain Health-
care in collaboration with Ascension, SSM 
Health and Trinity Health in consulta-
tion with the Department of Veterans 
Affairs, formed a not-for-profit generic 
company to make essential generic medi-
cations more available and affordable 
(Pharmacy Practice News 2018[3]:1,22-
23; bit.ly/2Bvnycc). The consortium, 
which represents more than 450 hospi-
tals around the country, intends to be an 
FDA-approved manufacturer and would 
either directly manufacture generic drugs 
or subcontract the manufacturing.

CM would be one way for such col-
laborations to achieve this goal, accord-
ing to Mr. Anderson, who foresees a day 
when there are regional manufacturing 
plants, owned by a pharma company 

or another entity, delivering drugs on 
demand directly to hospitals at a frac-
tion of the time and cost. 

“This technology is pretty limitless in 
terms of its flexibility,” Mr. Anderson 
said. “You could do a run, break it down, 
clean it and run another drug through it.”

Dr. Mascia said it takes about seven 
days to break down the module, clean the 
parts and set it up to run a different drug.

“It is becoming very challenging for 
health systems to get the right medica-
tions during these shortages,” Dr. Mas-
cia said. ICM could provide an elegant 
solution to the problem, “because you 
could have modular systems that can 
produce these medications at a fraction 
of the cost, on demand, making drug 
shortages history.”

Every situation and contract is differ-
ent, so Dr. Mascia was reluctant to talk 
about costs or return on investment. But 
he said, “The savings are greater than 
everyone expects.”

If they could not only make the ICM 
modules small, but also mobile, these 
units might someday be able to be 
used in an emergency—a disease out-
break, battlefield or aftermath of a hur-
ricane, Dr. Fox suggested. “It would 
be interesting to think about disaster 
and emergency preparedness [appli-
cations]. You could imagine that in 
a disaster situation, where you need 

more drugs quickly, it might be able to 
be mobilized and brought to a disaster 
site based on need.” 

gradual Adoption

Although these other uses could be 
the future of CM, Dr. Lee was more cir-
cumspect. Right now, the FDA’s focus 
is helping the pharmaceutical industry 
adopt this and other technologies that 
would bring pharmaceutical manufac-
turing into the 21st century. “A lot of 
major pharmaceutical companies are 
carefully looking at this type of tech-
nology,” he said. “Most of them are very 
interested, but adoption would not be 
overnight. It takes time to develop and 
implement.

“We are really excited about this 
technology because continuous manu-
facturing is an enabler of other inno-
vative technologies that provide more 
advanced process control and monitor-
ing systems,” Dr. Lee said.

“If you want to solve the problems of 
shortages and costs,” Dr. Mascia added, 
“you have to make [pharmaceuticals] in 
a different way.” 

—Marie Rosenthal

Dr. Mascia is the founder of Continuus 
Pharmaceuticals. Mr. Anderson is a 

consultant and advisor to Continuus 
Pharmaceuticals.  Drs. Thomas, Lee and Fox 
reported no relevant financial relationships. 

More Shortage  
Facts From Dr. Fox
Erin Fox, PharmD, BCPS, FASHP, the senior direc-
tor of drug information and support services at the 
University of Utah, in Salt Lake City, offered some 
insights into the types of drugs most affected by 
shortages, why they occur and the FDA’s recent 
efforts to relieve pressures on the supply chain.

A common problem. “In general, we are short of a large number of 
basic products, whether that be opioid injections used for various pro-
cedures or antinausea medications,” Dr. Fox said. “Even commonly 
used products such as lidocaine, which would numb your skin if you 
are getting stitches—have been affected and are still [out of stock].”

The main stress point. Many shortages are caused by manufacturing 
delays, Dr. Fox explained, which have been severely worsened by delays 
at Pfizer’s generic manufacturing facilities. These delays have caused 
shortages of the most basic products such as opioid injections, she noted.

Other contributors. Difficulties acquiring bulk ingredients, regulatory 
issues, business decisions by generics manufacturers and other chal-
lenges muck up the supply chain, keeping much-needed basic medica-
tions out of the hands of clinicians, she said.

The FDA’s role. “The FDA generally keeps us informed; they have the 
best information about why these shortages are happening, and they 
do acknowledge that the main reason often is some kind of quality issue 
at the manufacturing facility,” Dr. Fox said. “I’m also encouraged that 
they’ve recently formed a drug shortages task force to address some of 
these challenges; that’s a great step forward [bit.ly/2nX0jy5]. But the 
FDA commissioner [Scott Gottlieb, MD] is 100% correct when he said 
recently that the agency cannot be the only one fixing this—it’s mainly 
a manufacturing issue to fix. And yes, continuous drug manufacturing 
could be part of that solution.”

From left, around: Filtering the crystal-
lization slurry; a continuing manufactur-
ing module; the drying drum; molding 
and coating tablets; and recovering sol-
vent that can be reused because of the 
closed-loop techology. 

Source: Continuous Pharmacueticals. 
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