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Welcome to the winter issue of California Pharmacist. This 
time of year is often a time of reflection and apprecia-
tion. There are many individuals who play a part in pro-

ducing this magazine each quarter and we are grateful for each 
one of them. From editorial development to printing and design, 
there are many players involved. Please take the time to note the 
many names listed in the box to the right of this column to see 
who you can thank next time you run into them in the hallways 
of a CPhA meeting. 

Knowing that California Pharmacist will be featured at the Out-
look Annual Meeting, we’ve taken the opportunity to provide 
vital information to members and friends of pharmacy through 
the 2008 CPhA Annual Report. In addition, we introduce the 2009 
Leadership of CPhA and formally introduce our Professional  
Affairs efforts. You will also meet the San Joaquin local associa-
tion, plus find feature articles by guest authors that inspire and 
provide humor.  

In the clinical knowledge and therapeutics section, the CPhA 
Editorial Review Committee (ERC) delivers intriguing articles 
on biotechnology and specialty pharmacy. This is cutting-edge 
science, wherein milestones have been achieved and new ap-
proaches to disease management uncovered. However, progress 
has not been achieved without challenges. Guest Editor, Vinson 
Lee, Pharm. D., M.S. with Genentech, Inc. has pulled together 
a comprehensive set of articles that covers the pivotal aspects of 
the biotech industry, authored by well-qualified industry experts  
whose years of expertise are to be respected. 

Thanks to all of our authors who have contributed to this well-
rounded perspective of the biotech and specialty pharmacy indus-
try including: Ellen Shen, PhD and Janice Tam for their overview 
of “The Drug Development Process”; Cindy Yun, Pharm. D., 
Jihwon Im, Pharm. D., and Vinson Lee, whose collaboration pro-
duced “The Biotechnology Landscape,” which provides a list of 
“blockbuster drugs”; Susan Eng., Pharm. D., Lisa Lawrence-Mi-
yasaki, RN, BSN, MA and Azin Shazamani  for their Risk Man-
agement article which focuses on the safety side of the equation 
in manufacturing biotech products; David Golding, R. Ph for his 
article “Best Practices for Streamlined Care,” in which best prac-
tices are discussed and finally, Debbie Stern, R. Ph. for her article 
“Managed Care Approach to Specialty Pharmacy.” Thanks are 
also due to Ogechi Ikediobi, Pharm.D., PhD for her CE article 
entitled “Targeted Therapies in Cancer.” 

 
Enjoy the read,

PLEASE UPDATE YOUR CONTACT INFORMATION, 
INCLUDING E-MAIL ADDRESS

Like many organizations, CPhA will increasingly use email to 
communicate with members as it is timely and cost-effective. 
Please send your home and/or office email address to:  
ants@cpha.com.  
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from the CEO

As we begin 2009,  
I am momentarily  
saddened that we  

will again have to put aside 
some of our other plans  

in order to fight the ongoing budget battles 
that threaten to damage the community 
pharmacy network and the delivery of  
pharmacy services to our patients in Califor-
nia. Last year, we set aside many very excit-
ing plans for this reason and again this  
year, we will be challenged to create broad 
member value in the face of such a gargan-
tuan task. However, just as last year, I am 
sure that your Association leadership is up 
to the task of doing more than one thing at 
a time. 

As you read the message below from 
your new President, Jeff Goad, I am sure 
you will be inspired by his hope and energy 
for a stronger Association that will provide 
both valuable benefits and professional ful-
fillment. Jeff puts forth an eloquent call to 
his colleagues in pharmacy to come forward 
as members and to become active volunteers 
in 2009! 

from Your  
2009 President:  
Jeffery A Goad

A Chinese proverb states 
that “Leaders are 
made over turbulent 

times.” Last year saw a na-
tional economic meltdown 

and an unprecedented budget crisis in Cali-
fornia. On behalf of pharmacists and pa-
tients across the state, I would like to thank 
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however, are often seen as one homogenous 
group. Thus, it is essential that pharmacists 
from all areas of practice come together as 
one voice, one profession. Since we are only 
the third largest profession, we cannot afford 
division. We must work in a coordinated and 
synergistic fashion with organizations such 
as the California Society of Health System 
Pharmacists (CSHP), the Academy of Man-
aged Care Pharmacy (AMCP), and the Na-
tional Community Pharmacists Association 
(NCPA). Within our state, we need to estab-
lish standing joint committees with CSHP  
to achieve the best outcome for the future  
of our profession.

The strength of a professional organiza-
tion depends upon the dedication and sup-
port of its members, while its long-term 
sustainability relies upon its ability to grow. 
At CPhA, we need to figure out how we can 
serve all pharmacists. For our current mem-
bers, we will be working toward creating a 
more robust set of member benefits that can 
be easily accessed from our new interactive 
website. You can test our new website by 
registering online for Outlook 2009 at the 
Disneyland Hotel in Anaheim. We also cre-
ated new academies such as the Academy of 
Compounding Pharmacists and the Academy 
of Pharmacy Educators. In 2009, I will work 
with these new, as well as existing, academies 
to address the needs of their specialists. Ad-
ditionally, I will be calling upon the Academy 
of Pharmacy Owners to share some of the 
successful strategies they have employed over 
the years. Lastly, we need to find a way to in-
vigorate some of our local chapters that have 
grown dark over the years. One interesting 
strategy that has worked for some of our local 
associations is to hold joint events and other 
collaborations with their local CSHP chapter, 
but there are more strategies to discover. Rod 
Shafer, previous CEO of the Washington 
State Pharmacists Association and our newest 

www.cpha.com

Immediate Past President Dr. Paul Lofholm 
and Lynn Rolston for their leadership, espe-
cially in our successful defense against a po-
tentially devastating 10% Medi-Cal cut. As our 
state politicians once again try to balance the 
budget on the backs of pharmacists and the 
patients we serve, we must continue to fight. 
Whether you’re a community hospital or am-
bulatory care pharmacist, ensuring adequate 
Medi-Cal compensation to continue access to 
pharmacist services for the most vulnerable 
patients is everyone’s responsibility. 

It’s often said that a good defense starts 
with a good offense. How did we get to the 
point where legislators could cut pharmacy 
deeply while barely nicking medicine? I be-
lieve it is critical for CPhA to proactively edu-
cate and demonstrate the value of the pharma-
cist to the public. To the public, a pharmacist 
is a pharmacist, but a physician is not a physi-
cian. In other words, no one would confuse a 
psychiatrist for a cardiothoracic surgeon, even 
though they are both physicians. Pharmacists, 

Ceo ANd PreSideNt

At the Helm
What’s Ahead for 2009

“It is my commitment 
in 2009 and beyond 
to get more members 
involved in the most 
important part of 
CPhA…its committees, 
task forces, and 
elected positions. 
This is an organization 
of pharmacists for 
pharmacists.”

J. Goad 
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hire at CPhA, will be tasked with assisting 
and developing new strategies for our local 
associations. Rod will also be integral in our 
professional and legislative endeavors.

Legislatively, CPhA will continue to 
monitor and respond quickly to bills that 
could be detrimental or positive to phar-
macy practice. The Board of Pharmacy has 
approved language to create a statewide pro-
tocol for pharmacists to immunize without a 
prescriber-based protocol. This is especially 
important for those pharmacists who have 
had trouble finding a prescriber to sign their 
protocol. The Board of Pharmacy is cur-
rently seeking a legislator to author this leg-
islation and CPhA will work with the Board 
of Pharmacy to ensure that this important 
legislation meets the needs of practicing 
pharmacists. 

CPhA has always had a strong tradition  
of employing talented staff to assist our  

members. However, it is my commitment in 
2009 and beyond to get more members in-
volved in the most important part of CPhA…
its committees, task forces, and elected posi-
tions. This is an organization of pharmacists 
for pharmacists. Ever wondered how CPhA 
works to support good bills and defeat bad 
bills? Join the Legislative Committee! Have 
you ever wondered why we don’t offer a cer-
tain benefit for members? Join the Member-
ship Committee. There are many more op-
portunities for you to become involved…just 
ask me goad@usc.edu! 

www.cpha.com

“At CPhA, we need to 
figure out how we can 
serve all pharmacists.”

J. Goad

Lastly, I will be calling upon the 
CPhA Past Presidents and the Member-
ship Committee to lend their collective 
wisdom to the issue of growth of our 
membership and the manner in which it 
is structured. With 25,000+ practicing 
pharmacists in California, CPhA, as well 
as all other pharmacy organizations, are 
only able to recruit a small percentage into 
the ranks of membership. However, when 
CPhA is able to fend off negative, or cre-
ate positive, legislation that affects the way 
every pharmacist practices, all pharma-
cists benefit. If we are the California Phar-
macists Association and not a specialty 
group, shouldn’t we represent all pharma-
cists? Let me know what you think. I can 
be reached by phone at (323) 442-1907, by 
email goad@usc.edu or you can find me 
on Facebook and join my CPhA Member-
ship Network Group. 
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CPhA 2009 Leadership
Of f i ce rs

Jeffery Goad, President  Paul Lofholm, Immediate Past President Kenneth Scott, Treasurer Nancy DeGuire, Speaker-Elect
Eric Gupta, President-Elect, Speaker  Lynn Rolston, Secretary Eric Gupta, Speaker of the House Ed Sherman, Trustee-at-Large

board  o f  Trus tees
Merilyn Ross, Region 1 Trustee
Ed Sherman, Region 2 Trustee
Paul Drogichen, Region 3 Trustee
Bill Young, Region 4 Trustee 
Jerry Fujiwara, Region 5 Trustee
Rebecca Cupp, Region 6 Trustee
Aileen DeRevere, Region 7 Trustee
Steve Gray, Region 8 Trustee 

Shirley Fender, Academy of Long Term Care Trustee 
Candace Fong, Academy of Hospital Pharmacists Trustee 
Doug Hilbloom, Academy of Managed Care Trustee
Mark Raus, Academy of Employee Pharmacists Trustee 
Sam Shimomura, Academy of Pharmacy Educators Trustee 
Daniel Wills, Academy of Pharmacy Technicians Trustee
Dennis Witherwax, Academy of Pharmacy Owners Trustee 
Art Whitney, Academy of Compounding Pharmacists Trustee

Acad emies
Academy of Compounding 
Pharmacists
Board Members: 
Dana Nelson, Chair
Jerra Banwarth
Debby Johnson
Virginia Partridge
Samuel Sheldon
Patrick LeRoy

Academy of Employee Pharmacists
Board Members:  
Diana Chun, Co-Chair
Phil Grauss, Co-Chair
Erin Cabelera
Norman Fong
Fred Mayer
Johnny Wai-Yip Wong

Academy of hospital Pharmacists
Board Members
Sian Carr-Lopez
Dougless O’Brien
Helen Park
Jennifer Hoang

Academy of long Term Care
Board Members: 
Arlene Downing-Yaconelli
Elizabeth Gross Axelrod
Lee Meyer Jr. 
Joseph Woelfel
Clifford Young

Comm it tees
Awards Committee
Selects the recipients of the five major 
CPhA awards, the Hall of Fame  
inductees and the Innovative Pharmacy 
Practice Award presented at Outlook  
each year. 

Members: 
Wilma Wong, Chair
Charles Brown
Grace Hayes
Anandi Law
Helen Park
John Pilgrim
David Truong

Editorial Review Committee
Sets an editorial calendar 18 months  
in advance and solicits articles for  
each issue. 

Members:  
Craig Stern, Chair 
Marshal Abdullah
Alexander Cao
Danielle Colayco
Patty Fong
Karl Hess
Lisa Johnson
Lee Klevens
Vinson Lee
Debbie Veale

Emergency Preparedness 
Committee
Examines and makes recommendations 
regarding pharmacists’ roles in preparing 
for potential emergencies and disasters.

Members: 
Carl Britto, Chair
Robin Corelli
Rebecca Cupp
Paul Drogichen
Dana Grau
Jason Kim
Roger Klotz
Jim Kuhtz
Helen Park
Lindsey Rich
Jeff Shinoda
Glen Tao

health Care Advisory Committee
This committee meets quarterly to address 
healthcare payments, purchasing and  
quality issues. 

house of Delegates Committee
Drafts potential CPhA HOD policy  
language on issues affecting the  
profession of pharmacy and reviews policies 
five years and over. 

Reference Committee A 
Reference Committee B 
HOD Nominating Committee 

for  academy  and  commit tee  descr ip t ions  and  s ta f f  contacts ,  v i s i t  www.cpha.com o r  ca l l  ( 916 )  779-1400  fo r  more  in fo rmat ion .
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CPhA 2009 Leadership
Of f i ce rs

Jeffery Goad, President  Paul Lofholm, Immediate Past President Kenneth Scott, Treasurer Nancy DeGuire, Speaker-Elect
Eric Gupta, President-Elect, Speaker  Lynn Rolston, Secretary Eric Gupta, Speaker of the House Ed Sherman, Trustee-at-Large

board  o f  Trus tees student  Trus tees
Hilary Campbell, UCSF ASP Board of Trustee Representative
Jenny Chang, WesternU ASP Board of Trustee Representative
Steven Chen, UCSD ASP Board of Trustee Representative
Nancy Fong, LLU ASP Board of Trustee Representative
Andrea Pangilinan, UOP ASP Board of Trustee Representative
Jan Riego, USC ASP Board of Trustee Representative
Kimberly Young, Touro U ASP Board of Trustee Representative

Acad emies
Academy of Managed Care
Board Members:
Corbin Bennett
Yvette Crockell
Barry Dykes
Steve Gray
Alison Lum
Ronald Sanui

Academy of Pharmacy Owners
Board Members:
Brian Komoto, Chair
Bhavesh Desai
Steve Dokimos
Lisa Johnson
Ryan Kim
John Ortego
I.R. Patel
John Silberstein
Andy Stout
Garret Ow

Academy of Pharmacy Educators
Board Members: 
Melvin Baron
Karl Hess
Jan Hirsch
Nancy Kawahara
Roger Klotz
Lori Rice
Debra Sasaki-Hill

Academy of Pharmacy 
Technicians
Board Members:
Debbie Fernandez
Anthony Phillips
Robin Koon
Ginger Kuhn
Erin King-Michael
Toni Marie Villanueva

Comm it tees
Insurance Committee
Negotiates contracts, reviews and monitors 
CPhA-sponsored insurance programs.

Members: 
Gary Thomas, Chair
Gary Basrai
Frank Cable
Robert Duey
Kathy Hillblom
Richard Kane
Ken Ross
Wayne Woods

Investment Advisory Committee
Reviews investments and reports to the 
Board of Trustees quarterly. 

Members: 
Brian Komoto, Chair 
Robert Johnson
Paul Lofholm
Lynn Rolston
Kenny Scott
Art Whitney

legislative Review Committee
Recommends positions on current  
legislation in accordance with CPhA 
House of Delegates policy. 

Members:
Jerra Banwarth, Chair
Nancy DeGuire
Shirley Fender
Candace Fong
Steve Gray
Paul Lofholm
Angela Mack
Lynn Rolston
Dan Wills 
Dennis Witherwax
Johnny Wai-Yip Wong

Membership Committee
Guides the development of membership re-
cruitment campaigns and retention strategies. 

Members: 
Eric Gupta, Chair
Ronald Armado
Sian Carr-Lopez
Nancy DeGuire
Debbie Fernandez
David Fong
Phillip Grauss
Kristen Harter
Micah Hata
Jeff Joliff
Alison Lum
Jenny Partridge
Neemah Yamin-Esfandiary
Clifford Young

for  academy  and  commit tee  descr ip t ions  and  s ta f f  contacts ,  v i s i t  www.cpha.com o r  ca l l  ( 916 )  779-1400  fo r  more  in fo rmat ion .

*There are still a number of appointments to be made and those additions will be noted on the CPhA website.



break-out sessions designed to facilitate  
discussion on a select set of topics each 
year and to generate input from as diverse a 
group of leaders as possible. In the end, the 
goal is to achieve true “synergy,” which is 
defined as achieving a greater set of results 
by working together, than could have been 
accomplished by any group or individual 
working on their own. All the attendees 
spoke highly of the workshop sessions  
and enjoyed the thought-provoking discus-
sions. Many participants requested phone 
numbers of everyone in their workshops so 
they could continue the discussions after 
the weekend was over. This year’s workshop 
topics included:

From Capitol Mall to the Community • 
Hall: Best Practices for Supporting Mem-
bers at the Local Level
Association Membership Models, Value  • 
& Marketing
From Products to Patients – Creating • 
Novel Models of Pharmacy Practice  
and Payment
It’s Easier to Get Where People Want  • 
You to Go: Creating Demand for Phar-
macist Services
Putting the Pieces Together: Identifying • 
Synergies for 2009
If you are interested in notes from these 

discussions, visit the “CE/Events” page of 
the CPhA website and download a copy of 
the “Synergy break-out notes” at www.cpha.
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eVeNt CorNer

by Cathi Lord and Erin Moeller 

The 2008 Synergy strategic planning 
conference, held at the Hyatt Regency 
in downtown Sacramento on Novem-

ber 15 – 16, was a huge success, boasting a 
record attendance. There were more than 
175 participants on hand including leaders 
and decision-makers from all over the  
state and from every area of pharmacy. More 
than half of the participants received eight 
hours of CE for the weekend. It was an 
excellent opportunity to introduce CPhA’s 
new Professional Affairs initiatives along 
with the Joint Commission of Pharmacy 
Practitioners ( JCPP) Roadmap and to plan 
for 2009 and beyond. JCPP is comprised of 
all of the national pharmacy organizations 
that have come together and agreed upon a 
national vision and direction for the evolu-
tion of pharmacy practice by 2015. 

We had outstanding guests, speakers, 
moderators and facilitators who presented 
important subjects regarding the future of 
the Association and the profession. The ses-
sions on the JCPP Roadmap for the Future 
were extremely helpful to California Synergy 
participants pharmacists in charting our 
course for the next several years — legisla-
tively, educationally and individually. 

synergy workshops
The annual Synergy Conference is struc-

tured in such a way that participants spend 
the majority of their time in workshop 

Synergy 2008 
Developing Strategies for 2009

Top row, left to right: CPhA Presidents come 
together - Paul Lofholm and Jeff Goad; Brian 
Komoto, Kevin Komoto and Garrett Ow talk up 
the issues; Middle: George Pennebaker shares 
his thoughts during the JCPP pesentation; 
Below: Pharmacy Presidents come together 
- Paul Lofholm, CPhA 2008 President and Scott 
Takahashi, CSHP 2008 President.
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com. The feedback and suggestions received 
at Synergy are crucial to the opperation of 
CPhA the following year. Your staff and 
Board refer back to these materials regularly. 
Each year, staff summarizes the progress on 
these member-generated ideas from the year 
before. Synergy is a vital planning session 
that allows CPhA to be in synch with mem-
ber needs. It was a great meeting! 

Synergy Snapshots
Top row, left to right: Helen Park and  
Kenny Scott, Nancy DeGuire, Bill Young and 
Mike Negrete; Middle top, left to right: Lynn 
Rolston presents Jim Gross, CPhA Lobbyist 
with a special CEO Award, Jerry Shapiro also 
receives a CEO Award from Lynn Rolston; 
Middle below: Marie Cottman, George 
Pennebaker, Paul Lofholm, Luke Tso and  
Mike Negrete; Below, left to right: Conrad Bio 
and David Truong, Ginny Herold and Anandi 
Law talk over the issues. 

Thank You sponsors, Exhibitors 
& student sponsors 
Synergy would not be possible 
without your support

Sponsors:
Johnson & Johnson PhRMA
Kaiser Permanente Ralphs
Marsh UPNI

Exhibitors:
Apis Footwear Meds On Time
Asereth McKesson
Dr. Comford Rite Aid
Gilead Sciences Sepracor
Golden State Overnight Walgreens



One of the highlights of the weekend was 
the California Pharmacy Hall of Fame 
dinner on Saturday night held in con-

junction with Synergy. This honor is given to 
individuals who are, or have been, an inspira-
tion to the practice of pharmacy in California, 
as exemplified by a long and distinguished  
history of service, achievement in several  
areas, character, innovation, trend setting and 
altruism. More than 200 guests attended this 
year’s Hall of Fame banquet to celebrate with 
our newest inductees Glen Yokoyama, Sylester 
Flowers and Peter Kellison. 
    Thank you to Cardinal Health and CPhA 
for their sponsorship of this prestigious 
event.  
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2008 Hall of Fame Recipients
From top to bottom: Sylester Flowers with Robert 
Gibson and Wilma Wong, Awards Committee, 
Chair; Peter Kellison with David Breslow and 
Wilma Wong; Glenn Yokoyama with Robert 
Johnson and Wilma Wong. At left, top to bottom: 
Sylester Flowers having a laugh during Robert 
Gibson’s induction speech and Glen Yokoyama 
delivering his acceptance speech.

California Pharmacy 

hall of fame





 

If you haven’t already 
heard, CPhA has a new 
Senior Vice President 

of Professional Affairs 
who brings a broad spec-
trum of pharmacy expe-
rience to the table. His 
name is Rod Shafer, R.Ph., 
who is the former CEO 
of the Washington State 
Pharmacy Association 
(WSPA). This is an im-
portant step in fortifying 
CPhA’s growth and offer-
ings to our professional 
members. Rod’s arrival 
at CPhA is also perfectly 
timed to help launch the profession in 
California to a new place. In this role, Rod 
is charged with improving the professional 
climate for pharmacists in California by 
visiting and listening to their needs, devel-
oping an expanded offering of continuing 
education programs and representing the 
profession at the Capitol. Of critical import 
in advancing this agenda, Rod is a stalwart 
proponent of the Joint Commission of 
Pharmacy Practitioners ( JCPP) vision for 
the future, which was unveiled at the recent 
Synergy meeting in Sacramento. Central to 
the vision is the advancement of the phar-
macist’s role as a health care practitioner, as 
opposed to a dispenser of medications. To 
allow members the chance to understand 
Rod’s role more clearly, we have gathered a 
series of questions by CPhA Board members 
which Rod has answered. If you have ques-
tions that you’d like to pose, or simply would 
like to introduce yourself, feel free to con-
tact Rod by phone at: (916) 779-1400, ext. 
332 or by email at rshafer@cpha.com. 

Inquiries from the CPhA board  
of Directors
How do you intend to expand the 
role of pharmacist’s in patient care?  

What are the steps necessary to 
achieve it?
Brian Komoto
CPhA Past President

Achieving the JCPP 2015 vision…“that 
pharmacists will be the health care profes-
sionals responsible for providing patient 
care that ensures optimal medication  
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therapy outcomes” will 
require a two pronged 
approach. First, you need 
to ensure that the profes-
sion has the capacity to 
deliver, and second the 
public must value these 
new pharmacy roles and 
create a demand for their 
delivery. Embedded in 
both of these approaches 
is the need for education 
to ensure the necessary 
skill set for the pharma-
cists and to build aware-
ness and demand in the 
public sector; the need to 

build a business model that will sustain the 
practice and that both the patient and/or the 
payer is willing to accept; and finally the pro-
vision of these medication therapy manage-
ment services as standards of practice so that 
the public gets an opportunity to experience 
these services first hand. 

I don’t believe that this is a chicken or 
the egg scenario, but rather a strategy that 
must be done simultaneously. One example 
– a public relations campaign entitled “count 
on your pharmacist to do more than count 
pill!’s” The flyer, brochure or ad would go 
on to list various examples of other services 
provided, i.e., medication review; compliance 
and adherence monitoring; counseling and 
education; public health initiatives, such as 
immunizations, smoking cessation, emer-
gency contraception; and/or disease manage-
ment. This would create awareness in the 
public sector and should drive the profession 
to meet that awareness.

Next steps….first as a profession we must 
acknowledge and commit to this new vision 
of practice, second we have to walk the talk, 
and finally, accept the responsibilities and li-
abilities that will come with this new practice 
model. In other words, we need to take own-
ership of medication therapy management  
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ProfeSSioNAl AffAirS 

CPhA Launches New 
Professional Affairs Efforts

“first as a profession 
we must acknowledge 
and commit to this 
new vision of practice, 
second we have to 
walk the talk, and 
finally accept the 
responsibilities and 
liabilities that will  
come with this new 
practice model.”

R. Shafer
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as the medication expert by education, and 
the most accessible health care provider by 
virtue of our ubiquitous presence within  
our communities.

“In those rare times when policy 
decisions need to be made on 
whether CPhA is behind phar-
macists and patient care or own-
ers and profits, which will CPhA 
choose?”
Mark Raus
AEP Trustee

It is my opinion and experience that 
CPhA is the umbrella organization that 
represents all aspects of the profession, 
and that it is patient centric in its approach 
to health care policy. If in fact, all policy 
decisions are filtered through a patient 
centric lens, I cannot fathom a decision 
that would put CPhA in the unenviable 
position of having to choose between 
good care and profit. I don’t believe that 

of toolkits and implementation aids available 
on our new website by the second quarter of 
this year to help facilitate this process.

2. Pharmacy based immunizations and 
smoking cessation are two high profile  
public health initiatives which pharmacy 
can have an immediate impact on. Within 
the first quarter of 2009, CPhA will have 
continuing education programs available to 
enable pharmacists to implement these into 
their practice.

3. Membership – seems like such a no 
brainer for someone who works for a profes-
sional organization, but in order to achieve 
my first goal of moving the profession here 
in California to a patient care model we 
need to be preaching to a bigger choir than 
we have currently. Time line…those efforts 
have already begun with visits to local as-
sociations and schools of pharmacy, and will 
continue as long as we have pharmacists, 
student pharmacists and technicians who  
do not belong.  

profit is a dirty word, and in fact without a 
reasonable return on investment (profit) the 
public’s access to this important health care 
professional (the pharmacist) would be very 
restricted, if not eliminated altogether.

What are your top 3-5 priorities  
in your new role at CPhA, along  
with a projected time line to accom-
plish each?
Rebecca Cupp
Region 6 Trustee

1. Since my introduction to the member-
ship at the Synergy meeting, I have made it 
abundantly clear that the first priority to me  
is to have the pharmacy profession in Cali-
fornia embrace the JCPP Vision for Pharma-
cy Practice and commit to its implementa-
tion as the standard of practice. Time line…
I would be willing to bet that everyone has 
taken the easy step of embracing the vision 
statement, but the implementation phase is 
more difficult. I would like to have a number 
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Opposite: Rod and Lynn Rolston pose with Ed Webb, Dir. of Govt. and Professional Affairs for the American College of Clinical Pharmacy (ACCP) and Becky 

Snead CEO, of the National Alliance of State Pharmacy Associations (NASPA) after their JCPP presentation at Synergy. Above: Rod looks at home in his new 

CPhA office.
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New pharmaceuticals 
are constantly be-
ing produced by 

manufacturers, but in recent 
years, the products that have 
seen the most rapid growth 
have been in the area of 
biotechnology and specialty 
pharmaceuticals. Recent 
reports have shown biotech-
nology growth rates ranging 
between 10-15% each year 
for the past few years. With 
the rapid increase in the 
number of biotechnology 
products, new questions and 
challenges have arisen in all 
areas of pharmacy.

Biotechnology prod-
ucts can be defined as any 
biologic-based therapy 
that structurally mimics 
compounds found within 
the body and can include 
targeted therapies like re-
combinant proteins and 
monoclonal antibodies. 
Biotechnology is a fairly new 
field having been developed 
in the late 1970s, with the 
first marketed biotechnology 
drug being insulin. Today, 
the majority of biopharma-
ceuticals are produced for 
the treatment of anemia, 
cancer, and other life-threat-
ening conditions. The field 
has moved from treatments 
for rare diseases to maintenance treatments 
for common conditions such as cancer, mul-
tiple sclerosis, and rheumatoid arthritis.

In this issue of California Pharmacist, we 
address a wide range of topics that affect 
biotechnology, biopharmaceuticals, and spe-
cialty pharmacy as follows:

The drug development process of bio-• 
pharmaceuticals is addressed to provide  
a broad overview for pharmacists to un-
derstand the similarities and differences 

 services it provides  
 is the basis for an  
 article that discusses  
 best practices within  
 a specialty pharmacy  
 practice and its  
 growing need.
•  A review of the man-

aged care approach to 
specialty products, in-
cluding current man-
agement techniques 
and challenges.

•  The continuing  
education article cov-
ers targeted therapies 
in cancer and will 
allow pharmacists 
to understand the 
mechanism of action 
for targeted therapies 
and cytotoxic drugs 
and also specific  
drug targets.

As the number  
of biopharmaceutical 
products continue to 
grow in the years to 
come, it is important 
for pharmacists to  
understand the cur-
rent and future trends 
of biotechnology.  
The topics discussed 
give an excellent  
overview of the land-
scape of biotechnology 
from numerous per-

spectives and the CPhA Editorial Review 
Committee is pleased to present this is-
sue to members and friends of pharmacy 
throughout the profession.  

About the Author:
Vinson C. Lee, Pharm. D., MS is an Associate 
Scientist in Medical Communications at Genentech, 
Inc. in South San Francisco, CA and currently 
serves on the CPhA’s Editorial Review Committee. 

in the development of these products.
An overview of the current biotechnol-• 
ogy landscape, including a table of the top 
“blockbuster” biotechnology drugs.
A discussion of risk management and safe-• 
ty of biologic pharmaceuticals is presented 
so that pharmacists will understand the 
general issues and safety practices that are 
employed by industry and mandated by the 
Food & Drug Administration.
Un   derstanding specialty pharmacy and the  • 
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CliNiCAl KNowledGe, reSeArCh, therAPeUtiCS

by Vinson C. Lee, Pharm. D., MS, Guest Editor

Introduction to 
Biotechnology



 

Technology has 
affected lives in 
many ways, from 

the way we pay bills, 
how we communicate 
with each other, and 
even to how drugs 
are manufactured. In 
pharmacy, technology 
is changing dispensing 
systems and helping 
to manage volume of 
orders and minimize 
prescription errors. It 
is not surprising that 
technology has had a 
great impact on the 
pharmaceutical indus-
try as well. 

Traditionally, during 
the discovery phase of 
drug development, researchers would take 
natural products, screen them for a specific 
effect and chemically modify various can-
didates until one produced the desired ef-
fect. However, more than 35 years ago, sci-
entists found a way to specifically remove a 
gene from one kind of organism and put it 
into related or unrelated organisms. Thus, 
recombinant DNA technology, or what is 
now considered modern biotechnology, 
was born. Biotechnology has enabled the 
ability to engineer plants to resist disease, 
animals to produce drugs in their milk and 
small particles to target and destroy cancer 
cells. Biotechnology is based around mole-
cules, called monoclonal antibodies, which 
mimick certain proteins or other molecules 
to target a specific cell area. With this new 
technology, the new industry of biotech 
came into existence. 

Until recently, it has become more dif-
ficult to differentiate between biotech and 

pharmaceutical companies. Pharmaceutical 
companies were larger organizations, usually 
with tens of thousands of employees compared 
to a hundred or so at biotech companies. How-
ever, some biotech companies now have more 
than a few thousand employees. Although the 
two industries differed in the way they derived 
a candidate molecule for use, in therapeutics 
that line is also blurring because pharmaceuti-
cal companies have bought or partnered with 
biotech firms and therefore add biotechnology 
products to a previously traditional pipeline. 
Currently, biotech refers to companies devoted 
to research and early product development. 
They are often privately held with no or one 
approved product on the market, no earnings, 
and no sales and marketing group. What is 
potentially confusing is that companies which 
used to fit that definition, but have grown 
in size with a sales force to support multiple 
products on the market, are still considered 
part of the biotech sector. 
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Regardless, bio-
technology products 
in their nascent stages 
bore hope for serious 
and life-threatening 
diseases and condi-
tions that previ-
ously did not exist. 
For example, synthetic 
insulin was the first 
biotechnology drug. 
Analogs were devel-
oped through recom-
binant technology and 
mass produced under 
controlled manufac-
turing conditions in 
cultured cells and used 
to treat various forms 
of diabetes mellitus. It 
was the ability to alter 

the gene at a molecular level that overcame 
the limitations of naturally-occurring insu-
lin to produce insulin analogs with varied 
and improved pharmacokinetic properties. 
More recently, biotechnology products have 
become a significant part of mainstream 
medicine.

The advent of biotechnology has created 
more than 200 new therapies and vaccines, 
including products to treat cancer and auto-
immune disorders, and hundreds of medical 
diagnostic tests. In a 2004 survey, more than 
300 specialty pharmaceuticals were in devel-
opment for nearly 150 diseases. Therefore, it 
was not surprising that regulation of certain 
biotechnology products were transferred 
from the Center for Biologics, Evaluation 
and Research (CBER) to Center for Drugs, 
Evaluation and Research (CDER), where 
they would be reviewed along with tradi-
tional pharmaceutical products that were 
already part of an existing class of agents. 
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The Drug Development Process of 
Synthetic Molecules and 

Biopharmaceuticals
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CBER maintains jurisdiction over products 
such as blood and blood components, cellu-
lar and gene therapy products and vaccines, 
while CDER reviews more mature products 
such as monoclonal antibodies, cytokines, 
and growth factors (often collectively known 
as biopharmaceuticals). 

With the biotech industry developing new 
products to treat and diagnose rare condi-
tions, a relatively new area of prescription 
medications known as specialty pharmaceu-
ticals (SPs) offered hope for those patients 
with few treatment options. Defining what 
specialty pharmaceuticals is had been an 
ongoing challenge for the pharmaceutical 
industry, payers and providers. Although 
the terms “biologic,” “biological,” “biophar-
maceutical,” and “biotechnology” are often 
used interchangeably with SPs, not all SPs 
are biologic in origin. These agents were 
typically defined as high-cost injectables, 
infused, oral or inhaled drugs that generally 
require intense disease management and fol-
low up of therapy. In general, SPs are often 
viewed as a good value to those afflicted with 
limited options, despite the requirement for 
special handling, administration, and clini-
cal support. Recently, major pharmaceutical 
companies are turning away from develop-
ing blockbuster drugs to products for niche 
markets. SPs have been a steadily growing 
part of the pharmaceutical market, and thus, 
increasingly important in the pharmaceutical 
landscape. However, as some SPs become a 
standard of care, it’s not surprising that pay-
ers are also increasingly scrutinizing the need 
and costs.

Drug Discovery and  
Clinical Evaluation

Despite the fact biotechnology gave rise 
to potential new therapies, it is clear that 
molecularly-derived pharmaceuticals do not 
follow the conventional drug discovery path-
way. The classic discovery or research phase 
generally involves identification of candidate 
therapeutic targets, validating that they are 
involved in the disease process, and then 
screening for desirable characteristics, such 
as reduced activity against unrelated targets 
and a favorable pharmacokinetic profile. 
After an iterative process is taken to identify 
and optimize the lead compound, established 

ecule and determine whether a compound is 
a good therapeutic candidate. Study designs 
have also been improved with the addition 
of biomarkers that measure activity and 
toxicity at an early stage and are potentially 
useful later on as study endpoints during the 
clinical evaluation. Interspecies biomarkers 
are being used with the expectation to not 
only better define toxic pathways but to im-
prove the linkage between nonclinical and 
clinical studies.

A good nonclinicial safety testing pro-
gram for either a synthetic molecule or a 
biopharmaceutical provides strong scientific 
understanding of the product, including the 
method of manufacture, purity, structure, 
pharmacological and immunological effects, 
as well as intended clinical use. The data are 
provided along with a proposed protocol 
for a first-in-man clinical study as an inves-
tigational new drug (IND) application and 
formally submitted to the Food and Drug 
Administration (FDA) for review. If the 
assessment is that research subjects will not 
be subjected to unreasonable risk based on 
the nonclinical data and that the method of 
manufacture is a rigorous and reproducible 
process, the compound can then be shipped 
for investigational use in humans.

It is rare for two drugs, even for the same 
disease, to take the same drug develop-
ment pathway (see Figure 1). Nevertheless, 
all drugs are tested in a small population 
at first to gather safety and pharmacol-
ogy data prior to testing the drug in larger 
populations. The initial short-term clinical 
investigations (Phase 1) are typically de-
signed to understand the pharmacokinetics 
and pharmacodynamics of the compound 
in healthy subjects. Preliminary studies of 
activity or potential therapeutic effect in 
patient volunteers can also be undertaken 
prior to exploration of different doses that 
may have efficacy (Phase 2). The goals of 
Phase 2 trials include determination of study 
endpoints, therapeutic regimens and target 
populations prior to undertaking much large 
and costly Phase 3 trials. In the background 
of initial Phase 1 trials, long-term animal 
studies are under consideration and will 
be conducted prior to any prolonged dura-
tions of dosing in humans. Manufacturing 
processes and dosage forms are also being 

methods are used to chemically synthesize 
the compound on a small scale to support 
testing in vitro and in animals. 

In contrast, biotechnology-derived 
pharmaceutical targets are often identi-
fied based on evidence of their role in the 
biological process of a disease. Because 
biopharmaceuticals are derived from liv-
ing sources using complex manufacturing 
processes, they are often large molecules, 
or a heterogeneous mixture of molecules, 
that cannot be easily characterized like 
synthesized compounds. Moreover, the 
biopharmaceuticals tend to be heat sensitive 
and susceptible to microbial contamination, 
characteristics which can make quality con-
trol very difficult and expensive, even for 
small scale production. Once these hurdles 
have been overcome, the biopharmaceutical 
can proceed to nonclinical testing; however, 
unlike small molecules, the testing program 
is often tailored to each biopharmaceuti-
cal because its behavior may be unique. 
Standard animal toxicity studies which 
were used to assess safety of a synthetic 
compound generally cannot be used be-
cause biopharmaceuticals can display spe-
cies-specific pharmacologic effects and are 
often immunogenic. Additional advances 
in biotechnology have enabled alternative 
systems, such as spontaneous disease mod-
els and transgenic animal models to achieve 
these goals. Developers of biotech prod-
ucts are now using technologies known as 
proteomics, genomics, toxicogenetics and 
pharmacogenomics early in the develop-
ment program to help understand the mol-
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Definitions:
Proteomics: the large-scale study of  • 
proteins, particularly their structures  
and functions.
Genomics: the study of gene sequences in • 
living organisms, in order to see how they 
interact and influence biological pathways
Toxicogenetics: study of the genetic  • 
influences on the responses of organisms 
to toxins.
Pharmacogenomics: the study of how an • 
individual’s genetic inheritance affects the 
body’s response to drugs.



   

refined or optimized to support Phase 3, 
the largest phase of clinical trials in terms 
of human subjects tested, and to ensure 
adequate supply upon approval of the drug. 
The data collected during the years of inves-
tigation are compiled and summarized in a 
new drug application (NDA). The data also 
support the proposed content of labeling, 
a very important component of the NDA. 
If the drug is approved, additional clinical 
studies are usually undertaken by the spon-
sor to gather additional safety information 
(Phase 4 studies), evaluate different dosage 
forms, or to study the drug in a different pa-
tient population (e.g., pediatric) or disease.

The Orphan Drug Act and  
Rare Diseases

The Orphan Drug Act passed in 1983 
helped spur development of therapies for 
rare diseases, including cancer, rheumatoid 
arthritis (RA), and multiple sclerosis (MS). 
In the U.S., a rare disease is defined as fewer 
than 200,000 patients. The Act offers a 
company seven years of exclusivity from the 
date of approval for the treatment indica-
tion, as well as tax breaks on clinical trial 
expenses and a waiver of some application 
fees. These incentives attracted smaller 

specialty drug companies, for whom research 
and development costs would have made it 
undesirable to consider developing therapies 
for rare conditions. Moreover, molecularly-
derived products are not eligible for patent 
protection like synthetic molecules because 
their structures are usually published prior to 
any knowledge that they play a role in a par-
ticular disease. The FDA has approved more 
than 300 drugs and biologics for rare dis-
eases under the Orphan Drug Act, in sharp 
contrast to the 10 approvals prior to 1983.7,8 

specialty Pharmaceuticals in Practice
While there are finally treatment options 

for patients with rare diseases, the cost of 
SPs is high. Because SPs are typically admin-
istered by injection or infusion and require 
more clinical administrative support, it is not 
surprising that they come at a higher price 
tag than conventional oral medications. With 
the high cost of drug development and seven 
years of exclusive marketing rights, the lat-
ter of which means that another drug with 
similar physical or chemical characteristics 
cannot be approved for the same indica-
tion, there is little incentive for another 
company to develop a generic or a similar 
drug anytime soon. SPs have the potential 
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to decrease the progression of chronic dis-
ease, improve quality of life, and enhance 
workplace productivity like conventional 
drugs. However, the high cost of SPs and 
the fact that they may only be effective for 
patients with a specific genetic profile or 
subtype of disease, should be considered in 
the decision-making process. For women 
diagnosed with breast cancer, determin-
ing their human epidermal growth factor 
receptor 2 (HER2) status allows physicians 
to make the appropriate choice for therapy. 
Additionally, payers must determine if the 
health plans are able to access and deliver 
SPs effectively, and consider specialty phar-
macy services if appropriate.

Given the limited health care resources 
we face with the current healthcare system, 
it is incumbent upon the pharmaceutical in-
dustry to illustrate the value that these SPs 
provide to the healthcare systems, payers, 
providers and patients. It also underscores 
the importance of conducting ongoing 
research to identify those patients who are 
appropriate candidates for these therapies 
and to provide clinical evidence and dem-
onstrate improvements in patient outcomes. 

Since SPs have integrated into the gener-
al medical armamentarium for more com-
mon illnesses, their place in today’s medical 
practice is under scrutiny. Occasionally, 
in order to make some SPs available to 
patients faster, their safety profiles are rela-
tively limited. Postmarketing clinical stud-
ies, additional nonclinical studies under-
taken, or use by a larger patient population 
than those who participated in trials will 
further characterize the drug for healthcare 
providers, the pharmaceutical industry and 
the FDA. The new information often leads 
to changes in the labeling, a call by FDA or 
the public for additional studies or restric-
tions of use.

Some SPs are associated with an in-
creased risk of clinically-significant or 
unusual and rare side-effects, which can 
require increased safety surveillance. Prod-
ucts known to have high risk are mandated 
by the FDA to implement a strategic risk 
program designed to minimize known risks  
of a product while preserving its benefits. 
This is known as a risk minimization action 
plan (RiskMAP) and is an iterative process  
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figure 1. The Drug Development Pathway
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designed by the FDA to develop and 
implement tools to minimize risks of a 
product while preserving its benefits, and 
making adjustments, as appropriate, to im-
prove the benefit-risk balance throughout a 
product’s lifecycle. Recently, with the pass-
ing of the Food and Drug Administration 
Amendments Act of 2007 (FDAAA), pro-
visions for increased safety assessments, 
pharmacovigilance, risk evaluation and 
risk mitigation/minimization by drug com-
panies have been put into place. FDAAA 
empowers the FDA to have greater control 
over drug labeling, to require post-approv-
al studies from drug companies, and to 
establish active safety surveillance systems.

All drugs will come under heavier  
scrutiny with the new legislation and  
the demand for safe and cost-effective 
therapies. Due to the hundreds of SPs cur-
rently in development, they will continue 
to be a steadily growing part of the phar-
maceutical market and thus account for  
an increasing amount of total drug expen-
ditures. Therefore, it is imperative for  
the pharmaceutical industry to illustrate 
the benefits these products provide, as  
well as their risks, and then partner with 
the payers, providers and patients to deter-
mine how they best fit in the armamentar-
ium for disease management to optimize 
the care of our patients and to improve 
clinical outcomes. 
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Introduction to biotech

Since the birth of biotechnology in the 
late 1970s/ early 1980s, the number of 
biopharmaceutical drugs reaching the 

U.S. market has steadily increased, account-
ing for approximately 16.6 approvals per year 
during the years 1996-2005.1 Biopharmaceu-
tic or biotech drugs are defined as any bio-
logic-based therapy that structurally mimics 
compounds found within the body and can 
include targeted therapies like recombinant 
proteins, monoclonal antibodies (mAb), 
peptides, and oligonucleotides.2 The major-
ity of these drugs are used for the prevention 
or treatment of life-threatening conditions 
and diseases such as cancer and viral infec-
tions, or for more common conditions such 
as diabetes. Biotech drugs are also developed 

to treat previously terminal conditions such as 
rare genetic disorders. 

According to a recent health report con-
ducted by IMS Health, Inc., an international 
provider of market intelligence to the phar-
maceutical and healthcare industries, global 
biotech sales reached $75 billion in 2007,  
with an annual growth rate of 12.5%.3 In 
comparison, the global growth rate of phar-
maceutical sales was a modest 6.4%. Addition-
ally in 2007, 22 biotech products achieved 
“blockbuster” status, with global revenues 
exceeding $1 billion; whereas in 2002, only 
six products generated sales above $1 billion. 
Oncologic agents, erythropoietin-stimulating 
agents (ESAs), agents for autoimmune condi-
tions, pure vaccines, and agents for diabetes 
represent the therapeutic drug classes for the 
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majority of these top-selling biotech agents. 
Table 1 summarizes the characteristics of the 
top “blockbuster” drugs of 2007. 

Current landscape of  
biotech Products
Erythropoietin-Stimulating Agents (ESAs)

At the top of the global blockbuster list 
are the ESAs, darbapoetin alfa (Aranesp®) 
epoetin alfa (Epogen®, Procrit®), and epo-
etin beta (ex-US only; NeoRecormon®).3 
Approved for the treatment of anemia due to 
chronic renal disease, drug-induced anemia, 
and chemotherapy-related anemia, ESAs 
stimulate red blood cell production and  
reduce the need for blood transfusions in 
patients undergoing surgical procedures.  
The ESAs are the leading drug therapy  
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The Biotechnology Landscape

Product  
(Trade Name*)

Therapeutic 
Category

Approved Use(s) 
Application 
(Mechanism of Action)

Important Safety Information†

Etanercept
(Enbrel®)

mAb

Rheumatoid arthritis
Juvenile idiopathic arthritis
Ankylosing spondylitis
Psoriatic arthritis
Plaque psoriasis

Recombinant DNA-derived tumor necrosis 
factor (TNF) -receptor protein
Binds to TNF and blocks interaction with cell 
surface receptors, inhibiting inflammatory 
processes

Black Boxed Warnings:
Risk of serious infections including 
bacterial sepsis and tuberculosis

Darbepoetin alfa
(Aranesp®)

ESA
Anemia due to chronic renal failure 
(CRF) and chemotherapy

Induces erythropoiesis by stimulating division 
and differentiation of erythroid progenitor cells

Black Boxed Warnings:
Renal failure: increased  
mortality and serious  
cardiovascular events
Cancer: increased risk of tumor 
progression or recurrence and 
thromboembolic events

Infliximab
(Remicade®)

mAb

Rheumatoid arthritis
Crohn’s disease
Ankylosing spondylitis
Psoriatic arthritis
Plaque psoriasis
Ulcerative colitis

Biologic response modifier
Binds to anti-TNF and neutralizes the biological 
activity of TNF 

Black Boxed Warnings:
Risk of serious infections including 
bacterial infections, tuberculosis, 
invasive fungal infections and other 
opportunistic infections
Hepatosplenic T-cell lymphoma 

Rituximab 
(Rituxan®)

mAb
Non-Hodgkin’s lymphoma
Rheumatoid arthritis

Anti-CD20 agent that mediates B-cell lysis by 
binding to CD20 antigen

Black Boxed Warnings:
Fatal infusion reactions
Tumor lysis syndrome
Severe mucocutaneous reactions
Progressive multifocal 
leukoencephalopathy

continued

Table 1: Top blockbuster Drugs of 2007
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Product  
(Trade Name*)

Therapeutic 
Category

Approved Use(s) 
Application 
(Mechanism of Action)

Important Safety Information†

Pegfilgrastim
(Neulasta®)

Colony-
stimulating 
Factor

Decreases incidence of infection 
(febrile neutropenia) in patients 
receiving myelosuppressive anti-
cancer drugs 

Granulocyte colony-stimulating factor 
Stimulates the production, maturation, and 
activation of neutrophils; pegfilgrastim is 
pegylated filgrastim formulated to prolong 
duration of effect 

Warnings:
Splenic rupture
Acute respiratory distress syndrome
Severe allergic reactions
Severe sickle cell crisis

Epoetin alfa
(Procrit®/Epo-
gen®)

ESA

Treatment of anemia:
In chronic renal factor (CRF)
In HIV-infected patients with 
zidovudine-associated anemia 
In cancer patients on chemotherapy
Reduces the need for blood 
transfusions in patients undergoing 
elective, non-cardiac, nonvascular 
surgery

Induces erythropoiesis by stimulating division 
and differentiation of erythroid progenitor cells

Black Boxed Warnings:
Renal failure: increased mortality 
and serious cardiovascular events
Cancer: increased risk of tumor 
progression or recurrence and 
thromboembolic events
Perisurgery: increased the rate 
of deep vein thrombosis (DVT) 
in patients not receiving DVT 
prophylaxis 

Trastuzumab
(Herceptin®)

mAb

Adjuvant and metastatic treatment 
of human epidermal growth factor 
receptor 2 (HER2) over-expressing 
breast cancer

Anti-HER2, antineoplastic agent 
Inhibits the proliferation of tumor cells that 
overexpress HER2

Black Boxed Warnings:
Cardiomyopathy
Infusion reactions
Pulmonary toxicity

Bevacizumab
(Avastin®)

mAb
Metastatic colorectal cancer
Non-small cell lung cancer
Metastatic breast cancer

Anti-vascular endothelial growth factor (VEGF), 
antineoplastic agent 
Binds to VEGF and prevents the interaction to 
its receptors on the surface of epithelial cells. 
Inhibits endothelial proliferation and formation 
of new blood vessels (angiogenesis)

Black Boxed Warnings:
Gastrointestinal perforations
Wound healing complications
Hemorrhage

Adalimumab
(Humira®)

mAb

Rheumatoid arthritis
Juvenile idiopathic arthritis
Psoriatic arthritis
Psoriasis
Ankylosing spondylitis
Crohn’s disease

Anti-TNFα, biologic response modifier, disease 
modifying antirheumatic drug (DMARD) 
Binds to tumor necrosis factor TNFα and blocks 
its interaction with the p55 and p75 cell surface 
TNF receptors

Black Boxed Warnings:
Risk of serious infections including 
tuberculosis, invasive fungal 
infections and other opportunistic 
infections

Insulin glargine 
(Lantus®)

Insulin
Type 1 diabetes mellitus in adults 
and children
Type 2 diabetes mellitus in adults 

Long-acting insulin
Regulates glucose metabolism by stimulating 
peripheral glucose uptake, especially by 
skeletal muscle and fat, and by inhibiting 
hepatic glucose production
Inhibits lipolysis in the adipocyte, inhibits 
proteolysis, and enhances protein synthesis

Common Side Effects:
Hypoglycemia, injection site 
reactions and allergic reactions

Interferon  
beta-1a (Avonex® 
or Rebif®)

Interferon Relapsing forms of multiple sclerosis

Interferon beta alters the expression and 
response to surface antigens and enhances 
immune cell activities
Modifies biologic responses mediated by cell 
surface receptor interactions
Mechanism in the treatment of MS is unknown

Warnings:
Increased depression and suicide
Anaphylaxis
Decreased peripheral blood counts
Severe hepatic injury

Human papillo-
mavirus quadra-
valent
(Gardasil®)

Recombinant 
Vaccine

Prevention of cervical cancer, 
precancerous or dysplastic lesions, or 
genital warts caused by HPV Types 6, 
11, 16, and 18
For women ages 9 to 26 years old

Recombinant vaccine made of non-infectious 
purified virus-like particles of the major capsid 
(L1) protein of HPV Types 6, 11, 16, and 18 
HPV only infects human beings; humoral 
immune response develops to vaccine
Exact mechanism of protection is unknown.

Common Side Effects:
Injection-site reactions, fever, 
nausea, dizziness, syncope

continued



 

class with more than 17% of the global  
biotech market share. In 2007, the market 
share for ESAs declined by 9% amid new 
safety concerns uncovered by FDA review, 
which prompted changes in the product  

labeling and affected reimbursement guide-
lines.4 Greater scrutiny of product safety will 
undoubtedly have a significant impact on 
future growth of ESAs and other biotech 
products. 
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Monoclonal Antibodies (mAbs)
Monoclonal antibodies represent the 

second-largest category of blockbuster bio-
tech drugs. This category has been growing 
at a rate of 35% per year, the highest rate of 
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Product  
(Trade Name*)

Therapeutic 
Category

Approved Use(s) 
Application 
(Mechanism of Action)

Important Safety Information†

Filgrastim
(Neupogen®)

Colony-
stimulating 
Factor

Reduces the duration or incidence of 
neutropenia in:
Cancer patients receiving bone 
marrow transplant
Patients undergoing peripheral blood 
progenitor cell collection and therapy
Patients with severe chronic 
neutropenia

Stimulates the production, maturation, and 
activation of neutrophils

Warnings:
Splenic rupture
Acute respiratory distress syndrome
Severe allergic reactions
Severe sickle cell crisis
Alveolar hemorrhage and hemoptysis

Insulin aspart
(Novo Log®)

Insulin
Diabetes mellitus in children and 
adults

Rapid-acting insulin
Regulates glucose metabolism by stimulating 
peripheral glucose uptake, especially by 
skeletal muscle and fat, and by inhibiting 
hepatic glucose production
Inhibits lipolysis in the adipocyte, inhibits 
proteolysis, and enhances protein synthesis

Common Side Effects:
Hypoglycemia, injection site 
reactions and allergic reactions

Cetuximab
(Erbitux®)

mAb

Metastatic endothelias growth  
factor receptor (EGFR)-expressing 
colon cancer
Head and neck cancer

EGFR-inhibitor
Recombinant human/murine chimeric mAb 
that binds to EGFR and blocks phosphorylation 
and activation of receptor-associated kinases
Inhibits cell growth, induces apoptosis, and 
decreases matrix metalloproteinase and VEGF 
production

Black Boxed Warnings:
Serious infusion reactions
Cardiopulmonary arrest

Ranibizumab
(Lucentis®)

mAb
Neovascular (wet) age-related 
macular degeneration 

Recombinant humanized IgG1 kappa isotype 
mAb fragment for intraocular use
Binds and inhibits biologic activity of VEGF-A
Prevents neovascularization and leakage 
in models of ocular angiogenesis, which is 
thought to contribute to the progression of wet 
age-related macular degeneration (AMD)

Serious Adverse Events:
Eye infections (endophthalmitis), 
detached retina, increased 
intraocular pressure, cataract

Palivizumab
(Synagis®)

mAb

Prevention of serious lower 
respiratory tract disease caused by 
respipratory syncytial virus (RSV) in 
pediatric patients

Recombinant humanized IgG1α mAb directed 
against RSV
Inhibits RSV replication 

Warnings:
Acute hypersensitivity reactions, 
including anaphylaxis

Insulin lispro
(Humalog®)

Insulin
Diabetes mellitus in children  
and adults

Rapid-acting insulin
Regulates glucose metabolism by stimulating 
peripheral glucose uptake, especially by 
skeletal muscle and fat, and by inhibiting 
hepatic glucose production
Inhibits lipolysis in the adipocyte, inhibits 
proteolysis, and enhances protein synthesis

Common Side Effects:
Hypoglycemia, injection site 
reactions and allergic reactions

* US-marketed trade names † Includes the most significant or serious safety information; taken from FDA-approved prescribing information
AMD=age-related macular degeneration; CRF=chronic renal failure; DMARD=disease-modifying antirheumatic drug; DVT=deep vein thrombosis; EGFR=epidermal growth factor recep-
tor; ESA=erythropoietin-stimulating agent; FDA=Food and Drug Administration; HER2=human epidermal growth factor receptor-2; HIV=human immunodeficiency virus; HPV=human 
papillomavirus; mAb=monoclonal antibody; MS=multiple sclerosis; RSV=respiratory syncytial virus; TNF=tumor necrosis factor; VEGF=vascular endothelial growth factor
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yearly growth for all biotech 
drug categories.5 There are 
approximately 30 mAbs ap-
proved in the United States, 
with nine mAbs making the 
list of 2007 Blockbusters (Ta-
ble 1). Most of the mAbs are 
in the areas of oncology and 
autoimmune/inflammatory 
disorders, but more recently, 
new antibodies were launched 
in other treatment areas, such 
as wet age-related macular 
degeneration (AMD) and re-
spiratory infections.

Hormones and Antidiabetic Agents
Hormones and other recombinant 

proteins for diabetes are the third largest 
blockbuster category with combined global 
annual sales of more than $12 billion in 
2007.3 There are approximately 30 different 
hormones available, but many of them are 
analogs, or second-generation versions of 
their original brand. Antidiabetic therapies, 
including insulins, enjoyed a growth in 
market share of 14.6% in 2007, while human 
growth hormones (hGHs) steadily grew by 
12%.5 The insulin market has continued to 
grow robustly each year, due to increased 
insulin analogs, innovative pen-delivery 
formulations, and the increasing number of 
diabetics.

future Direction of biotech
The growth of the biotech pipeline and 

approvals of products have increased each 
year since the first approval of human insu-
lin in 1982. It is predicted that the growth 
of biotech approvals will increase by 12% to 
30% each year, compared to 4% to 6% for 
traditional small-molecule products. The 
primary areas of growth will be in cancer, 
blood disorders, immune-mediated inflam-
matory disorders, and HIV/AIDS. However, 
the rapid growth rate of biotech products is 
expected to slow down, reflecting changing 
industry dynamics. According to the 2007 
Caremark Trends Rx® Report, the specialty 
pharmacy trend in the Caremark Book of 
Business slowed to its lowest rate of growth 
in four years. Although the trend has slowed 
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down, the portion of the population utilizing 
specialty pharmaceuticals has grown.6 This 
is due to initiation of treatment earlier in the 
disease process and longer treatment duration, 
expanding indications, and a robust specialty 
pipeline. Manufacturers are continuing to de-
velop novel drugs for unmet medical needs.

The biotech pipeline will continue to grow 
and will affect the entire health care industry, 
from clinical decision making, to benefit de-
sign, care access and management, specialty 
pharmacy, and budget decisions.2 There will 
be increased scrutiny by payers, as well as 
heightened awareness of product safety is-
sues. The recent controversies over the safety 
of various pharmaceuticals has added to the 
safety concerns and an increased level of regu-
latory caution.7 Competition amongst biotech 
products within the same therapeutic area and 
the emerging competition of biosimilars (fol-
low-on biologics) will also have an impact on 
the landscape of biotech products in the next 
five to ten years. 
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Can You Imagine a  
“No Risk” world?

As you think of this, you 
will come to a state of 
compromise. We are will-

ing to live with some risks if 
there is something of value in  
it for us. The question is how 
you define the “value.” This  
is what drives drug develop-
ment. Pharmaceutical manu-
facturers strive for that “value” 
to be of high clinical benefit to 
human beings. 

All drugs have associated 
risks. Biologic pharmaceuti-
cals may have different types of risks not 
seen in oral medications or in other small 
molecules. Although all biologic pharma-
ceuticals may not be available in all pharma-
cies, you may have patients taking some 
of these medications who may turn to you 
for questions. As a pharmacist, you have a 
responsibility to ensure that your patients 
understand the safe and proper use of all 
medications as prescribed by their physician. 
You may be asked to explain why a particu-
lar medication is prescribed, how it works, 
the proper dosage, the way it is to be taken, 
drug interactions, the way the medication 
needs to be stored, etc. You may also be 
asked to address the most common question 
patients have: “What are the side-effects of 
this medication?” This article describes gen-
eral risk management and safety practices 
that are employed by industry and mandated 
by the Federal Drug Administration (FDA), 
and describes safety surveillance for both 
biologics and non-biologics. 

Is Evaluation of safety of  
biologics Different from small  
Molecule Drugs?

Understanding and evaluating risks of 
pharmaceutical products, whether they 

are of biologic origin or not, and managing 
or mitigating the risks is still an evolving 
process. It is more common now to have 
complex, cross-functional groups and safety 
management teams to evaluate safety from 
the animal research stage, through all phases 
of clinical development and well into the 
post-marketing arena. The evaluation of safe-
ty for all drugs, including biologics and small 
molecules, follows some basic concepts as 
outlined by Federal regulations and is based 
on the biology of the molecule and the disease 
state. For example, a monoclonal antibody 
may be evaluated for immunogenicity begin-
ning in early phase studies, which may not 
be applicable for a topical medication. The 
process for post-marketing safety evaluation 
remains constant across all drug products. 
However, there could be differences in design 
or number of studies that are conducted dur-
ing the product development of a biologic 
versus a small molecule. For example, a study 
to evaluate cardiovascular safety (specifically 
the prolongation of QTc intervals) could be 
relevant for a small molecule. Scientifically, a 
large molecule which does not have the same 
effect on cells that small molecules have, may 
not produce results that predict the presence 
or absence of a safety signal. 
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Pre-clinical Evaluation  
of safety in Animals

The evaluation of risk and 
value or benefit starts as a 
concept based on a molecule’s 
biology and mechanism of ac-
tion (if known). The nature and 
extent of initial animal studies 
for each molecule should be 
based on sound scientific ra-
tionale to determine the mini-
mum level of risk that can be 
translated to the maximum 
tolerable level and regimen of 
dose. The ultimate value or 
benefit of the product at this 

stage is defined as a scientific hypothesis. 
Experiments are designed to answer some 
common questions prior to proceeding with 
the path towards human studies such as how 
a molecule works when it enters and leaves 
a living organism, through which pathway 
does it travel or in which organ(s) could it 
possibly have an impact and how is it ex-
pected to be used. The decision to conduct 
studies in different animal species is related 
to whether the animal model has the poten-
tial to act similarly to that of a human body 
or not. This issue is elevated when biologi-
cal molecules similar to naturally produced 
human molecules are investigated. In such 
cases, scientific rationale may dictate fewer 
rodent studies with a biological pharma-
ceutical such as a humanized monoclonal 
antibody versus a traditional small molecule 
drug which is not naturally produced by the 
human body. In either case, the true evalu-
ation of risks and benefits are left to human 
clinical studies.

Phase I human studies
Phase I studies are “first in human”  

studies. Information from pre-clinical stud-
ies is used to guide the safety focus to iden-
tify organs that might be more at risk. In  
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addition to safety, the Phase I study 
is performed to help begin to identify 
a dose. Since the drug has only been 
studied in animals up to this point, a 
real-time dose-limiting toxicity system 
is usually put into place during the 
clinical study so that, until further 
evaluation is performed, no further 
patients are dosed if a “dose limiting 
toxicity” is reported. Also characteris-
tic of Phase I studies is a dose escala-
tion process. Usually study subjects 
are dosed in small increments of study 
drug (may be active drug or placebo). 
A decision is then made regarding 
whether the next group of subjects can 
receive study drug if it is deemed safe 
after a review of adverse events and 
the clinical details of each patient. 

 
Phase II and Phase III studies:

Each Phase II and III study is used to 
build on prior knowledge to better under-
stand Risk:Benefit ratio. Often times, a 
Phase II study is done to confirm “proof 
of concept” of efficacy in humans. A Phase 
II study will be done in order to determine 
the optimal therapeutic dose, test if a drug 
shows any promise of efficacy, and to increase 
knowledge about the safety the drug. If it is 
decided that the drug is safe and shows some 
efficacy, larger Phase III trials are performed 
which are pivotal for filing for FDA approval. 
In these Phase III studies, safety and efficacy 
again are tested on a larger and usually a more 
diverse population. It is this data (called data 
from pivotal trials) that ultimately are includ-
ed in the product’s United States Prescribing 
Information (USPI) upon approval. 

safety surveillance After  
fDA Approval

After market approval, the drug manufac-
turer and the FDA share a responsibility to 
monitor drug safety and provide the public 
with accurate and updated information on 
the safety of approved products. The Code of 
Federal Regulations (CFR) requires manufac-
turers to monitor continuously the safety of 
marketed products through the surveillance 
of adverse events reported to the company 
from all sources. An important source of 
adverse events is from the voluntary reports 
from healthcare professionals and consumers. 
The company’s safety department documents 
these reports into their safety database for a 

frequency to what is currently known about 
the adverse event. Adverse events may be 
further analyzed for the clinical presenta-
tion, severity, occurrence with a particular 
disease state or concomitant medication, 
time to onset from first drug exposure, or 
circumstances under which they may occur, 
including off-label use. If a particular trend 
or safety signal is noted and deemed by the 
company to be significant safety informa-
tion that is not currently in the prescribing 
information, then the company may submit 
this information and accompanying analysis 
to the FDA for addition to the drug’s USPI.

Communicating New Risk Information
To adequately counsel a patient, you need 

to have drug information readily available 
to you. With the availability of the internet 
in addition to more traditional pharmacy 
reference books, this is usually not too dif-
ficult to find. Despite this, one of he quick-
est ways to answer the question, “Have 
you ever heard of this side effect with this 
drug?” is to reach for the copy of the pre-
scribing information from the drug product 
in question. 

USPI for any FDA approved medication 
is required to have all of the elements  
for healthcare professionals to be able to 
answer questions about the drug’s efficacy, 
safety, and instructions for use. As stated 
previously, much of this information is de-
rived from pre-clinical studies in addition  
to the larger trials. The adverse events and 
known information that are ultimately re-
ported in the USPI are the result of these 

particular product, so that this information 
is retained and analyzed. If it is determined 
that a particular adverse event is serious (e.g, 
causes death, hospitalization, disability or birth 
defects) and is not one already identified in the 
USPI, the manufacturer is required to submit 
a report to the FDA within 15 calendar days 
in the form of the FDA’s MedWatch Report. 
Depending upon the product’s time on the 
market, the manufacturer must also submit 
periodic reports to the FDA summarizing all 
adverse events received during a given period 
of time. Aside from data from the manufactur-
er, the FDA may also receive reports directly 
from consumers and healthcare professionals 
through the FDA’s MedWatch Reporting Sys-
tem (http://www.fda.gov/medwatch/index.
html). Finally, the FDA may also require the 
manufacturer to perform additional studies 
(which may include registries) to evaluate the 
safety of the drug in a particular population. 

Additionally, companies routinely perform 
other assessments of a drug’s safety database 
on its products beyond the reporting require-
ments of the FDA. Factors such as the type  
of drug product (biologic versus small mol-
ecule), the current safety profile of the drug, 
or the setting the drug is used in among other 
specific drug characteristic may influence the 
types of safety analysis a company may per-
form to monitor the drug’s safety. One method 
that is common across most drugs is to look 
at the number and frequency of occurrence of 
individual adverse events. These may then  
be compared to known epidemiologic data for 
the expected incidence of an adverse event,  
or if the event is already in the USPI, to the 
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studies. However, as companies and the 
FDA gain additional experience with a drug 
and a new, serious, or unexpected safety 
signal is identified, the drug company com-
municates with the FDA on the course of 
action as how to best present this informa-
tion to prescribers. 

In addition to an update of the USPI, a 
serious, unexpected, or fatal adverse event 
can result in a “Dear Healthcare Provider” 
letter. The purpose of a “Dear Healthcare 
Provider” letter is to alert the healthcare 
community to a serious safety concern that 
has been identified. This letter is typically 
accompanied by the prescribing informa-
tion which reflects the safety update. If 
a change to the prescribing information 
results in a new warning or black-box warn-
ing for the product, changes to all the sales 
aid/promotional materials are required by 
the FDA (typically within 30-days). When 
the safety vigilance finds that the “risks” are 
increased and public health may be at risk, 
other additional risk mitigating actions may 

and in hospitals to be a key component of 
safety vigilance. 
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be required, which may include the need for 
a medication guide, the need for setting up a 
special program to limit the product’s distri-
bution or approved indication, the need to set 
up a program to have specific laboratory val-
ues be monitored prior to a patient receiving 
drug. If it is determined that “risks” outweigh 
the “value” of the drug and public health is at 
risk, a decision to remove the drug from the 
market is made.

Whether a drug is a small molecule or 
biologic, safety evaluations and the course 
of action do not differ. As community and 
health-system pharmacists, it is important that 
all adverse events are reported to the drug 
company and/or the FDA. It is only with 
the collaboration of both clinical trials and 
real-world experience, that drug companies 
continually evaluate the “value” of a drug in 
relation to its “risk”. The healthcare commu-
nity plays a vital role in the constant vigilance 
activities of drug companies and the FDA by 
health care professionals’ reporting of adverse 
events encountered in both the community 
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71 Million Unique Challenges

The demographics of healthcare utiliza-
tion patterns are clear—as more people 
live longer, the rates of chronic dis-

eases, rare conditions and comorbidities are 
likely to increase. 

The U.S. Centers for Disease Control and 
Prevention estimate that by 2030 the propor-
tion of the U.S. population aged 65 years or 
older will double, to about 71 million older 
adults. Currently, 80% of older adults may 
have at least one chronic disease and 50% 
may have two.1

The growing number of new pharmaceu-
ticals that are indicated in the treatment of 
medically complex patients presents thera-
peutic challenges that may be best managed 
by a specialty pharmacy.

specialty Pharmacies =  
special Pharmacies

Specialty pharmacies provide clinical and 
distribution services to patients requiring 
treatment with a unique group of pharmaceu-
tical agents, called specialty pharmaceuticals. 
Specialty pharmaceuticals are used in the 
management of chronic conditions,2 rare con-
ditions,3 complex conditions4 (affecting more 
than one organ), or genetic disorders5 and are 
often injectable or infused medications, but 
can also include select oral or inhaled medica-
tions. Specialty medications require tailored 
patient education to ensure safe and cost-
effective use, patient-specific dosing, close 
patient monitoring, and/or special handling. 
Typically, medications under the specialty 
pharmaceutical definition include:

Biopharmaceutical/Biotechnology-•	
derived6 Products – Protein-based 
therapeutics (or biologics) manufactured 
through genetic engineering which usu-
ally offer significantly greater results over 
currently marketed therapies.

Blood-derived Pharmaceutical •	
Products – Plasma-derived pharmaceu-
ticals that can be injected to treat chronic 
bleeding disorders (e.g., Factor products 
for hemophilia) or autoimmune diseases 
(e.g., immunoglobulin replacement thera-
pies). These products may be manufactured 
via recombinant technology or sourced 
from donated human plasma.
Small Molecule Therapeutic Prod-•	
ucts – Low molecular-weight drugs versus 
larger molecular weight pharmaceuticals 
(e.g., proteins, peptides and carbohydrates), 
which can more easily penetrate cell mem-
branes and the blood-brain barrier.7

These products aid in the treatment of 
conditions whose nature and complexity neces-
sitates management by a specialty pharmacy. 
Specialty pharmacies offer benefits to the pa-
tient, the prescribing physician and the payor 
by providing patients with the appropriate 
medication, as well as the care, education and 
services needed to manage their condition. 
Patients also frequently require coordination of 
services such as nursing and self-administration 
education. Some of the chronic conditions for 
which specialty pharmacies provide services in-
clude: allergic asthma, Crohn’s disease, growth 
hormone disorders, hepatitis C, hemophilia and 
other bleeding disorders, human immunodefi-
ciency virus (HIV), immune disorders, multiple 
sclerosis, oncology-related disorders, psoriasis, 
pulmonary disorders, renal disorders, rheuma-
toid arthritis and organ transplants.

Specialty pharmacies typically ship patient-
specific products directly to patients’ homes 
and/or physicians’ offices, and provide addi-
tional patient care services to ensure appropri-
ate utilization. In many cases, the medications 
are self-administered, either orally or by injec-
tion, or they may be infused intravenously 
– for which they may require the assistance of 
a physician or other healthcare provider.
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specialty Pharmacy has Clear  
Growth Potential 

In their benchmarking study of specialty 
pharmacy in Health Affairs, Professor C. 
Daniel Mullins et al. characterize the specialty 
pharmacy market with explosive growth: 
“Specialty pharmaceuticals represent a ma-
jor cost to insurers…and spending on these 
agents is growing rapidly. Therefore, greater 
evaluation of their clinical effectiveness, ap-
propriateness of use, medical cost offsets and 
cost-effectiveness is warranted.”8 

In just the past several years, specialty phar-
macy has grown in terms of both the numbers 
of therapies available and related expenditures. 
Looking at the four year period between 2004 
through 2007, CVS Caremark trend data helps 
illustrate the impact of specialty pharmacy 
spend and can help put this growth in per-
spective. During this time period, the portion 
of the CVS Caremark population using spe-
cialty pharmaceuticals grew from 0.7 percent 
to 1.0 percent in 2007. Furthermore, in 2007, 
specialty pharmaceuticals accounted for 9.9 
percent of overall CVS Caremark spending 
compared to 5.9 percent in 2004. In addition, 
while the CVS Caremark 2007 specialty phar-
macy trend of 13.2 percent growth year over 
year slowed to the lowest rate of growth seen 
in this category for the past four years,9 it still 
outpaced the rate of growth in the rest of the 
pharmaceutical market. 

Challenges in Managing  
specialty Pharmaceuticals

While the growth has been explosive, 
there are many challenges in managing spe-
cialty pharmaceuticals:

Large Specialty Pharmaceutical •	
Pipeline, Expanding Indications 
for Existing Drugs Increase Uti-
lization – The pipeline is expanding in 
volume, as well as scope, with multiple 
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indications for products already on the 
market. In 2006, there were more than 400 
medicines and vaccines developed through 
biotechnology which are now being tested 
to treat more than 100 diseases.10

Small Proportion of Population Af-•	
fecting Growing Pharmaceutical 
Spend – The conditions and associated 
therapies traditionally managed by a spe-
cialty pharmacy represent approximately 
one to five percent of the total US popula-
tion.11 While the specialty pharmaceutical 
segment currently accounts for about 10-15 
percent of pharmaceutical spending in the 
United States, the specialty pharmacy pipe-
line is approaching parity with traditional 
pharmaceuticals in terms of the number of 
potential new products.
Balancing Cost Effectiveness •	 – Unlike 
the low-cost, high volume nature of retail 
pharmacy transactions, specialty pharmacies 
serve a much smaller number of patients 
with much higher drug costs. These patients 
usually have more serious or complex medi-
cal conditions requiring a higher level of 
service, often over an extended period of 

of medication and supplies are available  
at the location where administration  
will take place when the patient is sched-
uled to receive their medication requires 
coordination among the providers of  
care. The dose of medication may be 
based on results of lab tests. Typically,  
the coordination of this level of care can 
be overwhelming for the patient or care-
giver alone.
Administration/Injection Train-•	
ing – Many specialty pharmaceuticals are 
administered via injection. Most patients 
do not have expertise in administering an 
injection with a needle. Unless the patient 
is trained on proper injection technique, 
the patient may not receive the dose of 
medication the physician intended him/
her to receive while potentially experi-
encing unwanted injection site reactions. 
Unlike oral medications, which may only 
require basic education, proper adminis-
tration techniques and training cannot  
be assumed.
Management of Treatment Adher-•	
ence – Medication management ensures 

time. In contrast to traditional prescription 
drugs, specialty drugs can average approxi-
mately $1,500 a month or more.12 The chal-
lenge then becomes helping patients and 
payors balance the need for these therapies 
to treat a condition while ensuring that the 
medication is being used as appropriately 
and effectively as possible to optimize the 
potential benefits of treatment.
Providing Exceptional Clinical Ex-•	
pertise – Due to the often rare nature 
of the conditions and therapies treated 
by specialty pharmaceuticals, the clinical 
expertise needed to help patients manage 
their conditions, understand the prescribed 
therapy and coordinate other services, such 
as nursing and injection training, is often 
not available in a traditional pharmacy set-
ting. Specialty pharmacies can provide this 
needed expertise.
Coordination of Care •	 – Specialty phar-
maceuticals may be self-administered by the 
patient in the home, require administration 
under the direction of a nurse or may require 
administration in the physician’s office or 
hospital. Ensuring that the correct amount 
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that the specialty medication is used  
and dosed appropriately, that side ef-
fects are minimized and the patient is 
monitored for adherence to the course 
of therapy as prescribed by their physi-
cian. It is this proactive and ongoing 
assessment of medication use performed 
by a specialty pharmacy that helps avoid 
disease progression, unnecessary hospi-
talizations or utilization of other avail-
able medical services.

specialty Pharmacy services 
Designed To Meet the Challenges

By focusing only on a limited range of 
conditions and a much narrower segment of 
the population, specialty pharmacies devel-
op significant clinical expertise and knowl-
edge on the effective treatment of these 
conditions and bring this expertise to bear 
on behalf of patients utilizing their services. 
Thus, specialty pharmacies often develop 
close, long-term relationships with their 
patients, monitoring and managing their 
treatment, assisting them with adherence, 
and generally becoming far more involved 
in all aspects of their health management. 
Some of the services that specialty pharma-
cies provide include:

Medication Therapy Management •	 –  
Since adherence with a specialty phar-
macy treatment plan is so important, 
specialty pharmacies assign a personal-
ized clinical care team to each patient. 
This team is led by a pharmacist who 
proactively reviews therapeutic appropri-
ateness, including dosing and medication 
schedules, troubleshoots injection-relat-
ed and other drug administration issues, 
performs assessment of adherence and 
side effects, and discusses proper waste 
disposal. The team may also coordinate 
nursing services when needed.  
   The specialty care team will routinely 
call the patient to answer questions, 
help with treatment issues, schedule 
shipments of medication, ensure that 

the therapy is being administered properly 
and regularly, and proactively supports 
the patient in his/her treatment plan. Such 
communication enables the care team to 
ascertain information that may impact the 
patient’s treatment and to monitor for side 
effects, allergic reactions, changes to the 
patient’s status and/or changes to the treat-
ment regimen, and to monitor adherence.
Adherence Management •	 – The team 
will reinforce physician instructions to  
ensure that the patient’s prescribed medica-
tion is administered appropriately, while at 
the same time stressing the importance  
of the patient taking charge of his or her 
own therapy. 
   Because proper administration and adher-
ence to the prescribed therapy should lead to 
the achievement of desired therapeutic out-
comes, patient adherence to these regimens 
is imperative. Specialty pharmacies ensure 
patient adherence to therapy by proactively 
calling patients to identify gaps in adher-
ence to the regimen. When indicated, they 
will counsel patients using strategies and 
tactics that encourage and enable the patient 
to return to their prescribed regimen, and 
communicate with the patient’s physician to 
discuss an appropriate course of action.
Education and Support •	 – Specialty 
pharmacies employ a structured, systematic 
approach to providing patients with the 
knowledge and skills to effectively manage 
their medication therapy and their medical 
condition. Informed patients are more likely 
to make the required changes in their daily 
living behaviors that support an improved 
quality of life, functional status and the 
ability to live with these conditions.  
   Specialty pharmacies use various methods 
to provide patient education, including  
face-to-face counseling and education, tel-
ephonic training, written materials, videos, 
websites with additional resources and ac-
cess to patient networks. Where indicated, 
arrangements are made for home care 
nurses to provide home-based training and 
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support. Throughout the course of care, 
periodic assessments are performed and 
additional educational interventions are 
provided as appropriate.
Self-injection Training•	  – For patients 
who have not received training from 
their physicians on the preparation and 
self-administration of injectable prod-
ucts, trained nurse/pharmacist educators 
provide patients and/or their caregivers 
with direct training in their homes, an 
outpatient clinic or other location. This 
service also is provided to patients when 
additional training is needed to optimize 
medication use and improve compliance.
Coordination of Care •	 – The specialty 
pharmacy approach is very personalized, 
focusing on the specific needs of each 
patient. The care team provides a reliable 
link for routine follow-up to assess  
medication needs, insurance coverage  
assistance, patient advocacy, training 
needs and nursing or other professional 
healthcare services to aid and optimize 
clinical outcomes.
Specialty Pharmacy Distribution •	
– Dispensing and distribution of specialty 
pharmaceuticals, medical supplies and 
equipment can be provided through a 
single pharmacy or through a network 
of specialty pharmacies. Team members 
work with patients to assess inventory 
levels and drug usage to ensure patients 
have an adequate supply of medication 
to administer their treatment, and avoid 
oversupply of medications by filling pre-
scriptions too soon.
24-Hour Availability •	 – Specialty phar-
macies typically make pharmacists avail-
able to their patients 24 hours a day, 365 
days a year, in case of emergencies.
Special Handling•	  – Specialty medica-
tions can be dispensed via community-
based pharmacies (retail) or via specialty 
pharmacies to the patient’s home, physi-
cian’s office or local pharmacy for pickup. 
Whether these products are picked up 
at the local pharmacy or shipped via the 
mail, the products need to be packaged 
and transported in a manner consistent 
with recognized standards for cold chain 
management of pharmaceuticals. The  
cold chain management process maintains 
the drug within the proper temperature 
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range consistent with manufacturer 
recommendations and acceptable phar-
maceutical standards (including refrig-
eration, special temperature-controlled 
packaging, reformulation, etc.). These 
medications often have short shelf-lives 
and many require ancillary supplies in 
order to be properly administered.

The specialty Pharmacy Approach
Specialty pharmacies are at the forefront 

of developing innovative programs that help 
the patient optimize his/her health outcomes 
while effectively managing specialty medica-
tion utilization for the payor client. When a 
patient is enrolled into a specialty pharmacy 
program, he or she is typically assigned a 
pharmacist-led care team that is dedicated to 
the care and management of that individual 
patient. Care teams are usually comprised of 
pharmacists, patient service representatives, 
and depending on the therapy, nurses. These 
individuals are dedicated to the treatment 

hand), the specialty pharmacy will not send 
another delivery of medication. Rather, the 
care team will discuss with the patient how 
he or she is supposed to use the medication, 
identify why the medication was not used 
appropriately and then re-schedule another 
outbound call to the patient at a later date. 
In cases where the care team identifies that 
the patient cannot take the medication due 
to side effects or if the patient is experienc-
ing a worsening of his or her condition, 
our pharmacists will contact the physician 
to discuss an appropriate course of action. 
This proactive approach to educating the 
patient leads to an informed patient who 
can make better health-related decisions 
about their condition.

specialty Pharmacy Manages 
Appropriate Utilization, while  
Reducing Costs

The greatest opportunity for driving  
down specialty trend exists in managing 

of a particular condition and undergo training 
and education related to the therapy for which 
they will be providing services. This group of 
clinical experts helps to manage each patient’s 
condition by reviewing dosing and medication 
schedules, discussing side effects, and sup-
plying any additional educational information 
they may need, including an assessment of the 
patient’s ability to self-administer medication 
and potential barriers to care. 

Once the patient initiates therapy, the spe-
cialty pharmacy will make routine proactive 
outreach calls, and the care team staff will 
conduct a clinical re-assessment of the patient 
to identify any new issues or barriers with the 
prescribed treatment regimen. This includes an 
evaluation of how much medication the patient 
has on hand, whether the patient is experienc-
ing any side effects, and how the patient is  
responding to treatment. In cases where the 
care team identifies that the patient has not 
used the supply sent in their last delivery  
appropriately (i.e., has an excessive supply on 
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the utilization of specialty medications with 
the application of clinical programs that use 
currently accepted medical guidelines and 
consensus guidelines. These guidelines en-
sure appropriate, safe, and effective medica-
tion use and avoid unnecessary drug expens-
es. Premier specialty pharmacies will offer 
programs that ensure each patient is man-
aged according to the latest treatment guide-
lines and standards of care. These guideline 
management programs are a process by 
which authorization for a specialty medica-
tion is obtained based on the application of 
currently accepted medical guidelines and 
consensus statements for the appropriate use 
of the medication in a specific disease state. 
They are designed to determine whether a 
patient meets criteria to initiate therapy, as 
well as evaluating each patient to determine 
whether he or she is meeting expected out-
comes for continuing treatment. 

The goals of guideline management pro-
grams are to optimize treatment outcomes, 
and promote the safe and cost-effective use 
of specialty medications. In addition to the 
clinical benefits of such programs, financial 
benefits are often achieved through savings 
due to avoided drug utilization costs. For 
example, in 2007, payors utilizing the Spe-
cialty Guideline Management™ program 
offered by CVS Caremark achieved approxi-
mately 5% in avoided drug cost13 by ensur-
ing appropriate medication use. 

Once strategies are in place to ensure 
appropriate therapy utilization, strategies to 
manage the price and drug mix of specialty 
pharmaceuticals are next. Until recently, the 
specialty pharmacy market has not had the 
opportunities for applying cost management 
strategies often used in mature markets. 
Strategies such as preferred drug lists or 
formularies have helped reduce costs and 
have aided in actively managing to shift 
utilization to a preferred product. Today, the 
climate has changed. With many specialty 
categories becoming more populated with 
therapeutic options, there now exists an 
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opportunity to pursue the preferred product 
strategies the market has successfully utilized 
in other areas to drive down costs. 

specialty Pharmacy Poised To Deliver 
Additional solutions in the future

The future presents further opportunities 
for specialty pharmacy growth and service 
in the U.S. due to the possibility of changes 
in federal law that will usher in the rise of 
the biogenerics era. The entry of biogenerics 
into the U.S. marketplace has the potential 
to make specialty pharmacy care more af-
fordable and accessible for patients. Multiple 
international biopharmaceutical concerns are 
gearing up for the anticipated biogenerics 
market growth.14

One way to address the high cost of many 
of the drugs derived from living organisms 
(“biologicals”) would be to enact laws that 
will allow the U.S. Food and Drug Admin-
istration (FDA) to license and market drugs 
similar to the original biological drugs. 

Such a change would speed the market-
place arrival of “biogenerics”—drugs that 
meet certain FDA requirements and are high-
ly similar or interchangeable with products 
originally licensed to innovator companies 
under the Public Health Service Act (PHSA).15 
Biogenerics are also known as “follow-on bio-
logics” (FOB), or “biosimilars” and are lower-
priced versions of the original biologics. 

In a June 2008 publication, the Congres-
sional Budget Office (CBO) estimates that 
allowing biogenerics into the marketplace 
could offer potential and significant savings 
to public and private purchasers in the range 
of $25 billion over the 2009–2018 period. 
The CBO notes that over that 10-year period, 
such savings would equal roughly 0.5 percent 
of national spending on prescription drugs, 
valued at wholesale prices.14 However, it 
should be noted that while savings could be 
significant, they would not be expected to be 
as dramatic as generic savings of traditional 
pharmaceuticals due to the much higher cost 
of manufacturing.

What is the future direction for specialty 
pharmacy? One has to consider pharma-
cogenomics, the expansion of biometric 
screening and testing into the pharmacy 
care process and a host of other exciting 
new technologies and services. Healthcare 
leaders continue to see significant benefits 
to patient-centered care with ever-expand-
ing specialty pharmacy resources and closer 
cost containment. These leaders also believe 
that a larger scale and deeper vision into 
making life easier and better for patients 
will continue to drive explosive growth—
and specialty pharmacy success. 
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Abstract

Specialty drugs represent the 
fastest growing segment of 
drug expenditure among 

Managed Care Organizations 
(MCOs). Because of the distinct 
handling, administration, and moni-
toring requirements often associ-
ated with specialty drugs, traditional 
management techniques do not ad-
equately address this class of drugs. 
Therefore, the MCO approach 
to specialty products is unique, 
varied, and evolving. Management 
techniques most often utilized by 
MCOs are described to provide the 
reader with a better understanding 
of where specialty products fit in the 
managed care model.

specialty Drug Utilization and  
Cost Trends

Specialty drugs are high-cost, 
injectable, infused, oral or inhaled 
medications used to treat rare or 
chronic diseases.  They usually re-
quire careful supervision and moni-
toring of a patient’s drug therapy 
and are either self-administered or 
administered by a healthcare pro-
vider in an outpatient or home set-
ting.  Historically, specialty pharma-
ceuticals have targeted rare genetic condi-
tions such as Gaucher’s disease and multiple 
sclerosis. Today, specialty pharmaceuticals 
are used to treat conditions that affect about 
3 percent of the general population. Table 1 
lists the most common specialty drugs, the 
condition for which they are prescribed and 
the average annual cost of therapy.

Patients with chronic disease states such 
as hepatitis C, multiple sclerosis, and rheu-
matoid arthritis are faced with many chal-
lenges: in most cases their diseases are pro-
gressive and have an impact on their quality 

of life, the medication therapy may produce 
undesired side effects and they often have 
co-morbidities that complicate the manage-
ment of their disease. Due to the high cost of 
these medications, some patients experience 
difficulty affording the medication as their 
insurance coverage may include high copays 
or benefit maximums. 

Specialty drug costs have been on the rise 
for the last several years and are expected to 
continue to be the fastest growing segment  
of drug cost trend under the pharmacy  
benefit. Today, expenditures on specialty  
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pharmaceuticals are growing at a 
rate of over three times as fast as 
spending on conventional drugs. The 
estimated total Specialty Pharmacy 
drug spend in 2007 was $60 billion1 
with 2007 drug trend reports indicat-
ing a specialty drug spend increase 
of 12.3% to 14% as compared to the 
previous year.1,2 Looking to the fu-
ture, it is projected that the annual  
trend rate for specialty pharmaceu-
ticals will exceed 20%.1 As specialty 
costs increase, the share of total  
drug costs allocated to specialty 
drugs also increases. In 2007, special-
ty pharmaceuticals accounted for ap-
proximately 21 percent of total drug 
expenditures. By 2011, that share will 
increase to about 27 percent with an 
estimated total cost of $98 billion.1 

factors Contributing to 
specialty Drug Cost Trend

The growth in specialty drug 
expenditures is driven by three 
main factors: introduction of new 
specialty medications, additional 
indications for existing agents, and 
increased use of specialty products, 
often driven by earlier application 
of these therapies in the treatment 
cycle. The specialty pharmaceuti-

cal pipeline is so robust that over the next 
several years, approved biotech drugs will 
outnumber small molecule drugs. According 
to a report from Pharmaceutical Researchers 
and Manufacturers of America (PhRMA) 
published in 2008, there are 633 biotechnol-
ogy medicines in development for more than 
100 diseases.3

With the advent of specialty drugs, the 
management of many diseases has shifted 
dramatically — from the use of older pharma-
cologic agents mainly used to control symp-
toms to the more intensive use of biologic 
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treatments, with the goal in many cases of 
halting disease progression and ultimately 
achieving remission. This approach has 
resulted in an increase in the utilization of 
high-cost biologic medications. There is a 
growing amount of peer-reviewed literature 
supporting the use of biologic therapy early 
in the treatment cycle for conditions such as 
rheumatoid arthritis and multiple sclerosis. 
As physicians become more comfortable 
with prescribing these therapies and the 
use of specialty drugs gets integrated into 
nationally recognized treatment guidelines, 
utilization of specialty pharmaceuticals will 
continue to grow. 

specialty Drug Management by Payers
Given the continued growth of specialty 

drug costs and the expectation of more 
drugs to come in the future, managed care 
organizations (MCO) focus on specialty 
drug management is gaining importance. 
Management techniques continue to evolve 
and types of interventions vary between 
organizations. Common practices employed 
for efficient specialty drug management 
include benefit design, utilization manage-
ment, clinical management and pharmacy 
network management. 

benefit Design Management
Specialty drugs do not fit neatly into tra-

ditional health plan benefit design structures 
in which most prescription drugs are covered 
under the pharmacy benefit. Specialty drugs 
fall into one of two distinct categories based 
on the site and method of administration: 
those that can be administered at home by 
either the patient or caregiver, and those that 
require a health care professional to admin-
ister them in a physician’s office, infusion 
center, outpatient hospital department, or in 
the patient’s home. Survey data indicate that 
most payers include self-administered inject-
ables in the pharmacy benefit, while office 
administered injectables are most commonly 
covered under the medical benefit.4

Because specialty drugs are reimbursed 
under both pharmacy and medical benefits, 
there is a lack of uniformity in coverage, 
cost, and reimbursement across pharmacy 
and medical benefits for these drugs. Patients 
typically are assessed a copayment for drugs 
in the pharmacy benefit, ranging from a 

ensure that the right population of patients 
receive specialty pharmaceuticals. Tech-
niques such as prior authorization, step-
therapy, specialty formularies, and clinical 
guidelines are employed to manage the use 
of specialty drugs for patients who have 
exhausted alternative therapies or have been 
identified as candidates for therapy based 
on clinical indication and guidelines for 
the treatment. Prior authorization is an ad-
ministrative tool requiring the prescriber to 
receive pre-approval for prescribing a drug 
in order for the drug to qualify for coverage 
under the terms of the pharmacy benefit 
plan. Nationally recognized clinical guide-
lines are applied as a means to manage use of 
these drugs. Use of high cost specialty drugs 
are often restricted to patients whose disease 
states have evidence-based benefit with the 
specific drug treatment. The patient’s disease 
must be included in the FDA indication or 
have sufficient data documenting its efficacy 
in the disease state to be approved/covered 
by the MCO. According to 2006 data, prior 

monthly average of $10 for a generic drug to a 
monthly average of $43 for a brand drug.5 On 
the other hand, managed care plans offer a va-
riety of cost-sharing structures under the medi-
cal benefit, ranging from no cost share to 20% 
coinsurance, where the patient may be required 
to pay hundreds of dollars each month.

As a method to resolve the issue of com-
plexity in benefit design, payers are revising 
their cost share strategies. Some plans have 
incorporated a 4th tier for specialty pharmacy 
products under the pharmacy benefit in which 
patients will pay coinsurance — typically with 
a maximum out of pocket cost per prescrip-
tion. Another solution being considered by 
payers is moving coverage of all specialty 
drugs currently under the medical benefit over 
to the pharmacy benefit, which would create 
a uniform structure for patient cost-share and 
clinical management.6 

 
Utilization Management

Utilization management is applied in an  
effort to reduce inappropriate utilization and 

www.cpha.com

Table 1: Most Common specialty Drugs
Condition Leading Specialty Drugs Average Annual Cost of Therapy

Infertility Bravelle, Cetrotide, Follistim, Gani-
relix, Gonal-F, Luveris, Menopur, 
Ovidrel, Repronex

$5,000 - 20,000

Growth Hormone  
Disorders

Genotropin, Humatrope, Norditropin, 
Nutropin, Omnitrope, Saizen, Tev-
Tropin, Zorbtive

$10,000 - 40,000

Psoriasis Amevive, Enbrel, Raptiva, Remicade $13,000 - 23,000

Multiple Sclerosis Avonex, Betaseron, Copaxone, Rebif, 
Tysabri

$15,000 - 25,000

Rheumatoid Arthritis Enbrel, Humira, Kineret, Orencia, 
Remicade

$15,000 - 25,000

Allergic Asthma Xolair $15,000 - 30,000

Oncology Gleevec, Nexavar, Revlimid, Sprycel, 
Sutent, Tarceva, Temodar, Thalomid, 
Xeloda, Zolinza

$15,000 - 50,000

Hepatitis C Copegus, Infergen, Pegasys, Peg-In-
tron, Rebetol

$24,000 - 38,000

Pulmonary Arterial  
Hypertension

Flolan, Remodulin, Revatio, Tracleer $30,000 - 100,000

Hemophilia Recombinant Blood Factor Products $150,000 - 400,000+

Lysosomal Storage Dis-
orders

Aldurazyme, Cerezyme, Elaprase, 
Fabrazyme, Myozyme, Naglazyme

$150,000 - 400,000+

Source: Adapted from CVS/Caremark Presentation at PCMA Specialty Pharmacy Conference April, 2008
 



authorization was the primary intervention 
used in specialty pharmacy management.7 

Step therapy, the use of a recognized 
first-line drug before approval of a second 
line drug, is utilized to ensure that a safe 
and cost-effective treatment is prescribed 
before a patient is prescribed a more expen-
sive and potentially riskier therapy. The use 
of specialty drug formularies is increasing 
as an intervention method. Use of specialty 
formularies, where the MCO creates a list 
of drugs that are classified as preferred, is 
growing. Initially, there were very few spe-
cialty drug therapy classes with options for 
selecting preferred drugs, as there were only 
one or two products available in each drug 
class. The opportunity to select preferred 
specialty drugs that can be safely and effec-
tively substituted for each other continues 
to grow as more drugs are approved within 
each therapeutic category and the categories 
become more competitive. The selection of 
preferred specialty agents currently is most 
common in the following therapy categories: 
multiple sclerosis, growth hormone deficien-
cy, rheumatoid arthritis and hepatitis C.

Clinical Management
Due to the complex nature of most of 

these specialty pharmacy therapies, patients 
require supportive clinical management to 
achieve and maintain therapeutic outcomes. 
Poor adherence and persistence are serious 
issues in the management of chronic con-
ditions. Adherence is the extent to which 
a patient follows the prescribed regimen. 
Persistence describes the continuation over 
time with long-term drug therapy prescribed 
for the management of chronic conditions. 
Patients taking specialty medications face 
many challenges in managing their treat-
ment that can contribute to poor adherence 
and persistency, including lack of under-
standing of the disease, complex dosing 
regimens, difficulty administering their 
injections, side effects from the medication 
and inability to pay their copay or coinsur-
ance. A mounting body of evidence demon-
strates that decreased medication adherence 
is associated with increased hospitalization 
rate and total costs of care while increased 
adherence has been associated with im-
proved clinical outcomes.8

difficult decisions regarding coverage,  
co-payment, clinical management, and  
access, balanced with the desire to see  
improved cilnical outcomes for members  
as a result of these new therapies. As spe-
cialty drugs continue to capture a larger 
portion of the health care dollar, it is im-
perative for physicians, pharmacists and 
payers to effectively manage specialty drug  
costs and work toward improving thera-
peutic outcomes for patients receiving 
these therapies. 
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Pharmacy Network Management
Specialty pharmaceuticals may be available 

through a wide array of distribution channels 
and are primarily dependent upon the site and 
method of administration. Specialty drugs 
covered under the pharmacy benefit may be 
available through retail pharmacies, mail or-
der pharmacies or specialty pharmacies. Some 
specialty drugs have manufacturer-designated 
limited distribution and may only be available 
through specific specialty pharmacies. Manu-
facturers may choose to limit distribution 
channels because of special handling require-
ments, small patient populations, or require-
ments by the FDA for implementing a risk 
management program. 

Due to the high cost and complex nature 
of these therapies, most traditional retail 
pharmacies are not well equipped to dispense 
specialty pharmaceuticals. MCOs expect phar-
macies to not only distribute specialty drugs 
but also to provide clinical services, including 
side-effect management, proactive refill man-
agement and therapy adherence monitoring 
and management.

Increasingly, payers are turning to specialty 
pharmacy providers (SPPs) to help them 
manage specialty pharmaceuticals. SPPs are 
a diverse group of companies involved in 
overseeing the distribution, management, and 
reimbursement of many pharmaceutical and 
biotechnology products administered outside 
the hospital setting. SPPs have evolved out of 
several market sectors, including PBMs, retail 
pharmacy chains, home infusion companies, 
and wholesale distributors. PBMs and large 
health plans with internal PBMs are rapidly 
taking over the SPP market by either purchas-
ing existing SPPs or creating their own inter-
nal SPP capabilities. 

Primarily due to the volume of specialty 
drugs distributed through specialty pharmacies 
and the economies of scale that these pharma-
cies can achieve, specialty pharmacies are typi-
cally able to provide specialty drugs to payers at 
a lower unit cost than retail pharmacies or other 
providers. Payers are increasingly requiring that 
patients obtain medications covered under the 
pharmacy benefit through their contracted SPP.

Conclusion
Managing specialty drugs is particularly 

problematic for MCOs who must make  
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CE Objectives:
1. To list the three major differences 

between targeted therapies and cytotoxic 
drugs.

2. To understand the mechanism of ac-
tion of targeted therapies.

3. To list the drug targets of commonly 
used kinase inhibitors.

4. To understand how and why drug re-
sistance develops.

The past half-century has seen tremen-
dous changes in our ability to treat 
cancer. With the discovery of cyto-

toxic drugs, we were able to abate the rapid 
growth of cancerous cells, but often to the 
detriment of rapidly dividing normal cells. 
Cytotoxic treatment regimen causes severe 
side-effects and requires careful titration 
to avoid major toxicity while eliciting some 
therapeutic benefit. However, in the past 
two decades, a paradigm shift occurred 
that forever changed the landscape of both 
cancer diagnosis and treatment. The shift 
involved the discovery of molecular genetic 
mutations, or alterations present in cancer-
ous cells but absent in normal cells. For 
the first time, scientists had insight into the 
changes crucial for the growth and prolifer-
ation of malignant cells. That discovery also 
set the stage for the development of targeted 
therapies—that is drugs designed to specifi-
cally inhibit the growth of the cancer cell by 
targeting the altered protein present in the 
cancer cell but absent in the normal cell. 

These targeted therapeutics, unlike tradi-
tional cytotoxic cancer chemotherapeutics, 
do not have narrow therapeutic indices  
and therefore have less severe side effects.  
The less severe side effects experienced  
by taking targeted therapies is a result of 
their greater affinity for inhibiting the 
activity of genetic alterations of the target 
kinase(s) that are present within the tumor 
DNA but absent within the normal cell.  
In addition, targeted therapeutics, unlike 

most traditional cytotoxic chemotherapy are 
available in oral dosage forms for better ease  
of administration.1 

Many of the currently-known targeted 
therapeutic agents are protein kinase in-
hibitors. Kinases are key components of cell 
signaling pathways involved in malignant 
cell transformation. Protein kinases are of-
ten overexpressed or activated as a result of 
mutations in the tumors. Therefore, kinase 
inhibitors are designed as ATP-mimetics and, 
therefore, compete with ATP for binding at 
the active site.2 When bound to the active site 
of the kinase(s), kinase inhibitors reduce their 
activity, thereby reducing the uncontrolled 
growth and inducing tumor regression or 
shrinkage. Interestingly, only a subset of pa-
tients respond to these targeted therapies and 
their response is governed by the presence of 
specific genetic alterations of the target kinase 
that are present within the tumor cell but 
absent within the normal cell.1 In this article, 
I highlight the major kinase inhibitors in 
clinical use, the genetic alterations they target, 
and which tumor types the kinase inhibitors 
are used to treat.

The first example I present is that of the 
use of imatinib for the treatment of chronic 
myeloid leukemia. Imatinib was the first small 
molecule kinase inhibitor approved for clini-
cal use that targets the BCR-ABL protein 
tyrosine kinase for the treatment of chronic 
myeloid leukemia (CML). The BCR-ABL 
protein results from the fusion of the BCR 
(Breakpoint cluster region) and non-receptor 
protein tyrosine kinase ABL resulting from a 
reciprocal chromosomal translocation t(9;22) 
producing a shortened chromosome 22, called 
the Philadelphia (Ph) chromosome.1 The 
resultant fusion protein, BCR-ABL, has con-
stitutive tyrosine kinase activity enabling the 
activation of several other signaling pathways 
leading to uncontrolled cell proliferation and 
survival.3 The BCR-ABL protein is associated 
predominantly with chronic myeloid leukemia 
but also with acute lymphoblastic leukemia.

40 California PharmaCist  Winter 2009

Many kinase inhibitors have affinity to 
inhibit more than one kinase. For example, 
imatinib also has specificity for the KIT and 
PDGFRA proteins.4 Therefore it is used to 
treat gastrointestinal tumors (GISTs) that 
bear mutant forms of those proteins. The 
KIT or PDGFRA mutations in GIST lead 
to the over-activation of signaling pathways 
involved in cell proliferation and survival.5 
Imatinib, a potent inhibitor of KIT, has 
recently become first-line treatment of  
metastatic GIST.6 Prior to treatment with 
imatinib, surgical resection of primary lo-
calized GIST was the only chance for cure. 
GISTs proved refractory to standard che-
motherapy and radiation. Prospective trials 
of imatinib in metastatic GIST have shown 
that approximately 80% of patients will 
respond to imatinib and will achieve stable 
disease.7,8 In addition, 70% of metastatic 
GIST patients will have at least a 2-year dis-
ease-free survival and 50% will be free of  
disease progression.9 

Another example of the success of tar-
geted therapies in the treatment of cancer is 
that of trastuzumab, a monoclonal antibody 
against that was developed to treat breast 
cancer patients whose tumors overexpress 
the protein. ERBB2 protein tyrosine kinase 
amplification and overexpression occurs 
in approximately 30% of metastatic breast 
cancers and leads to aberrant cell signaling, 
resulting in uncontrolled cell proliferation.10 
Tumors with amplified ERBB2 tend to be 
more severe and are characterized by earlier 
relapse and shorter overall survival.11 There-
fore, a drug, trastuzumab that could target 
ERBB2 protein in those cancers could 
increase survival. Trastuzumab was the first 
genetic based drug approved for cancer 
therapy.12 Trastuzumab is active as a single 
agent after failure of other chemotherapy 
regimens.13 Unlike the small molecule kinase 
inhibitors, which are administered orally, 
trastuzumab, a monoclonal antibody, is ad-
ministered intravenously.
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In the previous two examples of imatinib 
and trastuzumab, the genetic alteration to 
which the drugs were designed was largely 
known. However, this is not always the 
case. This is illustrated in the following 
example of the development of epidermal 
growth factor receptor (EGFR) inhibitors 
for the treatment of lung cancer. Two small 
molecule inhibitors of EGFR, gefitinib and 
erlotinib, received speedy approval from the 
US FDA in May 2003 and November 2004, 
respectively.14, 15 Gefitinib and erlotinib were 
approved as single drug therapy for the 
treatment of patients with advanced chemo-
therapy-refractory non-small cell lung can-
cer (NSCLC). It was later observed, in the 
clinic, that only a subset of NSCLC patients 
achieved dramatic response to these drugs. 
It was later found that specific mutations in 
EGFR gene are associated with sensitivity 
to gefitinib and erlotinib.1 However recent 
trials have shown that gefitinib is no bet-
ter than placebo in prolonging survival of 
NSCLC patients who had failed other cours-
es of chemotherapy.16 Following this report 

the impetus for this paradigm shift in the 
treatment of cancer, as it will help us, as 
pharmacists, to appreciate how these targeted 
therapies are used clinically and to better 
serve our patients. 
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in 2005, the US FDA restricted use of gefitinib 
only to patients who had previously responded 
to the drug.17 In contrast, trials have shown that 
erlotinib improves survival in NSCLC patients 
whose cancers have progressed on other cours-
es of chemotherapy.18 Therefore, erlotinib is 
FDA-approved for use in new NSCLC patients 
with chemotherapy-refractive tumors. 

Despite a dramatic initial response to the 
above-mentioned kinase inhibitors, patients 
rarely achieve a complete response and resis-
tance to treatment develops. The resistance 
is governed by the acquisition of new genetic 
mutations in the cancer cell. The mutations are 
often of the target kinase(s) to which the drug 
binds. However, in some cases, the resistance 
mutations are found in other kinases that are 
not directly targeted by the drug, but may play 
a role in the cellular signaling pathway of the 
target kinase.1 

It is clear that our burgeoning knowledge 
of the specific genetic abnormalities of cancer 
will lead to the continued development of tar-
geted therapies against those mutated proteins. 
Therefore, it is important that we understand 
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1. Which of the following is true about how targeted therapies differ from traditional 
cytotoxic drugs?
 a. Targeted therapies have narrow therapeutic indices
 b. Targeted therapies are more available in intravenous dosage form
 c. Targeted therapies are not specific to the cancer cell
 d. None of the above
2. What is the mechanism of action of kinase inhibitors?
 a. Inhibit protein-protein interaction
 b. Inhibit RNA synthesis
 c. Inhibit ATP binding
 d. Inhibit DNA synthesis
3. What mutation predicts response of CML patients to imatinib?
 a. BCR-ABL fusion protein
 b. KIT mutation
 c. ERBB2 amplification
 d. None of the above
4. Which of the following targeted therapies comes with a genetic test to guide its 
clinical use?
 a. Bevacizumab
 b. Trastuzumab
 c. Erlotinib
 d. None of the above
5. Which of the following proteins are mutated in the majority of GISTs?
 a. KIT
 b. PDGFRA
 c. All of the above
 d. None of the above

6. Which of the following malignancies can be treated with imatinib?
 a. ALL b. CML
 c. GIST d. All of the above
7. Erlotinib and gefitinib are FDA approved for the treatment of which malignancy?
 a. Breast cancer 
 b. Colorectal cancer
 c. Lung cancer
 d. Skin cancer
8. Which altered protein was found to be present in responders to gefitinib  
and erlotinib?
 a. EGFR
 b. ERBB2
 c. ERBB3
 d. VEGFR
9. Which of the following kinase inhibitors is administered intravenously?
 a. Imatinib
 b. Erlotinib
 c. Gefitinib
 d. Trastuzumab
10. Which of the following is false about the development of resistance to  
targeted therapies?
 a.  Patients who respond to targeted therapies do not develop resistance
 b. Most patients on targeted therapies develop resistance 
 c.  Resistance mutations can occur in the target kinase to which the drug 

binds
 d.  Resistance mutations can occur in other kinases, not necessarily the ones 

to which the drug binds
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When Brian Druker and Nicholas 
Lydon collaborated on what would 
become the first approved tyrosine 

kinase inhibitor (TKI), they laid the path  
to treating cancer in a completely new 
way. The translational research that led to 
the “discovery” of imatinib was based on 
Druker’s concept that chronic myelogenous 
leukemia (CML), a disease characterized 

by the production of an abnormal tyrosine 
kinase, could be modified through the use 
of drugs targeted against this abnormal en-
zyme. When clinical trials demonstrated that 
imatinib could induce complete hematologic 
remissions in over 95% of patients with newly 
diagnosed CML, the Food and Drug Admin-
istration approved the drug in a remarkable 
period of six weeks.1 Since that time, seven 
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other TKI’s have been approved in the 
United States (gefitinib was removed from 
the market in 2005 due to a failure to dem-
onstrate efficacy), and many more are in the 
clinical pipeline.

Tyrosine Kinase as a Target
Tyrosine kinases are enzymes that  

transfer a phosphate group from  
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Did You Take Your Tyrosine 
Kinase Inhibitor Today?

Table 1: Tyrosine Kinase Inhibitors: Targets, Indications, Dosing, warnings, Adverse Events and Patient Education Points

Drug & Mfg
Target Tyrosine 
Kinase
Indications

Dosage Forms & Dose Warnings and Precautions Adverse Events Patient Education

Imatinib •	
(Gleevec®)4

Novartis Oncology•	
Primarily BCR-ABL•	
Adults with Ph+ •	
CML or refractory 
Ph+ ALL, children 
with Ph+ CML in 
chronic phase, GIST

100 mg., 400 mg. tablets 
(scored)
CML chronic phase: 400 
mg. once daily
CML accelerated or blast 
phase, adult ALL: 600 
mg. once daily
GIST: 400 mg. or 600 mg. 
once daily
Pediatric CML: 260 mg./
m2/day or 340 mg./m2/
day (NTE 600 mg./day)

Edema and severe  •	
fluid retention
Decreased left ventricular •	
ejection fraction and 
congestive heart failure
Myelosuppression•	
Hemorrhagic events•	
Gastrointestinal perforations•	
Hepatotoxicity (severe)•	
Hypereosinophilic cardiac •	
toxicity
Erythema multiforme and •	
Stevens-Johnson syndrome

Diarrhea
Rash
Fatigue
Neutropenia
Thrombocytopenia
Fluid retention
Liver function test elevations
Musculoskeletal pain

Take with food to minimize nausea •	
and GI irritation.
Tablets may be dissolved in water for •	
patients with swallowing difficulties.
Avoid grapefruit products and  •	
St. John’s Wort.
Contact a member of the healthcare •	
team if swelling, weight gain or 
shortness of breath develops.

Dasatinib •	
(Sprycel®)5

Bristol-Myers •	
Squibb
Primarily BCR-ABL•	
Adults with Ph+ •	
CML or ALL

25 mg., 50 mg., 70, 100 
mg. tablets
CML chronic phase: 100 
mg. once daily
CML accelerated or blast 
phase, Ph+ ALL: 70 mg. 
twice daily

Edema and severe  •	
fluid retention
Myelosuppression•	
Hemorrhagic events•	
QT prolongation•	

Diarrhea
Rash
Fatigue
Neutropenia
Thrombocytopenia
Fluid retention
Liver function test elevations
Hypophosphatemia
Hypocalcemia

Take with or without food.•	
Avoid grapefruit products and St. •	
John’s Wort.
Avoid H•	

2
 antagonists and proton 

pump inhibitors. (reduce dasatinib 
exposure).
Separate antacids by 2 hours from •	
dasatinib.
Contact a member of the healthcare •	
team if swelling, weight gain or 
shortness of breath develops.

Nilotinib •	
(Tasigna®)6
Novartis Oncology•	
Primarily BCR-ABL•	
Adults with CML•	

200 mg. capsule

400 mg. twice daily 1 
hour before or 2 hours 
after meals

QT prolongation (sudden •	
death)
Myelosuppression•	

Diarrhea
Rash
Neutropenia
Thrombocytopenia
Liver function test  
abnormalities
Elevated lipase
Electrolyte abnormalities

Take on an empty stomach.•	
Avoid grapefruit products and St. •	
John’s Wort.
Avoid other drugs that can also cause •	
QT prolongation.
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Table 1: Tyrosine Kinase Inhibitors: Targets, Indications, Dosing, warnings, Adverse Events and Patient Education Points

Drug & Mfg
Target Tyrosine 
Kinase
Indications

Dosage Forms & Dose Warnings and Precautions Adverse Events Patient Education

Sorafenib •	
(Nexavar®)7 
Bayer HealthCare
Multiple tyrosine •	
kinases
Unresectable HCC, •	
advanced RCC

200 mg. tablets

400 mg. (2 tablets) twice 
daily 1 hour before or 2 
hours after meals

Cardiac ischemia or infarction•	
Bleeding•	
Gastrointestinal perforation•	
Hypertension•	

Diarrhea
Rash
Hand-foot syndrome
Fatigue
Neuropathy
Hypophosphatemia
Leukopenia
Lymphopenia

Take on an empty stomach.•	
Temporary interruption of therapy is •	
recommended in patients undergoing 
major surgical procedures.
Monitor blood pressure closely during •	
the first six weeks of therapy.

Sunitinib •	
(Sutent®)8 
Pfizer
Multiple tyrosine •	
kinases
2•	 nd line GIST, 
advanced RCC

12.5 mg., 25 mg., 50 mg. 
capsules

50 mg. daily x 4 weeks, 
followed by 2 weeks off

Decreases in left ventricular •	
ejection fraction
QT prolongation•	
Hypertension•	
Hemorrhagic events•	
Hypothyroidism•	
Adrenal insufficiency•	

Diarrhea
Mucositis
Rash
Hand-foot syndrome
Yellow skin discoloration
Fatigue
Neuropathy

Take with or without food.•	
Avoid grapefruit products and St. •	
John’s Wort.
Should be taken for 28 days only, •	
followed by 14 days of “rest.”
Monitor blood pressure closely during •	
the first six weeks of therapy.

Erlotinib •	
(Tarceva®)9 
Genentech
HER1, EGFR•	
NSCLC,  •	
pancreatic CA

25 mg., 100 mg., 150 mg. 
tablets
NSCLC: 150 mg. once 
daily 1 hour before or 2 
hours after meals
Pancreatic: 100 mg. once 
daily 1 hour before or 2 
hours after meals

Interstitial lung disease •	
(severe, life-threatening)
Myocardial infarction/•	
ischemia
Cerebrovascular accidents •	
Renal failure
Microangiopathic •	
hemolytic anemia with 
thrombocytopenia

Diarrhea
Mucositis
Rash
Fatigue
Elevated liver function tests
Conjunctivitis

Take on an empty stomach.•	
Avoid grapefruit products and St. •	
John’s Wort.
Smoking may reduce plasma •	
concentrations of erlotinib. Smokers 
should be advised to stop smoking.
Contact a member of the healthcare •	
team if shortness of breath, cough, or 
fever develop.

Lapatinib •	
(Tykerb®)10 
GlaxoSmith Kline
HER2, EGFR•	
Advanced or •	
metastatic breast 
cancer over-
expressing HER2 in 
combination with 
capecitabine

250 mg. tablets

1250 mg. (5 tablets) once 
daily 1 hour before or 1 
hour after a meal on days 
1-21 with capecitabine 
2000 mg./m2/day (given 
in 2 divided doses, 12 
hours apart) on days 
1-14. Cycle to be repeated 
every 21 days.

Hepatotoxicity (severe, life-•	
threatening)
Decreases in left ventricular •	
ejection fraction
QT prolongation•	
Interstitial lung disease and •	
pneumonitis

•Diarrhea	(severe)

Diarrhea
Rash
Hand-foot syndrome
Fatigue

Take on an empty stomach.•	
Take the dose once daily. Do not •	
divide the dose.
Avoid grapefruit products and St. •	
John’s Wort.
Should be taken daily on days 1-21, in •	
contrast to capecitabine, which should 
be taken only on days 1-14 of each 
21-day cycle.
Mild to moderate diarrhea may  •	
be treated with loperamide and 
drinking 8-10 glasses of clear  
liquids per day. Contact a member  
of the healthcare team if the diarrhea 
is severe or does not respond to 
loperamide.

BCR-ABL: breakpoint cluster region-Abelson; EGFR: epidermal growth factor receptor; HER: human epidermal growth factor
Ph+ CML: Philadelphia chromosome positive chronic myelogenous leukemia; Ph+ ALL: Philadelphia chromosome positive acute lymphocytic leukemia; GIST: gastrointestinal stromal 
tumor; HCC: hepatocellular carcinoma; NSCLC: non-small cell lung cancer; RCC: renal cell carcinoma
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Table 2: Tyrosine Kinase Inhibitors: Common Adverse Effects and Mangement strategiesaa

Adverse Event Signs and Symptoms Intervention

Fluid retention 
and severe edema, 
including pleural 
effusion

Dyspnea, dry cough, bloating. Grade 2 and 3: Interrupt TKI, use diuretics and oxygen as needed. For significant symptoms •	
use a short course of steroids (prednisone 20 mg./day x 3). May resume with same dose if 
recovery within 1 week is observed. Otherwise, dose reduction is recommended.
Grade 4: Hold TKI until grade 1 or better, then consider resuming dose at a reduced dose •	
level.11 Some severe cases may require thoracentesis and oxygen therapy.

Hand-foot 
syndrome  
(palmar-plantar 
erythrodys-
esthesia)

Onset about 2-12 days after initiation 
of therapy. Symmetrical erythema, 
numbness, swelling, tenderness of the 
palms and soles; desquamation, ulceration 
and blistering can occur in severe cases.

Grade 1: Topical agent (e.g. Bag Balm™, Biafine™, etc) for symptom control.•	
Grade 2 and 3: Topical agent for symptom control. Interrupt TKI for suboptimal response and •	
resume when grade 1 or better at a reduced dose level.
Grade 4: Discontinue TKI.•	
Non-pharmacologic: Avoid undue pressure or rubbing of the skin; avoid blood vessel dilation •	
by hot shower or sun exposure; cooling with cold water.12

Interstitial lung 
disease (ILD)

Acute onset of new or progressive 
unexplained pulmonary symptoms, such 
as dyspnea, cough, or fever.

Interupt TKI. If ILD diagnosis is confirmed, discontinue TKI permanently and continue •	
supportive treatment as necessary.

Diarrhea Onset usually 7-10 days. Frequent, loose, 
watery stools, abdominal cramps, bloating. 
May be preceded by nausea and vomiting.

Grade 1, 2, and 3: Supportive care with anti-diarrheal agents such as loperamide.•	
Grade 4: Provide supportive care. Hold TKI until grade 1 or better, then consider resuming •	
dose at a reduced dose level.11

Rash Onset usually within 2 weeks after 
initiation of therapy. Itching, swelling, 
change in color of skin. Papulopustular 
rash may occur with EGFR TKI’s (self-
limiting skin rash within 3-4 weeks has 
been observed; avoid early discontinuation 
of TKI and provide symptom control).

For non-papulopustular rash of Grade 1 and 2: Symptomatic control•	
For papulopustular rash Grade 1 and 2: Symptom control (itch and pain) with topical agents •	
such as colloidal oatmeal lotion or Regenecare.™ Use topical sun protection. Avoid topical 
acne treatments that can worsen dry skin.
Grade 3: Topical or systemic steroids; interruption of TKI until grade 1 and then resume at a •	
reduced dose level.
Grade 4: Hold TKI until grade 1 or better, then consider resuming dose at a reduced  •	
dose level.11

Hypertension Monitor blood pressure for the first 6 weeks. Standard antihypertensive agents can be •	
selected according to JNC guidelines. Avoid agents with potential for CYP450 drug-drug 
interactions, such as verapamil. Interruption and/or dose reduction can be considered. 
Permanent discontinuation of TKIs is rare.

Decreased left 
ventricular function 
(LVF)

Dyspnea on exertion, fatigue. Discontinue TKI and restart at a reduced dose level 2 weeks after LVF recovery.•	

QT Prolongation Discontinue TKI with confirmed diagnosis. Avoid concomitant medications with QT •	
prolongation risk. Monitor K+ & Mg.++ and replace as needed.

Hepatotoxicity Jaundice. Monitor liver transaminases and bilirubin.•	
Grade 2: Interrupt TKI and reduce dose when therapy is resumed upon recovery of toxicity.•	
Grade 3 and 4: Discontinue TKI.•	

Hemorrhagic events Bleeding episodes. Monitor platelet counts; PT/PTT.•	
Grade 2 or above: Discontinue TKI and provide supportive care.•	

a. Grading system per the National Cancer Institute Common Terminology Criteria for Adverse Events Version 3.0 (NCI CTCAE v3.0): grade 1=mild; grade 2=moderate; grade 3=severe; 
grade 4=life-threatening/disabling.
b. Interventions recommended by the National Comprehensive Cancer Network (NCCN) and author’s personal experience.

Did You Take Your Tyrosine Kinase Inhibitor Today? (cont.)
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adenosine triphosphate to different intra-
cellular proteins. They play a role in differ-
ent cell signaling pathways, including cell 
growth, differentiation, and survival. Over 
90 different tyrosine kinases have been 
identified and many of the TKI’s target 
multiple tyrosine kinases.2

The Challenge of Chronic Oral  
Cancer Therapy

The small molecule TKI’s that have 
been developed to date are all orally avail-
able agents that are, with the exception 
of sunitinib, given on a daily basis. For 
oncology patients and practitioners, this 
represents a radical change in the delivery 
of chemotherapy. Prior to this, most  
chemotherapy was given intravenously  
on an intermittent basis and patient adher-
ence could reliably be documented. Now 
health professionals must regard cancer  
as a chronic disease and begin to address is-
sues such as patient education, compliance 
and adherence.3

food and Drug Interactions
Most of the TKI’s undergo oxidative • 
metabolism by the cytochrome P450  
enzyme system and are, therefore, af-
fected by strong inhibitors or inducers 
of this enzyme system. Grapefruit prod-
ucts and St. John’s Wort should  
be avoided.
Most of the TKI’s are themselves in-• 
hibitors and inducers of the cytochrome 
P450 system and may potentially inter-
act with other substrates.
Dasatinib should not be taken with • 
drugs that raise gastric pH, such as H2-
receptor antagonists, proton-pump in-
hibitors, or antacids, as absorption may 
be reduced.
Oral absorption of many of the  • 
TKI’s is strongly affected by the pres-
ence of food. Erlotinib, lapatinib,  
nilotinib, and sorafenib should all  
be taken on an empty stomach. Failure 
to take the drugs in a fasted state  
may increase the risk of toxicity or  
reduce efficacy.

• 
Common Toxicities

Diarrhea and rash are common toxicities 
of all the TKI’s and generally occur within 
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the first one to two weeks of therapy. Patients 
should be instructed to use loperamide for 
mild cases of diarrhea, but to contact their 
physician if diarrhea persists or is severe. 
Patients should also be warned that skin rash 
is a common, expected side-effect of all the 
TKI’s, but that TKI’s should be continued, 
unless the skin rash is severe.

Insurance and Availability Issues
All of the TKI’s are relatively costly, most 

may not routinely be stocked by pharmacies, 
and many may require special insurance au-
thorization, although some pharmaceutical 
companies offer patient assistance programs. 
Pharmacists can help ensure that patients have 
access to these drugs by helping them navigate 
through the economic obstacle course. Phar-
macists also should be aware that patients may 
be utilizing multiple pharmacy providers due 
to the restricted distribution of some of the 
TKI’s (Nexavar®, Tykerb®).

special handling and Precautions
All of the TKI’s are considered potential 

teratogens (pregnancy category D) and should 
be avoided during pregnancy. With the excep-
tion of imatinib, crushing or breaking tablets 
or opening capsules is not recommended due 
to a lack of safety and stability information. 
Finally, automated machines should not be 
used for counting or packaging oral TKI’s or 
other oral chemotherapeutic agents.13 
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All of the TKI’s are relatively costly, 
most may not routinely be stocked by 
pharmacies, and many may require  

special insurance authorization.
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Introduction

Thank you for enrolling in our new 
course, Biotechnology 101. The course  
is divided into twelve parts. Since the 

field of Biotechnology keeps changing, there is 
no need to include the last five sections in this 
presentation — they will obviously be obsolete 
at the time of printing. The cost of this pro-
gram has been included in your 2009 CPhA 
dues. All fees and accounting details will be 
easily visible when you place your new  
CPhA membership card in 240ml of distilled 
H2O, 35ml of dilute Acetic Acid 4%, 15 ml of 
Olive oil and have your dog lick the surface. 
(Add salt and pepper to taste — depending on 
the breed.) 

The enzymes on your dog’s tongue will react with latent imbed-
ded fluorescent bacteria in your new card and in 4.7 minutes, the 
fee structure, dollar amounts, and rate of yearly increase, compared 
with a 5-year U.S. Treasury Note, will glow bright green. In an 
emergency, the bright green light from your new CPhA card will 
help you find a doorway or the exit of a building during an earth-
quake. CPhA intends to notify all members that there will be no 
extra charge for this emergency evacuation device if you pay your 
dues on time.

Definitions
Biotechnology (BT) is primarily based on Bio and Technology, 

that is to say biology and technology especially when used in ag-
riculture, food science, medicine, in the movies, or on television. 
The United Nations Committee on Biological Diversity has a more 
complete definition but that was not included in the cost of this 
course, so we will have to leave it out.

BT is often referred to as genetic engineering technology of the 
21st century. However, the term encompasses a wider range and his-
tory of procedures for modifying biological organisms according 

to the needs of 
humanity, going 
back to the initial 
modifications of na-
tive plants to improved 
food crops through arti-
ficial selection and hybrid-
ization. Bioengineering is the 
science upon which all biotech-
nological applications are based.

With the development of new ap-
proaches and modern techniques (a scientific 
way of explaining higher costs) the industry is im-
proving products and productivity.

background
Before 1971, the term Biotechnology was primarily used in ag-

riculture and food processing. Since the 1970s, it has been used to 
refer to laboratory-based procedures such as recombinant DNA, gene 
transfer, or genetic fingerprinting on “Cold Case” and “CSI.” It has 
been used to describe a whole range of methods used to manipulate 
organic material. 

Biotechnology combines disciplines such as genetics, molecular bi-
ology, biochemistry, embryology, cell biology, chemical engineering, 
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figure 1: Number of biotech Drugs



 

New Products
The future for BT drug products looks bright 

(see Figure 3). We will have BT drugs and products 
in all walks of life. Vitamins will manufacture themselves after you 
swallow the active ingredients (which also include carbohydrates, fats, 
and proteins) — hair will not fall out with new genetically altered 
biofiber drugs, and skin color will change to match clothing, a spe-
cific outfit, or a wrist watch with the new “designer series” of Biotech 
drugs. Advancements in Biotech hormonal agents will allow depressed 
unattractive people to look good to the opposite sex and others at a 
local pub or bar. Even Apple Computer will enter the BT area with its 
new i-D-P (i-drug-phone), which will turn anyone’s right hand into a 
multipurpose communication and entertainment device (see Figure 4).

figure 3: have No Idea what This Is but It looks Great
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information technology, robotics, and cleaning 
and washing glassware really well.

Products
There are more than 400 Biotech drug products (see Figure 1)  

and vaccines currently in clinical trials targeting more than  
200 diseases, including various cancers, Alzheimer’s disease,  
heart disease, diabetes, multiple sclerosis, AIDS, arthritis, and  
depression caused by low stock market prices for drug company stocks 
(see Figure 2).

figure 2: Dollars in 2008



 

figure 4: New biotech Products 

Conclusion
In the years to come we will have many new Biotech drugs and 

products. In the future we can look forward to micro Biotech nano-
pills, transportation fuel from the production of ethanol from biologi-
cally modified algae, and the growth of replacement organs and other 
body parts in the laboratory. The biggest change, however, in the 
Biotech market place will take place when genetically altered drugs are 
produced generically in India and Mexico and sold for ten cents a dose. 

Thank you for participating in our introductory program, Biotech-
nology 101. Please take the quiz below.

Quiz:
1.  How many pharmacists does it take to check in  

a drug order?
2.  Will ethanol produced from pig excrement be  

called poopanol?
3.  What year will generic Epogen or Neupogen  

become available?
4. Will Sarah Palin run for President in 2012?
5.    Will genetically altered brussel sprouts look,  

smell, and taste like Fritos?
6.  Is Valium genetically altered Miltown?
7.   Why are most Biotech products refrigerated when  
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   mustard can  
     be stored at room  
   temperature?

8.  Will genetically altered 
asparagus still cause  
that funny smell  
four hours later? 

Disclaimer – You have got to 
have a screw loose if you think CPhA 
and the editorial review committee of 
California Pharmacist sponsor, acknowl-
edge, endorse, condone, recommend or even 
understand this article. This document 
does not represent or even come close to 

the opinions, positions, or views of CPhA, its members, staff, consultants, attorneys, 
vendors, or insurance agents. The BAA (Biotech Association of America) also 
disavows any connection to this article. If you think that there will be any continuing 
education credit allowed or offered for this presentation you have been sniffing too 
many cotton plugs from the Seconal™ bottle. 

Reader Comments 
“I still can’t read with this darn thing,” microscope inventor  

Hans Lippershey
“I can see many Biotech drugs from Alaska,” Alaska Governor 

Sarah Palin
“Dr. Barry, can we order the body parts by size?” pop artist  

Michael Jackson
“Pascal, does CPhA refer to Central Phlushing Action?” President 

George W. Bush 

About the Author 
Barry Pascal owned Northridge Pharmacy for 32 years and is now retired. He was 

the Honorary Mayor of Northridge from 2003 to 2005 and the Honorary Sheriff 
from 2005 to 2008 and now is just hoping they don’t throw him out of Northridge. 
Pascal has written seven comedy books, and, in addition to this journal series, 
writes a humorous monthly newspaper column. Pascal has been investing in the drug 
and Biotech sector of the stock market for the past nine years. This year his portfolio 
is currently down 68%.





 

Introduction

This phase III trial assessed the efficacy 
and safety of pregabalin for the symp-
tomatic relief of pain in patients with 

fibromyalgia (FM) and for management of 
FM. FM is a chronic disorder that afflicts 
approximately 2% of the US population. It 
is characterized by widespread muscle pain, 
fatigue, and several tender points, in which 
pain is felt in response to slight pressure. 
Pharmacological treatment of FM can in-
clude antidepressants, benzodiazepines, and 
analgesics. Currently, only pregabalin and 
duloxetine have FDA-approved indications 
for FM. 

This randomized, double-blind, placebo-
controlled trial assigned 748 patients to one 
of four treatment groups: placebo, prega-
balin 300, 450, or 600 mg/day, dosed twice 
daily. The primary outcome for objective 1 
was symptomatic relief of pain, which was 
measured by comparing the endpoint mean 
pain scores between treatment groups. The 
outcome variable for objective 2 was man-
agement of FM and included endpoint mean 
pain scores, Patient Global Impression of 
Change (PGIC), and Fibromyalgia Impact 
Questionnaire (FIQ)-Total Score. Secondary 
outcomes were evaluations of sleep, fatigue, 
and mood disturbance. 

The authors concluded that all pregaba-
lin doses in the study were efficacious and 
safe for treatment of pain due to FM and 
offer meaningful benefit to patients when 
used as a monotherapy. The purpose of this 
evidence-based review is to evaluate the 
validity and utility of this phase III trial of 
pregabalin. 

Author’s Results and Conclusions
The authors found that the monotherapy 

with all three pregabalin dosages showed 
statistically significant improvement in  

endpoint mean pain score and in PGIC 
response compared with placebo. For the 
secondary outcome variables, all pregabalin 
treatment groups demonstrated statistically 
significant improvement in sleep quality at 
endpoint, consistently on a weekly basis. Of 
the 748 patients who were randomized, 263 
withdrew from the study: 21% due to adverse 
effects, 5% due to lack of efficacy, and 9% 
other reasons. A direct correlation between 
adverse events and pregabalin dose was ob-
served; among the 157 patients who withdrew 
due to an adverse effect, 33% were in the 
600 mg/day pregabalin group, 22% were in 
the 450 mg/day group, 19% were in the 300 
mg/day group, and 10% were in the placebo 
group. Dizziness (9%) and somnolence (6%) 
were the most common adverse events that 
led to withdrawal among the pregabalin-
treated patients.

The authors of this trial support prega-
balin monotherapy for symptomatic relief 
of pain and for improvement of sleep in FM 
patients. 

Reviewer’s Conclusions
Although the authors reported many statis-

tically significant findings in the randomized 
controlled trial, we question its application in 
clinical practice due to major threats to inter-
nal and external validity. It is unclear if group 
assignments were truly random and if alloca-
tion of treatment was concealed. These can 
contribute to selection bias and threaten the 
internal validity. Performance bias (confound-
ing factors) may have been introduced if usage 
of aspirin and acetaminophen as rescue medi-
cation differed between groups. Moreover, 
the trial lacked data on the number of patients 
who used them, dose, and frequency of use. 
Another potential bias is that pregabalin’s 
manufacturer, Pfizer, is one of the sponsors  
of this phase III pregabalin trial, which may 
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potentially limit the utility and quality of  
this study.

There were many threats  as well to exter-
nal validity, limiting the trial’s application  
to the general population. The first limita-
tion was that patients had to discontinue 
fibromyalgia medications at baseline, ex-
cluding the most severe patients from trial 
participation. Thus, the results may not 
extend to those with secondary fibromyalgia 
because patients with other rheumatologic 
disorders were  
excluded. Furthermore, the study results  
were only based on 13 weeks of treatment. 
However, since fibromyalgia is a chronic 
condition, a longer duration of treatment is 
required to determine its efficacy and safety. 
Lastly, in addition to placebo, the results 
would have been more meaningful if an ac-
tive comparator was compared to pregabalin. 
In general, the phase III pregabalin trial 
does not provide sufficient evidence in mak-
ing clinical decisions, and the many threats 
to internal and external validity render some 
uncertainty in its usefulness. 

Overall Grade: U = Uncertain validity 
and clinical usefulness

Guest Editor Comments
Although this study was a double-blinded 

RCT, it suffers from a combination of 
problems in design, reporting and conduct. 
Details of randomization and concealment 
of allocation of the randomization sequence 
are not provided and such omissions are fre-
quently indicators of a low quality study. Loss 
of 35% of subjects is a lethal threat especially 
without subjecting the data to reasonable 
sensitivity analyses. Because bias tends to 
favor interventions and because of the all-
important issues of patient harms and costs, 
such analytic testing should be designed in a 

www.cpha.com
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way that raises the bar against the interven-
tion. The student reviewers wisely did not 
focus on efficacy results. Reported results 
from studies with fatal flaws in their design 
or conduct are likely to bias readers. 

We are frequently asked if study results 
should automatically be considered suspect 
if they are favorable to a product and the 
manufacturer was involved in the support 
or conduct of the research. Our response is 
that users of medical information should be 
mindful that potentially anyone involved 
in the conduct of research is biased, not 
just those with financial interests. Further, 
industry has conducted or supported some 
very important valid and clinically-useful 
work. Those working in purely academic 
settings are motivated to publish and often 

feel the pressure of obtaining positive out-
comes. Therefore, it is important to be aware 
of potential conflicts of interest; however, 
high quality can come from any source and 
bias can come from any source. Critical ap-
praisal should be performed for all sources 
that utilize medical science. The conduct of 
multiple studies on topics, especially by vary-
ing groups, can be helpful to diminish con-
cerns about such conflicts of interest. 

About the Authors
Michelle Carrillo is a 2009 Pharm.D. Candidate  
at the USC School of  Pharmacy. Rosalin Preechakul 
is a 2010 Pharm.D. Candidate at the USC School of  
Pharmacy. Craig Stern, Pharm.D., MBA, FASHP is 
President of  Pro Pharma Pharmaceutical Consultants, 
Inc. and the current CPhA ERC Chair.
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Element Criteria Comments/Threat

Study Design  
Assessment

Is the design appropriate to the research question? Is the 
research question useful?

This phase III trial of pregabalin was a multicenter, double-blinded, 
randomized, placebo-controlled trial. 

Internal Validity 
Assessment

Can bias or chance explain the study results? THREAT: The randomization and concealment of allocation (selection bias) 
details were not explained. 

Performance Bias Is there any bias or difference, except for what is under study, 
between groups during course of study? 
 
Are reasonable interventions and reasonable comparators used?

The frequency of use of aspirin (≤325 mg/day) and acetaminophen  
(≤4 g/day) as rescue medication for pain was missing.

THREAT: Although a placebo was used, the study did not include an active 
medication comparator to pregabalin. 

Attrition Bias Are there any missing data points? THREAT: Of the 748 patients who were randomized to receive study 
medication, 263 (35%) withdrew from the trial during the double blind 
treatment phase. Of these, the percentage who withdrew due to an adverse 
event is as follows: 32.6% of pregabalin 600mg/day, 22.4% of pregabalin 
450mg/day, 18.9% of pregabalin 300mg/day, and 10% of placebo. The large 
number of withdrawals threatens the internal validity of the trial. 

THREAT: The last observation carried forward (LOCF) is not an appropriate 
method for imputing missing data points and sensitivity analyses, which 
might more effectively have tested the strength of the data, including 
challenging the agent, were not performed. 

Assessment Bias What is the likelihood of findings due to chance? Is there 
statistical significance? 

THREAT: There were no confidence intervals provided in conjunction with  
p values for efficacy measurements. 

Usefulness  
Assessment 

Is there a clinically significant area and sufficient  
benefit size? 

THREAT: Although the study focused on a clinically significant area, there 
were high dropouts and significant threats to internal  
and external validity, which limited the clinical application in  
clinical practice. 

External Validity How likely are research results to be realized in the real world 
considering population and circumstances for care?

THREAT: The requirement to discontinue all medications used to treat FM 
prior to enrollment may have excluded the most severely affected patients 
and those with substantial psychiatric comorbidity. 

THREAT: The population study consisted of 90% Caucasians. 

THREAT: The results were based on an acute trial of 13 weeks. 

About the Guest Editors:
Michael E. Stuart MD and Sheri A. Strite of  
Delfini Group LLP combine decades of  academic 
and practical experience in health care, clinical quality 
health systems improvemehts, research, training and 
leadership. To learn more, visit www.delfini.org.
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Dr. Karl Hess, Pharm. D. is currently 
an Assistant Professor of Pharmacy 
Practice at Western University of 

Health Sciences. He has been employed at 
Western University since 2006. His areas 
of academic and research interests include 
travel medicine, vaccines, self-care therapeu-
tics, and the safe and effective use of non-
prescription medications and dietary supple-
ments. His main responsibility at his practice 
site at Hendricks Pharmacy is providing im-
munization services to the public. Dr. Hess 
is also a preceptor for Western University 
Advanced Pharmacy Practice Experiences 
(APPE) and Advanced Experience (AE) 
students for his elective community rotation.

Description of the Practice Model
Hendricks Pharmacy is an independent 

community pharmacy located in Claremont, 
California that combines traditional dispens-
ing services in the front of the store with 
patient care and immunization services in  
a private area in the back of the store. In  
discussing the role of pharmacists as provid-
ers of immunizations, Dr. Hess states that  
“it is only natural that pharmacists immu-
nize their patients as it is a personal patient 
care service that pharmacists are qualified  
to provide.” 

Most immunizations are offered at the 
pharmacy, including influenza (injection 
and nasal spray forms), hepatitis A and B, 
tetanus, polio, MMR, and HPV. Additional 
vaccinations such as yellow fever are offered 
through their “Travel Health Clinic.” The 
immunizations are available by appointment 
Monday to Friday 10 am to 5 pm for adoles-
cents and adults. 

Resource Requirements
Two practicing pharmacists and intern 

pharmacists on rotations serve as the immu-
nizing staff. They are CPR certified as well 
as trained in administering vaccinations. The 
staff uses the private back room adjacent to 

the pharmacy for this purpose. This area is also 
used to monitor patients after they receive their 
vaccines to assure they do not develop any ad-
verse effects, such as an allergy or fainting. In 
addition, consultations about travel health and 
vaccinations needed for travel to foreign desti-
nations are offered in this private room. 

All healthcare professionals who immunize 
need to provide a “Vaccine Information State-
ment” (VIS) to patients before they receive 
the shots so they will be fully informed of the 
possible risks associated with vaccination. The 
Centers for Disease Control (CDC) website 
(http://www.cdc.gov/vaccines/pubs/vis/de-
fault.htm) contains copies of the VIS forms in 
both English and non-English languages. 

The pharmacy purchases their vaccines 
from the same wholesale distributor that sup-
plies other medications they dispense. The 
immunizations are stored in a refrigerator 
separate from other medications and outside of 
the patient care room. Most of the equipment 
needed is for sterilization purposes like alcohol 
swabs, gloves, bandages, syringes, and sharps 
containers for disposal of used needles. Bio-
hazard waste bins are also used for disposal of 
medical waste. The patient care room also has 
storage for patient records to document when 
vaccines have been received.
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Description of successes both 
Anecdotal and Measurable

The most successful thing about an im-
munization clinic in a pharmacy is that 
patients may return in subsequent years for 
additional vaccinations. They are attracted 
to the level of patient care and interaction 
with pharmacists. Eventually, some patients 
decide to switch their primary pharmacy to 
one with a clinic because it offers a unique 
patient care service. It is very rewarding for 
patients to begin to see the value of a phar-
macist through the practice of their cognitive 
skills versus dispensing services. Dr Hess is 
excited to see “the culture and attitude of the 
pharmacy’s clientele change.”

On a more quantitative level, the immuni-
zation clinic has different levels of business 
and patient utilization depending on the sea-
son of the year. In the fall, many patients visit 
the practice site for influenza and pneumococ-
cal vaccines, largely due to public concern 
for illness in the fall and winter months. The 
shingles vaccine is also becoming popular. In 
the summer months, the clientele is composed 
largely of college students wanting to get 
immunized before leaving for vacation and 
exploring other countries. On a monthly basis, 
the number of vaccines administered is tallied 
and evaluated. From September 2007 to Janu-
ary 2008, the clinic’s pharmacists administered 
approximately 500 influenza vaccines and are 
projected to do the same by January 2009. Im-
munizations are very successful because of the 
protection they provide while interaction with 
patients helps them better understand the type 
of care pharmacists provide.

limitations of the Model or Restrictions 
that limit its Portability

Generally, immunization services are not 
very constricted and are portable. Syringes 
can be pre-filled and kept cool so they can 
be administered at a variety of locations in 
a timely fashion. Hendricks Pharmacy also 
participates in events such as Claremont’s 
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annual “Village Venture,” an event to help 
increase awareness of the pharmacist’s value 
and to help prevent communicable disease 
through vaccination. In eight hours, about 
150 flu shots can be given at a health fair. 
On a more permanent basis, an immuniza-
tion clinic can be set up once a relationship 
has been established with a physician for 
standing orders of immunizations. Protocols 
and legal regulations would also have to be 
followed. Most of the advertising is directed 
to primary care physicians, interests groups 
and spread by word-of-mouth through com-
munity outreach events like health fairs. 

Documentation is a portability chal-
lenge throughout health care. Pharmacies 
have computer systems to keep track of the 
medication records of patients and their 
health profiles; however, immunizations 
are not always integrated into the pharmacy 
software. Some disease states like diabetes 
are compelling indications for influenza vac-
cines, but the software does not recognize it 
or sometimes vaccinations are not entered 
into the patient’s profile. Pharmacists need 
to be aware of who may need these types of 
preventative measures such as immuniza-
tions, validating the need for this type of 
clinic business model. 

 As a courtesy, the pharmacy provides 
their patients with immunization cards in 
order to maintain a physical record of the 
vaccinations they have received. Also since 

Association (APhA) at 
their annual meetings 
and other gatherings. 
The APhA website 
also has a collection of 
resources and online 
links for immunizing 
pharmacists. (http://
www.pharmacist.
com/AM/Template.
cfm?Section=Search1& 
template=/CM/
HTMLDisplay.
cfm&ContentID 
=15432) 

In order for phar-
macists to immunize 
at their pharmacy, 
pharmacists need to 
work with physicians to 
obtain standing orders 
for vaccination. Sample 

standing order protocols can be found at 
http://www.immunize.org/standingorders/. 

Some other issues are related to the han-
dling and disposal of medical waste. In addi-
tion, a blood-borne pathogen protocol needs 
to be in place at the pharmacy as well as 
having the proper biohazard waste genera-
tion and disposal permits. Certain compa-
nies allow for used sharps containers to be 
shipped through regular mail to be disposed 
of by the company. 

future Plans and Direction
Pharmacists at Hedrick’s Pharmacy plan 

to do more community outreach to let the 
public know how important vaccines are. 
They will continue to immunize at health 
fairs and are eager to expand to speaking ar-
rangements with groups such as the Rotary 
Club, Mason Club, and physician groups. 
The practice site is also using the internet 
and email as a way for the public to contact 
a pharmacist for any immunization or trav-
el-related concerns and questions. 

About the Author
Patty Fong is a 2010 Pharm. D. Candidate at  
the Thomas J. Long School of  Pharmacy and  
Health Sciences at University of  the Pacific. She 
is active in AMCP, ASCP, CSHP and NCPA 
student chapters. In addition, she is an editor for 
RxTracts and a member of  the CPhA Editorial 
Review Committee.

these vaccinations occur in an outpatient 
setting, the pharmacy faxes immunization 
records to primary care providers to keep 
them informed, thus providing collaborative 
care and valuable documentation. 

Payment for services
Most of the patients pay for their vac-

cination out-of-pocket, unless they have an 
insurance plan such as Medicare Part D that 
allows patients to only make a co-payment. 
For cash-paying customers, there is a slightly 
discounted rate. At the practice site, flu shots 
are competitively priced. After factoring in 
the cost of the vaccine and supplies, the prof-
it margin can be approximately 35%, which 
is substantial given that some medications 
being dispensed can actually cause the phar-
macy to lose money. Flu season in the fall and 
winter months is considered the busiest time 
of the year for immunization business. A lot 
of time is spent contacting physician’s offices 
and sending “thank you” letters to patients to 
help generate awareness, referrals, and word-
of-mouth advertising. 

legal, or Regulatory Issues, or 
Restrictions on the Model

Proper training and relationships with the 
community are necessary to start an immuni-
zation clinic. A highly-recommended immuni-
zation training program is offered through  
the CPhA and the American Pharmacists  
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Opposite page: Dr. Hess is pictured while immunizing a patient. Above: Dr. Hess and his patient discuss the importance  
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The power of one. When you hear that 
phrase, whom do you think of? Do you 
think of great statesmen like Ronald Rea-

gan, John F. Kennedy, Winston Churchill, and 
others? Do you think of sports and entertain-
ment stars like Madonna, Tiger Woods, Yao 
Ming, Michael Jordan, or Michael Phelps? Or 
perhaps you think of great individuals who 
changed the world through a servant’s heart  
like Mother Theresa or Mahatma Gandhi? The 
question that I pose to you today is, do you think 
of yourself?

Now, I am not saying that any of us are as great as the famous people 
that I have mentioned. However, I do believe that we have the capabil-
ity to be if we are willing to devote our time and sacrifice for our causes 
as these individuals have. But that is not the point I am trying to make. 
The point that I am trying to make is something much simpler. At the 
same time, however, I think it is a concept that not many of us have 
thought about.

Last November, I attended the APhA-ASP Region 8 Mid-Year Re-
gional Meeting in San Francisco, California. This event is mostly for 
student pharmacists, but as the Western University APhA-ASP advisor, 
I was in attendance. The keynote address for the meeting was given by 
Brent Reed, the 2008-2009 APhA-ASP President, and his theme was 
“It Starts with One: Empowering Student Pharmacists as Agents of 
Change.” This theme revolves around the concept that we should not 
think that we alone have to exert our influence over the world. That is 
quite a daunting task. Instead, we should strive to exert our influence 
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amongst those who we have regular contact with. For example, we can 
influence our family members, our friends, our colleagues and even 
our patients. These are people within our sphere of influence that will 
be receptive to our message, whatever it may be. If each of us held our-
selves accountable for doing our part within our own sphere of influ-
ence, then, taken as a collective whole, we would exert our influence on 
a large scale.

For example, what if there was a message that we wanted to get 
across to change the way pharmacy is perceived or practiced? Neither 
you nor I can individually make a large-scale change, but what if we 
took our message and started telling it to all of our friends, family 
members, and patients? All of a sudden, we would be influencing 
everyone in our community and getting our message heard. Every 
pharmacist would be responsible for their own sphere of influence. 
The people we talk with can influence their own sphere and so on. 
Pretty soon, our message would be spreading throughout California. 

We could even influence our own legislators, or, if that seems like an 
intimidating prospect, perhaps we can just influence a patient we see at 
the pharmacy who will, in turn, influence our legislators.

Imagine how we could expand our impact if we all became involved 
in our local CPhA chapter. What if we all took a few hours out of 
our time to attend local meetings? Then we could really see what the 
power of a group could do. We would be able to shape our message 
and disseminate it to all local members to carry forward. We could get 
involved with our local communities to spread our message forward 
through participation in city and county events. This would support 
pharmacists in forming alliances to we could achieve our goals. We 
would be able to mentor and nurture our new graduates and teach 
them how to respect and take care of our profession, and, at the same 
time we could help them transition into the life of a professional. We 
could push the ever-expanding role of the pharmacist in the commu-
nity by holding immunization days, screening for chronic diseases, and 
enrolling our seniors in Medicare Part D plans. We could be educating 
our patients about the potential dangers of medications and improving 
their understanding of their medications. We could be building strong 
communities of pharmacists to serve as a backbone for our profession.

What if each of us who attended these local communities brought a 
fellow pharmacist along? Think about the impact that would have. In 
one year, we would double our membership. In two years, we would 
quadruple it. How much more powerful would our message be when 
people see it coming from thousands upon thousands of pharmacists? 
All it takes is for us to influence our friends on behalf of CPhA. All we 
need to do is have each of us influence one fellow pharmacist this year, 
and see what happens. If all of the pharmacists in California were giv-
ing out the same message, instead of dividing up into smaller groups or 
not even participating at all, what kind of an impact could we have in 
our communities?

Needless to say, the message that I heard at the APhA-ASP Region 
8 Mid-Year Regional Meeting had a profound impact on me. I started 
to think about what we can do as pharmacists to be agents of change, 
and I believe that the items that I have discussed would be a great start 
to form a solid foundation for our profession and our organization. 
However, as the message so clearly states, CPhA will only go as far as 
its members are willing to take them. So the question becomes: What 
are you willing to do? Are you willing to become an agent of change? 
Are you willing to sacrifice some of your personal time for your pro-
fession and get involved in your local association? Are you willing to 
talk to your family, friends, and patients about the challenges facing 
pharmacy and the way we can all work together to solve them? Are 
you willing to identify one fellow pharmacist who you can influence on 
behalf of CPhA? If you are, then let’s get started. There’s no time like 
the present. If each of us does our part, then I guarantee you that we 
will be able to see great things happen which will not only benefit our 
profession, but our communities as well. 

About the Author
Eric K. Gupta, Pharm. D., BCPS, CLS, is an Assistant Professor of  Pharmacy 
Practice and Administration at Western University of  Health Sciences College 
of  Pharmacy. In addition, Dr. Gupta is the current Speaker of  the House and 
President-Elect for CPhA. He also serves as the Faculty Advisor to the Academy  
of  Student Pharmacists for Western University.
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Spend time with any member of the San 
Joaquin Pharmacists Association and 
you instantly feel at home. Visitors are 

welcomed with open arms and soon, you feel 
like part of the family. The meetings are light-
hearted, although the business is not. There’s 
work to be done here and members have a  
good time while they get it all done. 

With their home base in Stockton, there’s a strong connection to 
the Thomas J. Long School of Pharmacy and Health Sciences at Uni-
versity of the Pacific. Many of the members, including a large faction 
of student pharmacists, hail from Pacific. “Having the University in 
our backyard provides lifeblood to all that we do,” states Ed Sherman, 
Trustee for the region. Like many local associations, San Joaquin is 
comprised of a good mix of older pharmacists, new practitioners and 
students. They actively recruit younger pharmacists to mentor into 
leadership, thereby keeping the cycle of 
growth and leadership strong.

Their events raise money for scholar-
ships to send students and delegates to 
Outlook and other pharmacy conferences 
during the year. They spend time discuss-
ing the issues at monthly meetings to make 
sure their representatives are prepared. 
“We think it’s important to send students 
to as many events as we can,” Sherman em-
phasizes. “We’re of the philosophy that yes, 
they should put some money up, but we 
want to make sure we can get them there.”

Events are designed to engage mem-
bers and non-members on the social level, 
specifically to keep the spark alive among 
friends. “When you have a function, many 
attendees will show up just to re-connect 
with old friends,” states Sherman. Further 
he says, “There’s probably more business 
done at crab feeds and on golf courses than 
in the workplace.” The connectivity that 
results contributes to the success of annual 
outreach events, such as the AARP Health 
Fair held during American Pharmacists 
Month where 25 pharmacists volunteered 
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for four hours each. It was a huge event to pull off and it wouldn’t have 
been possible without the local’s connection to pharmacists who were 
happy to pitch in and make it happen. 

Two years ago, the San Joaquin Pharmacists Association merged 
with the Central Valley Pharmacists Association in an effort to com-
bine resources. The move proved to be a good one and both factions 
are thriving under the same banner. Both locals rewrote their bylaws  
in which most of the changes were minor. But there were also some 
that added continuity such as the establishment of a President-Elect 
position. One of the major changes included accepting students  
on a more active level. Currently, several students hold Board of  
Directors positions.

In this interview with 2008 Local President, Ed Rogan, the spirit 
and drive of the entire group comes to the surface. They have some 
useful tips to share for other locals looking for innovative approaches, 
and their new Board of Directors is ready to step into their leadership 
positions.  For more information about the San Joaquin Pharmacists 
Association, see the contact Marisella Guerrero, 2009 President at 
(209) 948-6435. 

What is the Mission of the San 
Joaquin Pharmacists  
Association?

The mission of the San Joaquin Pharma-
cists Association can be summed up from 
Article II of the by-laws.  It is to improve 
and promote public health, to foster and 
encourage inter and intra-professional re-
lationships, to advance the art and science 
of pharmacy, to promote the profession of 
pharmacy in California, and to support the 
system of pharmacy education, training, 
and licensure to ensure competent delivery 
of pharmacy and pharmacist-directed edu-
cation.

How do you translate that into a 
plan of action?

The first order of business as a new 
leader is to see how everything works and 
how our members work together. Secondly, 
I tried to learn what motivates members  
and what their priorities are. The primary 
goal is to get more people involved with  
the organization. 

www.cpha.com

2009 Officers and board Members
Officers

President: Marisella Guerrero
President elect: Edlen Wong
Past President: Ed Rogan
Vice President: Nam Nguyen 
Treasurer: Ed Sherman
Secretary: Vanessa Vaupel 

Board of Directors
Veronica Bandy  Gary Dobbs 
Tom Bragdon   Don Floriddia 
Marie Cottman  Adam Kaye 

Don Sperry 
 

Meetings Held 
When: Last Thursday of each month 
Time: 7:00 pm 
Where: UOP Health Sciences Building, Room 110 
City: Stockton 
Contact Person and phone number:  
Marisella Guerrero (209) 948-6435

loCAlS iN ACtioN

by Cathi Lord

A Profile of the 
San Joaquin Pharmacists Association

Focused on the Future and Connected to the Community
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Standing, left to right: Jordan Wong, Chad Stout, Henry Chang, Edlen Wong, Marisella Guerrero, Ed Rogan, Marie Cottman, 
Nam Nguyen, Don Floriddia. Seated, left to right:  Brigette Lofholm, Richard Abood, Don Sperry, Ed Sherman. At left, 
SJPhA Annual Tennis Tournament.

One of the key strengths of this 
local is our focus on goals. “Many 
locals don’t have a goal and don’t 
know what they want to do with 
their money” says Sherman. In San 
Joaquin, there’s no question what 
the money raised will be used for. 

We invest in the University and the stu-
dents, who are the future of the profession. And secondly, we 

invest in the profession itself.  

Can you break down the mission statement into goals?
The Annual crab feed is our number one fundraiser and requires a 

big team effort to pull it off. This year, we sold approximately 500 tick-
ets. In addition, we are involved in a number of community outreach 
events. Finally, we want to expand our recruiting efforts to increase 
our membership, which in turn will generate new ideas and fresh ap-
proaches to what we do.  

Being closely affiliated with the Thomas J. Long School of Pharmacy 
and Health Sciences at Pacific gives us a unique bond with the com-
munity and new members each year.  How we retain a constant flow of 
new members is an important part of the plan too - especially as stu-
dents go into rotations and then graduate. We strive to encourage their 
involvement in local associations, wherever they career may take them. 
 
Take us through a typical meeting.

The structure of the meeting usually consists of a treasurer’s report, 
the CPhA Trustee report, follow up of business items from the previ-
ous meeting, discussion of new business, and then open discussion.

We also spend a lot of time discussing the logistics of community 
events that we sponsor such as the SJPhA “Welcome Back” Barbecue 
and Tennis Tournament. Everyone is very friendly with one another 

and the process is fun. More importantly, the workload is shared by all 
and does not rest on the shoulders of just a few people. 

Another topic that generates discussion is legislation and government 
affairs. As issues arise, we spend a good deal of time brainstorming  
how our members can make an impact and respond to CPhA “calls  
to action.”

How many members are there in the San Joaquin  
Local Association?

I believe we have approximately about 100 pharmacist members. 
With Pacific students factored in, we have approximately 320 members.

Do you have any recruiting tips to provide to  
other locals?

This is an ongoing topic of discussion for the Board.  Word of 
mouth is one of the most powerful tools we have at our disposal. We 
also feel it is important to have promotional materials in the hands 
of members so they use them as a recruiting tool when talking with a 
potential member. When other pharmacy professionals see how active 
and engaged we are in the community, it sparks their attention. But the 
most powerful method of recruitment is still the personal invitation, 
whether from a phone call or from face-to-face contact at social events. 

The San Joaquin local was recognized at Outlook this 
year for having achieved the “Chapter of Excellence”  
status. To what would you attribute your success? 

To a wonderfully dedicated board!  I have only been a member for 
about two years and our success can be attributed to everyone that 
has worked so hard over the years. The Chapter of Excellence Award 
requires engagement in the areas of CE, community outreach, pharma-
cist member-recruitment, etc. You have to work as a close-knit group 
to cover all the bases throughout the year. 



 

Touro University  
College of 
Pharmacy
by Kimberly Young,  
ASP Board Of  Trustees 
Representative 

The Touro U. CPhA/APhA-
ASP chapter got off to a 
great start this year and is 

looking forward to continued 
success as our new members, 
alongside our veterans, take part 
in the planning and execution of 
various outreach, educational, 
and policy projects. 

During American Pharmacist 
Month, Touro was out in the 
community in force! The chapter 
made flower bouquets as a thank-
you to local preceptors and phar-
macy staff for all they do for the 
community and Touro students. 
We also represented our school 
and profession well at the Vallejo 
Senior Health Fair at the Florence 
Douglas Senior Center on Octo-
ber 27. There we presented educa-
tion about heartburn, provided 
screenings for hypertension, pro-
moted the Vallejo “Vial of Life” 
program, and provided over 100 
flu vaccinations to area seniors. 

November kicked off with the APhA-
ASP Region 8 Midyear Regional Meeting. 
Last year one of Touro’s policy proposals 
was passed at the APhA-ASP Annual Meet-
ing House of Delegates, and this year we 
are one step closer to a repeat! The House 
of Delegates at MRM passed one of the 
chapter’s five proposals presented by SPIN 
Coordinator, Lynda Nguyen. 

In the coming months our members 
will have many opportunities to interact 
with the community and other health care 

professionals, as well as to practice the art 
and science of pharmacy. We are expecting 
a strong turnout for the Patient Counsel-
ing Competition. In addition, we will be 
participating in more immunization clinics, 
providing education on hypertension, heart-
burn and diabetes, and representing Touro 
University at professional meetings through-
out the remainder of the school year. We are 
looking forward to Outlook 2009, and are 
ready to show our school pride enthusiasm 
at the Quiz Bowl! 
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loma linda 
University
by Nancy Fong,  
ASP Board of  Trustees 
Representative and Thu 
Hoang, Project Hypertension 
Coordinator

The fall quarter proved to 
be very exciting for LLU! 
Our student chapter leaders 

kicked off the school year with a 
successful fundraiser, “Float into 
Fall.” All the officers joined to-
gether to sell ice cream floats to 
the students and faculty of both 
the School of Pharmacy and 
School of Nursing. This fund-
raiser was a huge success not 
only because we sold out, but we 
received several generous dona-
tions as well. The funds from the 
event were then used to provide 
lunch for the student members 
at our first general meeting. This 
year we aim to increase student 
participation as we expand our 
involvement in many pharmacy 
and community outreach events. 

Our most successful event has 
been Project Hypertension. To 
celebrate American Pharmacist 
Month, CPhA officers collabo-

rated in the planning of this outreach event 
which was held at the Loma Linda Univer-
sity Medical Center Lobby. In addition to 
screening patients for hypertension and edu-
cating them about the disease state utilizing 
patient education materials, other goals 
included promoting the pharmacy profes-
sion to patients and healthcare professionals, 
thereby allowing student pharmacists to 
enhance their patient interaction skills. As 
part of the event, we also set aside a separate 
area for patients who had questions regard-
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Top: 2008-2009 Touro Chapter of CPhA/APhA-ASP; Bottom: Vallejo Senior 
Health Fair – October 27, 2008. Left to right: Margaret Mwiti, Andrew 
Khodaverdian, Christopher Smith, Pauline Chan, Melissa Serino, Dr. Panos, 
Dr. Ignoffo, Boray Som, Kimberly Young, Carman Wong, Bernice Kwan.
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ing their current medications. Raffle prizes 
were also available, which helped ensure 
that there was not a single moment where 
we weren’t busy. We had a good turnout of 
people from all areas, participation from 
over 30 student pharmacists and over a hun-
dred patients were successfully screened for 
blood pressure! 

In the spirit of the Thanksgiving holiday, 
CPhA and CSHP liaisons, Anna Lee and 
Nancy Kang, organized a volunteer oppor-
tunity at the Second Harvest Food Bank, 
which is a large warehouse where donated 
goods such as food and clothing are distrib-
uted to need-based local charities in the San 
Bernardino and Riverside counties. Over 
5,000 seniors are served monthly based on 
income, need, and disability, which helps 
supplement their other needs like purchas-
ing medications. Despite our busy school 
schedules, this was a wonderful opportunity 
for students to give back to the community, 
help the underserved, and reflect upon per-
sonal thanksgivings. 

also excited to have the opportunity to col-
laborate with student officers from SNPhA 
to plan and implement a community-wide 
health fair involving pharmacy, dental, and 
medical students. As healthcare advocates, 
this is a great way to practice whole person 
care and really make a difference in patients’ 
lives by bringing healthcare to them. 

To continue in 
the spirit of the 
holidays, we also 
held an outreach 
event at the local 
farmers market 
in downtown 
Redlands. A Loma 
Linda University 
School of Phar-
macy booth was 
set up to allow  
students to pro-
vide blood pres-
sure screenings, 
osteoporosis 
screenings, heartburn awareness education, 
and Medicare/Medi-Cal information to  
passersby. 

We are excited that we have achieved 
many of our goals thus far. We have many 
more exciting events coming up in the next 
quarter as our officers plan for the school’s 
“All Student Caucus” and Outlook. We are 
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CPhA Project Hypertension, student participants left to right: Nancy Fong, 
Larry Rutebuka, Isaiah Im, Mina Than, Trang Tran, Anna Lee, Thu Hoang, 
and Matthew Ancheta.



Thomas J. long 
school of Pharmacy 
at University of  
the Pacific
by Andrea Pangilinan,  
ASP Board of  Trustee 
Representative

If you wouldn’t drive around in 
a car without insurance, why 
would you go through each day 

as a pharmacist uninsured? That 
was a question posed by Dr. Charlie 
Green during CPhA Day at the 
University of the Pacific. Over three 
hundred students attended CPhA 
Day, which was an event to show-
case the importance of getting in-
volved with local, state, and national 
associations. Speakers Theresa An-
drews, Dr. Charlie Green, and Dr. 
Paul Lofholm were asked to share 
“what CPhA means to them.” Dr. 
Charlie Green engaged the students 
with his story about how he went 
from president of a local association 
to president of American Pharma-
cists Association. Dr. Paul Lofholm 
spoke about the importance of a 
unified profession through involve-
ment in CPhA, as well as the important con-
tributions pharmacists make in patient care. 
Theresa Andrews highlighted the benefits 
we receive as members of CPhA, such as 
discounted memberships to free profession-
al liability insurance and discounts to Gold’s 
Gym. She mentioned the huge number of 
nurses in California to illustrate how much 
power they have politically. In comparison, 
pharmacist numbers are dramatically less, so  
we must come together on issues that are 
important to us. Her powerful message 
about the importance of coming together  
as members of CPhA was not soon to  
be forgotten.

After CPhA Day, we began our prepa-
ration for CPhA’s Outlook 2009. The 
delegates were selected, plane tickets have 
been booked, and reservations at Disney-
land Hotel have been made. We are getting 
ready to discuss the policy proposals and 
learn Robert’s Rules of Order. We are also 

Award.” Davis Tran, one of our 
chapter’s IPSF co-chairs reached out 
to a Native American community in 
the rural town of Covelo, California. 
The nearest health clinic to this 
town was located two hours away, so 
healthcare resources were relatively 
inaccessible. In response to this 
need, Davis organized students to 
provide screenings and consultations 
at the Round Valley Indian Health 
Fair. The community was so grateful 
that some patients asked if Pacific 
students would come back and open 
up a pharmacy there. 

Meanwhile, other committees on 
campus have been just as busy with 
their events. The Legislative Com-
mittee registered about 200 Pacific 
students for the presidential elec-
tion. The Operation Immunization 
(OI) Committee immunized 2,602 
patients this year, involving 349 
students in this great step towards 
disease prevention. In addition, the 
Operation Diabetes (OD) Commit-
tee supported the Global Diabetes 
Handprint by asking people to write 
one word on their hand, describing 
what diabetes means to them. Photo-
graphs of the hands were submitted 
to www.diabeteshandprint.com, and 

in return, a $5 donation was made to one 
of two diabetes related non-profit organiza-
tions. 

Future events for Pacific include APhA-
ASP Executive Board elections, Legislative 
Breakfast, and our school-wide Patient 
Counseling Competition. We will also be 
participating in two local crab feeds, one 
hosted by San Joaquin Pharmacist’s Asso-
ciation and the other by Sacramento Valley 
Pharmacists Association. The Vietnamese 
Cancer Awareness, Research and Educa-
tion Society (VNCARES) Committee will 
be holding their 2nd annual Pacific Family 
Health Fair, which was one of our most  
successful health fairs last year. Thank you 
to everyone that made all the health fairs, 
programs, and events possible during this 
past year. We hope to ring in this new year 
with more successful events and innovative 
ideas to provide the best care possible for 
those in need. 

currently putting teams together and search-
ing for sponsors to support Pacific Pharmacy 
Foundation’s Bowl-A-Thon to Strike Out 
Against Medication Errors. 

After midterms, many Pacific students 
dressed up in our usual bright orange polo 
shirts and headed to APhA’s Midyear An-
nual Meeting in San Francisco. Legislative 
Committee co-chair, Albert Lee, introduced 
a policy written by fellow co-chair Yvette 
Cheng about the standardization of certain 
pre-pharmacy prerequisites among schools. 
Nuthana Naidoo presented her own policy 
regarding oral emergency contraceptives, and 
the majority of the students at the conference 
voted in favor of her proposal. We are waiting 
to see if it will be discussed at this upcom-
ing APhA Annual in San Antonio, Texas. 
The most exciting part of MRM was when 
our chapter’s International Pharmaceutical 
Students’ Federation (IPSF) Committee re-
ceived the ”Outstanding IPSF Achievement 
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Campus Reports (cont.)

Top: Albert Lee leads the discussion regarding Pacific’s stance on the 
policies presented during MRM; Bottom: Over 300 students attend  
CPhA Day to learn the importance of coming together.
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The CPhA Editorial Review Committee (ERC) is looking for authors  
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2009-2010 Editorial Calendar:
Diabetes - Summer 2009
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Sports Pharmacy - Winter 2010
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Interactions - Summer 2010
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 CE articles: Debbie Veale: DKVeale@cvs.com
Clinical Practice Capsules: Karl Hess at: khess@westernu.edu

Business Models: Craig Stern: craig.stern@propharmaconsultants.com  

For more information, contact Cathi Lord at 
(916) 779-4517, or clord@cpha.com. 

Are you a faculty  
member looking to  

get published? 

Are you an expert  
on a specific  

disease state?

Are you a student 
pharmacist looking  
to make a name for 

yourself?

If so, we want you!

&Call for Authors

 Peer Reviewers
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 CPhA’S mArKetPlACe

Pharmacy Law 
Specialists 

Law Offices of Brown & Brown
Donald B. Brown Adam B. Brown

FREE CONSULTATION
(310) 792-1315

55 years of successful practice

Judge. Pro Tem, L.A. Muni Court 
Arbitrator, L.A. Superior Court

Pharmacy Board,Criminal 
Defense, Medi-Cal, DEA, etc. 

Statewide Practice

Federal Criminal Medi-Cal Fraud 
Defense

3848 Carson Street, Suite 206
Torrance, CA 90503

Phone: (310) 792-1315
Fax: (310) 792-0691

www.brownlawoffices.net

PhARMACIEshElP wANTED

Selling your pharmacy?

Call (818) 342-5222 ext. 315
Massoud Javadizadeh

Pharmacy Broker Specialist

Our marketing is second to none
Hundreds of qualified buyers
Numerous satisfied clients

Free valuations and consultation
No fee unless we sell your

Pharmacy at a price you agree with

www.SunbeltCA.com

      
Pharmacy lawyer
35 years experience in pharmacy law
Former Deputy Attorney General 
Representing Pharmacy Board

Statewide representation of pharmacists 

In Pharmacy Board Matters, DEA,
Medi-Cal Audits, Civil Litigation.
Charter member of the California

Academy of Attorneys for Healthcare
Professional, Former Law Professor  

and Administrative Law Judge.

Reasonable Fees

Ronald S. Marks
A Professional Law Corporation
21900 Burbank Blvd., Third Floor

Woodland Hills, CA 91367
RONMARKS@PRODIGY.NET

(818) 347-8112

lEGAl sERVICEs

Advertise Here 

(916) 779-4517
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4 Kinray, Inc.

13 Cardinal Health
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33 Pacific Pharmacy Computers
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39 CVS Pharmacy

42 Pam Labs
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61 Buy Sell Pharmacy

67 Cerner Etreby

68 Good Neighbor Pharmacy

Unique opportunity to own  
your own pharmacy 

in charming N. Calif. rural community. 
Good solid business, even in unstable 

economic times. Clean books and 
records. True retirement after 34 years. 

Seller financing available. Real estate also 
available—great potential for growth. 

Check out the website at: 
www.scottvalleydrug.com 
then call Sunbelt Realty,  
Massoud Javadizadeh at  
818-342-5222, ext. 3l5

Part-Time Technician Wanted
Foothill Medical Pharmacy, in Sunnyvale, CA 
is seeking a part time pharmacy technician 

with Independent Pharmacy practice 
experience. Please contact Ira Gold at: 

(408) 739-3452.

 
Prime Pharmacy 

Building 
For Sale Or Lease in Morgan Hill, CA

excellent opportunity with lots of savings  
in set up for a pharmacist who wants  

to own his/her business!

Only independent, compounding, and medical •	

supply in the area.

Separate compounding modular laboratory for •	

compounding (usp 795) by Travis air (pcca ) and 

separate sterile compounding laboratory (usp 797) 

by travis air (pcca)

Separate education room with privacy.•	

Located in the Butterfield Professional/Medical •	

Center at 1818 Butterfield Dr. Other tenants include 

an Orthopedic Surgeon, Ob/Gyn., Neurologist, 

Physical Therapist and Chiropractor

Contact:
Brian Kelly

KELLY COMMERCIAL
Real Estate Services

(408) 295-7180






