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Letter from the Chair 
Alison Gulbis, PharmD 
Chair, ASBMT Pharmacy Special Interest Group 

Reflecting Back… 

Picture it, the year was 2011, and the National Marrow Donor Program (NMDP) was 

in their second year of the System Capacity Initiative (SCI), which was created to 

understand the workforce and capacity challenges in delivery of care to stem cell 

transplant (HCT) patients. Thanks to the efforts of the inaugural Pharmacy Special 

Interest Group (SIG) chair, Helen Leather, a small group of pharmacists was invited 

to attend and participate in the Year II NMDP SCI. It was from this meeting that the 

idea of an ASBMT Pharmacy SIG was born. As I reflect back to the original formation 

of our Pharmacy SIG in 2012, we have achieved incredible goals which have aided in 

the growth of our SIG and in advocating for pharmacists in HCT. 

Some of our most significant accomplishments over the years include: 

 Creation and continuation of the Fundamentals of HCT course 

 Continuation of the yearly Pharmacists Conference at the BMT Tandem Meetings 

(formally started in 2001) 

 Proposal of new standards in FACT specific to pharmacists (now in 6th edition of 

FACT-JACIE Standards) 

 Refinement of pharmacy abstract submission and review for BMT Tandem 

Meetings 

 Triannual newsletters and monthly literature updates 

 Endorsement of “The Role of the HCT Pharmacist” by the NMDP and ASBMT 

 Collaboration with other oncology pharmacy organizations over the years 
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Continued from Page 1 

...Looking Ahead 

We continue to formalize and refine administrative structures to support and maintain our goals for 2016-2017. We have 

been reaching out to other SIGs within ASBMT to collaborate on initiatives together in an effort to achieve common goals 

and increase awareness of our SIG. This year we “hit the ground running,” and are already moving forward on education 

and programming initiatives, working toward building funding and an infrastructure for a New Investigator Research 

Award, and working toward a publication characterizing collaborative practice agreements held by HCT pharmacists. 

We encourage all of our members to be actively engaged within our SIG, even if not on a working committee, to provide 

ideas and insight to continue the growth and accomplishments of the SIG. 

As you read the updates and goals from each working committee in this newsletter, I encourage you to reach out to me if 

you have any comments, ideas, or suggestions. 

I look forward to working with all of you! 

Sincerely,  

Alison Gulbis, PharmD 

Chair, Pharmacy Special Interest Group 

ASBMT Pharmacy SIG Working Committee Updates 
Membership and Awards  
Working Committee 

The Membership and Awards Working Committee is excit-

ed to be able to report that membership within the Phar-

macy SIG continues to grow and that the Pharmacy SIG 

remains to be the largest SIG within ASBMT! We continue 

to commit efforts to recruiting new members and to high-

lighting the benefits of ASBMT Pharmacy SIG membership 

through letters to PGY2 oncology residency program direc-

tors, stem cell transplant physician program directors, and 

to non-ASBMT pharmacy Listservs. As we continue to ex-

plore ways to use social media to highlight SIG benefits 

and to share SIG successes, we are excited to learn that 

ASBMT as an organization is developing a social media pol-

icy that will help guide our efforts. 

We have worked to improve our monthly membership  

report to try to capture additional data on the member-

ship of the Pharmacy SIG. Notable information in these 

updated reports include what other SIGs our pharmacy SIG 

members are involved in to see where else pharmacy is 

represented and identification of those who have not re-

newed membership within the SIG. We are exploring ways 

that we can utilize this information for recruitment pur-

poses, such as reaching out to non-renewing members to 

gather data on how the SIG could better meet the needs 

of its members. 

Also, it is that time of year to recognize the work and 

achievements of our members! This will be the 4th year of 

awarding the Lifetime Achievement Award and the New 

Practitioner Award to stem cell transplant pharmacists 

who have significantly contributed to the Pharmacy SIG, 

stem cell transplant, and pharmacy practice. We have sent  

Membership in the Pharmacy SIG is open to any ASBMT member! If you or someone you 

know would like to join, please email us at: membership@asbmt.org. 
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a call out for nominations and look forward to reviewing 

nominees over the next few weeks to select two deserving 

candidates to be recognized at the BMT Tandem  Meetings 

in February 2017. Our group is also exploring other poten-

tial awards/ways to recognize our membership. 

We are excited to continue to grow the Pharmacy SIG and 

welcome any suggestions you may have! 

Research Working Committee 

The BMT Tandem Meetings will be held February 22-26, 

2017 at the Palms Convention Center in Orlando, Florida. 

The BMT Pharmacists Conference will be held Friday, Feb-

ruary 24 through Saturday, February 25. 

We would like to invite you to submit research abstracts 

for poster presentation to the BMT Pharmacists Confer-

ence under the Transplantation Pharmacology (for BMT 

Pharmacists Conference) category. The top four abstracts 

submitted under the "Transplantation Pharmacology (for 

BMT Pharmacists Conference)" category will be selected 

for oral presentation. 

When deciding which abstracts will be selected for oral 

presentations, abstracts will be scored according to signifi-

cance, methodology, innovation, quality, and relevance to 

pharmacy practice. Abstract submission is now open and 

the deadline is Monday October 3, 2016. 

Education Working Committee 

The Education Working Committee is proud to announce 

that we will be offering our “Beyond Fundamentals of 

HCT” course in conjunction with the 2017 BMT Tandem 

Meetings in Orlando, Florida. The dates of this course will 

be Wednesday February 22 and Thursday February 23, 

2017. We are re-branding the full 16-hour course to better 

represent the depth of content presented and to differen-

tiate the target audience for the 16-hour live course offer- 

ing in comparison to the shorter 8-hour course offered at 

the 2015 HOPA annual meeting in Austin, Texas. To date, 

the course has received overwhelmingly positive feedback, 

not only from attendees, but also from members of the 

Education Consortium. Based on review of prior course 

feedback, we plan to include panel discussions following 

the respective didactic lectures for infection-related issues 

and graft-versus-host disease, which will allow for a more 

interactive experience. Additionally, the agenda now in-

cludes the following new topics: pediatrics, busulfan phar-

macokinetics, and immune reconstitution. Ultimately, we 

plan to continue to offer the 16-hour course at Tandem 

every 2 years and this will alternate with an 8-hour course 

at HOPA to target pharmacists with limited exposure to 

this field and focus on topics that will serve as a strong 

introductory foundation to practice.  

It truly takes a village to support this course and we appre-

ciate all of the efforts from Education Working Committee 

immediate past-Chairs (Missy Stricherz and Ashley Morris 

Engemann), the Pharmacy SIG Steering Committee, 

NMDP, Syntaxx, continued support from various members 

of the ASBMT Pharmacy SIG who were instrumental in the 

development of the course, as well as Maureen Knight and 

Ken Luurs with the ASBMT Executive Office for all the ex-

citement and coordination to continue to offer this com-

prehensive course.  

Aside from the Fundamentals Course, a set of Standards of 

Care Guidelines and Resource Links are now available on 

the ASBMT Pharmacy SIG website (http://asbmt.org/page/

standard-of-care-guidelines-and-resource-links). This is an 

online collection of key publications compiled by the Edu-

cation Working Committee that support current practices. 

While the resources currently available are geared toward 

adult practice, pediatric topics are currently being  re-

viewed, and similar links will be available as it pertains to 

Important Dates 

2017 BMT Tandem Meetings 

February 22-26, 2017 

Orlando, FL 

2018 BMT Tandem Meetings 

February 21-25, 2018 

Salt Lake City, UT 

http://asbmt.org/page/standard-of-care-guidelines-and-resource-links
http://asbmt.org/page/standard-of-care-guidelines-and-resource-links
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this population. 

Communications Working Committee 

The Communication and Website Working Committee has 

been focused on publishing the Pharmacy SIG newsletter 

on a triannual basis. The newsletters aim to inform mem-

bers of each subcommittee’s ongoing projects and en-

deavors, summarize key events or studies from profession-

al conferences throughout the year, recognize our many 

accomplished HCT pharmacists through member spot-

lights, and reach out to the future of HCT pharmacists 

through PGY2 resident contributions and resident/student 

Q&As. The Communication Working Committee continues 

to distribute monthly HCT literature updates through the 

email Listserv that summarize key studies affecting HCT 

practice.  

If you have not already visited the new and improved AS-

BMT Pharmacy SIG website, check it out at http://

asbmt.org/about-us/special-interest-groups/pharmacy-sig. 

The website offers introductory membership information 

for prospective Pharmacy SIG members and invaluable 

clinical and networking resources for both members and 

non-members. In addition, the website is a central site 

that provides up to date Pharmacy SIG information, includ-

ing links to the latest newsletter and Listserv registration 

and archives. The Communication Working Committee 

welcomes all feedback on any of the communication 

methods above. Please send suggestions to ASBMTPhar-

macySIG@gmail.com.  

Advocacy and Policy Working Committee 

The Advocacy and Policy Working Committee has spent 

the summer furthering a number of ongoing efforts. We 

are excited to report just a few of these to you: 

• Development of a document now currently endorsed by 

ASBMT, NMDP, and HOPA that details the roles and re- 

sponsibilities of a HCT pharmacist. This document has 

the potential to help pharmacy managers justify the role 

of the HCT pharmacist on the health care team. 

 Development of a document describing the role of the 

HCT pharmacist that educates patients and caregivers as 

they go through the transplant process about the types 

of services their clinical pharmacist can provide. 

 Internal relationship development within the ASBMT 

organization with not only Pharmacy SIG Working Com-

mittees, but also other disciplines within the organiza-

tion. 

 The pending submission of a paper documenting our 

group’s evaluation and analysis of collaborative practice 

agreement as they pertain to the HCT pharmacist. 

 Ongoing efforts to develop a mentorship program for 

new HCT pharmacists. A survey went out several months 

ago to assess interest in this project. Further information 

about this endeavor will be made available as this pro-

gram continues to evolve. 

 Development of a comprehensive toolkit available on 

the ASBMT Pharmacy SIG webpage to inform and assist 

HCT pharmacists in advocacy and policy endeavors. 

 Letters of recognition of individual service within the 

Pharmacy SIG will be sent out to pharmacy directors as 

in years past. 

 Participation in the ASBMT Choosing Wisely task force in 

collaboration with the American Board of Internal Medi-

cine with the goal of evaluating aspects of HCT practice 

in order to avoid harm, adhere to evidence-based prac-

tice, and reduce costs. 

Program Planning Working Committee 

The Program Planning Working Committee has been hard 

at work planning for the 2017 BMT Pharmacists Confer-

ence at the BMT Tandem Meetings. Topics have been 

identified, and speakers are being finalized. As with past  

Important Dates and Deadlines 

2017 BMT Pharmacists Conference 

February 24-25, 2017 

Orlando, FL 

2017 BMT Tandem Meeting  

Abstract Submission 

Open now through October 3, 2016 

http://asbmt.org/about-us/special-interest-groups/pharmacy-sig
http://asbmt.org/about-us/special-interest-groups/pharmacy-sig
mailto:ASBMTPharmacySIG@gmail.com
mailto:ASBMTPharmacySIG@gmail.com
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Lifetime Achievement Award Winner:  

Ashley Morris Engemann, PharmD, BCOP, CPP 

Ashley Morris Engemann is a Clinical Pharmacy Practition-

er with the Adult Stem Cell Transplant Program at Duke 

University Medical Center in Durham, NC.  She received 

her Bachelor of Science (1991) and Doctor of Pharmacy 

(1993) degrees from the University of North Carolina at 

Chapel Hill. She complet-

ed an oncology pharmacy 

residency at the Audie L. 

Murphy Veterans Affairs 

Hospital in San Antonio, 

TX and remained at this 

institution for several 

years as a clinical pharma-

cy specialist in stem cell 

transplantation prior to 

moving to Duke. 

Ashley has been very in-

volved in professional or-

ganizations and activities 

throughout her career. She has presented at international 

and national pharmacy meetings and has been a contrib-

uting author on numerous publications in the field of stem 

cell transplantation and oncology pharmacy. She has 

served as a Steering Committee Member and Education 

Committee Chair for the ASBMT Pharmacy SIG.  She also 

served as the coordinator of the BMT Tandem Meetings 

Pharmacists Conference for four years. As a member of 

the National Marrow Donor Program’s System Capacity  

Initiative Pharmacy Working Group, she worked along with 

others to develop and submit the charter establishing the 

ASBMT Pharmacy SIG and to develop the initial offering of 

the Fundamentals of Hematopoietic Cell Transplantation 

course. Ashley is a member of the National Comprehen-

sive Cancer Network panel on the Prevention and Treat-

ment of Cancer-Related Infections. Other activities have 

included participation in the BMT Clinical Trials Network 

(BMT CTN) as a Pharmacy Committee member and serving 

on the Board of Pharmaceutical Specialties Oncology Spe-

cialty Council. 

What advice would you give to new HCT pharmacy prac-

titioners? 

New Practitioner Award Winner:  

Alex Ganetsky, PharmD, BCOP 
Dr. Alex Ganetsky is a board-certified hematology/

oncology clinical pharmacy specialist at the Hospital of the 

University of Pennsylvania specializing in malignant 

Award Winners Spotlight 

years, we will have a strong mix of pharmacist and physician speakers, and for the first time, we will be collaborating with 

the ASBMT Transplant Infectious Diseases SIG to bring an infectious diseases physician speaker to our meeting. Thanks to 

the many members of the SIG who have submitted their names to be considered as speakers at the upcoming meeting! 

“Take every opportunity to network 

with your colleagues and volunteer 

to become involved in professional 

organizations. Continue to seek 

educational opportunities that will 

help you improve your knowledge 

and advance your career. Most of 

all, have fun!” 
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hematology and stem cell 

transplantation. He 

earned his Doctor of 

Pharmacy degree from 

Temple University School 

of Pharmacy in 2008 and 

subsequently completed 

a pharmacy practice resi-

dency at University of 

North Carolina at Chapel 

Hill and a Hematology/

Oncology Specialty Resi-

dency at Memorial Sloan-

Kettering Cancer Center. 

He also completed a post-doctoral fellowship at Bristol-

Myers Squibb in conjunction with Rutgers University. Dr. 

Ganetsky has presented his work at national and interna-

tional conferences and has published numerous articles in 

leading peer-reviewed journals. Alex is an advocate for 

involvement in multiple spectrums of clinical pharmacy. 

What advice would you give to new BMT pharmacy prac-

titioners? 

“First off, I would like to thank my directors, mentors, and 

colleagues for serving as role models for how to jumpstart 

a new career as a clinical pharmacist. With respect to ad-

vice for new practitioners, I believe one of the most im-

portant decisions a new practitioner can make is to identi-

fy a strong mentor that will allocate time to invest in the 

new practitioner’s development and serve as a guide for 

how to navigate a successful career as a HCT clinician. Cul-

tivating strong professional relationships with the HCT in-

terdisciplinary team is also of critical importance. I would 

recommend national committee involvement with organi-

zations such as ASBMT and HOPA as well as others related 

to the field as a way for new practitioners to network and  

influence changing practice standards. Lastly, I would ad-

vise new HCT pharmacists to pursue HCT-related research 

as a way to help pioneer advances within the HCT field.” 

2016 Tandem Update 
Katie Gatwood, PharmD, BCOP 

The BMT Tandem Meetings took place in beautiful Hono-

lulu, Hawaii this past February. Bone marrow transplant 

pharmacists from all over the world gathered to network 

and discuss hot topics and recent innovations in the field. 

Highlights of the conference included presentations on 

biosimilar use in HCT, best practices for billing for HCT 

pharmacy services, new clinical applications for CAR T-cell 

therapy, challenging case discussions, immunocompro-

mised infectious disease updates, and the best pharmacy 

research abstracts.  

Continued on Page 7 

“...I would like to thank my directors, 

mentors, and colleagues for serving as 

role models…” 
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Continued from Page 6 

The key points from selected presentations are summarized below: 

The New Frontier: Using Biosimilars in HCT, presented by Ali McBride, PharmD, MS, BCPS, BCOP 

 Reviewed the FDA regulatory pathways for approval of biosimilars, including the difference between the biologic license 

application versus the biosimilar biologic license application pathways for approval 

 This highlighted why filgrastim-sndz has the same indications as filgrastim whereas tbo-filgrastim does not 

 Summarized the appropriate role of and controversies surrounding biosimilar use in HCT including autologous HCT mo-

bilization, engraftment support, and healthy donor mobilization 

 Discussed potential integration and challenges with biosimilar agents currently under development 

Clinical Applications of Chimeric Antigen Receptor (CAR) T-cell Therapy in Hematologic Malignancies, presented by 

Valkal Bhatt, PharmD, BCOP, BCPS 

 Described the current status of CD19 CAR therapy in the management of hematologic malignancies including limitations 

and potential future directions 

 Discussed the presentation and management of adverse effects of CAR therapy, including further definition of the role 

of IL-6 inhibitors and steroids 

 Evaluated the potential role of CAR therapy in HCT including novel uses such as consolidation therapy post-autologous 

HCT for NHL with high relapse risk and in combination with anti-PD1 as an alternative to DLI post-allogeneic HCT 

Best Practices: Billing for HCT Pharmacy Services, presented by Gloria Sachdev, BSPharm, PharmD and Jeffrey Betcher, 

BSPharm, BCOP 

 Defined the term “recognized provider” from a payer’s perspective 

 Demonstrated how to bill as a recognized provider and discussed the criteria needed for billing incident to a physician in 

various practice settings 

 Highlighted the barriers for establishing billing for HCT services at the individual institution level including identifying 

charge capture mechanisms and case rate reimbursement structure of HCTs 

 Identified novel mechanisms for HCT pharmacists to generate revenue including post-HCT vaccination clinics, chronic 

care management, transitional care management, and MTM in retail pharmacies 

Best Pharmacy Research Abstracts 

Enhanced Immunosuppression-Free Survival in Matched Related Donor HCT Recipients Conditioned with Anti-

Thymocyte Globulin, presented by Kelly Hawks, PharmD, BCPS, BCOP—BEST ABSTRACT WINNER 

 Use of ATG in MRD HCT did not significantly reduce the incidence of acute GVHD 

 MRD HCT recipients who received ATG had a higher rate of immunosuppression-free survival at day +180, which may 

reflect a reduction in chronic GVHD 

 

Continued on Page 8 
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Individualized Dosing and Therapeutic Drug Monitoring for Anti-Thymocyte Globulin to Improve Outcomes following 

Pediatric Cord Blood Transplant: Proof of Concept, presented by Rick Admiraal, MD 

 Demonstrated that individualized dosing of ATG using therapeutic drug monitoring is feasible 

 Post-HCT T-cell reconstitution is improved with individual dosing of ATG 

Safety and Efficacy of Amiloride in Reducing the Need for Magnesium Supplementation in Allogeneic HCT Recipients on 

Calcineurin Inhibitors, presented by Gabriel Bartoo, PharmD, BCPS, BCOP 

 Although use of amiloride did demonstrate a late decrease in magnesium supplementation, total supplementation was 

not impacted overall during the study period 

 Use of amiloride was associated with an increase in serum potassium levels and a reduced need for potassium supple-

mentation, which resulted in hyperkalemia necessitating therapy discontinuation in 30% of patients 

Characterization of Collaborative Practice Agreements (CPAs) held by HCT Pharmacists, presented by Amy Wiglesworth 

Bryk, PharmD, BCOP, BCPS 

 Results of ASBMT SIG survey to understand practice patterns in regard to CPAs to aid in justification of expansion of HCT 

pharmacy services 

 Majority of institutions have CPAs in place already or are planning to implement CPAs, the majority of which are for 

changing drug therapy within the same class 

 Implementation of CPAs are associated with increased job satisfaction for HCT pharmacists 

 The most common barrier to CPA implementation was the lack of a mechanism for reimbursement 

 

Further information on all pharmacy research abstracts presented at the meeting are available in detail in the March 2016 

issue of Biology of Blood and Marrow Transplantation.  

Consider attending this year’s BMT Pharmacists Meeting at the 2017 BMT Tandem Meetings in Orlan-

do, Florida! The conference will take place on Friday and Saturday, February 24th and 25th. Content 

this year will provide pharmacists practicing in the area of HCT with the latest information on the 

clinical management of HCT patients including emerging therapies, treatment of challenging clinical 

cases, and best practices for pharmacy. Programming will help pharmacists to fulfill the new FACT 

requirements for 10 hours of educational activities in cellular therapy. 
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Development of alternative versions of biologic products, 

referred to as “biosimilars,” are now a therapeutic option 

for a variety of indications. Biologics have become wide-

spread in the treatment of cancer, and patents for older 

biologic agents will soon expire. As a result, the incorpora-

tion of biosimilars into practice must be considered. Bio-

similars are different from generics of small molecule 

drugs, which are identical to the reference product allow-

ing them to be manufactured and used in clinical practice 

with ease. Biosimilar agents, however, are agents that are 

produced by living organisms and are similar but not iden-

tical to the original product. These are complex proteins 

and the characteristics of the final product are largely de-

pendent on the manufacturing process.1 

Differences in manufacturing processes, such as purifica-

tion, protein extraction, and protein source, can produce 

alterations in the final product. Different lots of any bio-

logic product manufactured by the same manufacturer are 

not 100% identical.2 Therefore, assessments of quality, 

efficacy, and safety should be determined and is an appro-

priate policy to apply to various lots of biologic products 

and biosimilars alike. Biosimilar manufacturers will not 

have access to the manufacturing methods as this is pro-

prietary knowledge, making exact replications of the inno-

vator product impossible.3 This makes preclinical, clinical 

and post-marketing surveillance studies of importance to 

determine no clinically significant differences exist. 

The driving force for development of biosimilars is the 

promise of reducing cost. In oncology, biologic agents con-

tribute significantly to overall cost of care and in the 

setting of expensive procedures, such as hematopoietic 

stem cell transplantation (HCT), cost savings is of particu-

lar interest. 

In 2010, the Affordable Care Act was signed into law, 

which contains the Biologics Price Competition and Inno-

vation Act (BPCI Act).4 The BPCI Act established an abbre-

viated approval for biologics that are “biosimilar” to an 

FDA licensed biological product. This act defines a 

“biosimilar” as 1) the proposed biosimilar product is 

“highly similar to the reference product notwithstanding 

minor differences in clinically inactive components,” and 

2) “no clinically meaningful differences” exist between the 

reference product and its potential similar product as it 

relates to safety, purity, and potency.4 This data must be 

derived from clinical studies and is required to have the 

same route of administration and dosage form as the orig-

inal referenced product. For biosimilars approved with the 

title “interchangeable,” the product must also prove “to 

produce the same clinical result as the reference product 

in any given patient and, if the biological product is admin-

istered more than once to an individual, the risk in terms 

of safety or diminished efficacy of alternating or switching 

between the use of the biological product and the refer-

ence product is no greater than the risk of using the refer-

ence product without such alternation or switch.”5 This is 

of importance to pharmacists dispensing biosimilars, as 

without such designation the product may not be substi-

tuted without prescriber approval.   

Biosimilars have been used in Europe since 2006, but the 

FDA did not start issuing guidelines for manufacturers to 

sell these agents until 2012. Previously, filgrastim 

(Neupogen) was the only recombinant human growth  

Biosimilars in Hematopoietic Stem Cell Transplantation 
Courtney Bishop, PharmD; PGY-2 Oncology Resident,  
The University of Washington, Seattle, WA 
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colony stimulating factor (G-CSF) FDA approved for both 

mobilization of autologous peripheral blood progenitor 

cells (PBPC) and the acceleration of engraftment for pa-

tients receiving autologous stem cell transplant in the 

United States. In 2015, the first biosimilar, Zarxio 

(filgrastim-sndz), was approved in the United States. Fil-

grastim-sndz is the biosimilar to Neupogen (filgrastim) and 

is approved for the same indications as its referenced 

product.6 Prior to the approval of Sandoz’s filgrastim-sndz, 

Teva developed their own recombinant human G-CSF tbo-

filgrastim (Granix). FDA approval for tbo-filgrastim was 

granted in 2012 at which time the FDA was still developing 

the regulatory process for the biosimilar approval process, 

and as a result, was approved as a separate entity. Unlike 

filgrastim-sndz, tbo-filgrastim is only approved for preven-

tion of chemotherapy-induced neutropenia in non-

myeloid malignancies. While all three agents are recombi-

nant human G-CSF manufactured by recombinant DNA 

technology using E. coli, with similar pharmacokinetic pro-

files, filgrastim-sndz and filgrastim remain the only two 

agents with approval in HCT.  

FDA approval for filgrastim-sndz was based on results from 

the phase 3 double blind non-inferiority clinical trial of 218 

women with breast cancer.7 Patients were randomized to 

receive 5 mcg/kg/day of Neupogen or Zarxio, or an alter-

nating course of the two drugs over six chemotherapy  

cycles. Doses were administered from day 2 of each cycle 

until absolute neutrophil count recovery or a maximum of 

14 days. The primary endpoint, duration of severe neutro-

penia (DSN), was found to be non-inferior to the reference 

product with DSN (days) in cycle 1 to be 1.17 ± 1.11 

(biosimilar, N=101) and 1.20 ± 1.02 (reference, N=103). 

Serious adverse events (SAE) included febrile neutropenia, 

anemia, leukopenia, diarrhea, pulmonary embolism, and 

hypertensive crisis. SAE were numerically higher in the 

biosimilar arm, but was not found to be statistically signifi-

cant. Additionally, no patient in either arm developed 

binding or neutralizing antibodies against G-CSF during the 

study.  

A primary concern for acceptance of biosimilars is the lack 

of data with these agents, and much of the current data is 

extrapolated to include indications not included with the 

biosimilar’s original approval. A study by Elayan and col-

leagues8 compared tbo-filgrastim versus filgrastim in au-

tologous stem cell transplantation and their effect on mo-

bilization and engraftment. The primary outcome of 

CD34+ cells/kg collected was not significantly different 

between the filgrastim and tbo-filgrastim arms with a me-

dian of 5.56 x 106 cells/kg and 5.85 x 106 cells/kg (p=0.58), 

respectively. Engraftment outcomes were not significantly 

different between the two groups with the exception of 

mean platelet transfusions (filgrastim 1.4 units, versus tbo-

filgrastim 1.7 units; p=0.04). Patients recovered their neu-

trophils and platelets at a mean of 11.7 and 18.5 days in 

the filgrastim group and 11.5 and 17.7 days in the tbo-

filgrastim group (p=0.31 and p=0.21). The authors were 

able to determine the cost benefit of tbo-filgrastim to be 

$1405.51 per patient, and estimated a total savings of 

$139,145.22 (99 autologous transplants) was associated 

with administration of lower cost biosimilar. These results 

mirror a phase 2 trial comparing tbo-filgrastim and fil-

grastim in multiple myeloma and non-Hodgkin’s lympho- 

“Biosimilars have been used in Europe 

since 2006, but the FDA did not start 

issuing guidelines for manufacturers 

to sell these agents until 2012.” 
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ma patients receiving autologous transplant.9 Similar to 

the previous study, no differences in peripheral blood 

CD34+ counts, apheresis yield (10.9 x 106 for tbo-filgrastim 

versus 12.0 x 106 for filgrastim; p=0.889), neutrophil and 

platelet engraftment (12 and 17 for tbo-filgrastim versus 

11 and 17 for filgrastim; p=0.178 and p=0.238), and toxici-

ty were examined. These studies contribute to the evi-

dence supporting biosimilars in the transplant settings and 

the off-label use of tbo-filgrastim. 

The FDA has recommended post-marketing and safety 

monitoring to ensure biosimilar safety and efficacy. The 

importance of continuous safety monitoring is best seen 

from the Epogen biosimilar approved in Europe. Changes 

in manufacturing resulted in the development of antibody 

mediated pure red cell aplasia in certain patients receiving 

epoetin alfa.10 The four letter suffix (i.e. -sndz) proposed 

by the FDA is intended to assist with differentiation of bio-

similar products, but also ease the adverse event reporting 

process.11 

The United States will likely see an increase in the number 

of biosimilars as patents expire on many biologics. The 

incentive for biosimilars has been tied largely to cost sav-

ings; however, savings seen with biosimilars are not as 

robust as the small molecule generics. Differences in ac-

quisition costs of up to 80% have been seen for small mol-

ecule generics.12 The price differential for biosimilars, how-

ever, is likely to be much smaller due to the high cost asso-

ciated with their research and development. A United 

States study has estimated that the required investment 

for biosimilar manufacturing processes to be $250-$450 

million and the clinical trials range from $10-$40 million.13 

This does not include the post-market surveillance for effi-

cacy and safety that increases cost even further. Most of 

the cost analysis reported with biosimilars have been in 

Europe, and based on available literature, the difference in  

acquisition cost between a biosimilar and the reference 

product have been estimated to be 15%-30%.12-16 The 

wholesale price for Zarxio has been announced at $275.66 

for 300 mcg and $438.98 for 480 mcg, as compared to 

Neupogen priced at $324.30 and $516.45, respectively.17  

The biosimilar market is rapidly changing and patents on 

several top selling biologics are set to expire this year, in-

cluding rituximab and infliximab.18 Biosimilar usage will 

largely depend on the comfort level of providers with 

these products. Post-marketing surveillance, clinical expe-

rience, and prospective trials will be key in this new era of 

biosimilars, requiring providers to stay current of any regu-

latory and policy changes to come. 
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Resident and Student Questions for a HCT Pharmacist 
Answered by:  

Aimee Hammerstrom, PharmD, BCOP 

MD Anderson Cancer Center, Houston, TX 

Question: What type of medication interventions do you 

make as a stem cell transplant (HCT) clinical pharmacist? 

Answer: The interventions I make on the HCT team at my 

institution span the whole gamut of medicine. Further-

more, the wide range of interventions is one of the rea-

sons I became a HCT clinical pharmacist! First, immuno-

suppression is one of the most important medications in 

allogeneic HCT and this requires day-to-day management 

from the clinical pharmacist. Whether it is managing drug 

levels, taking into account new start medications which 

may interact with the immunosuppression, or managing 

the side effects from the immunosuppressants, these 

drugs create multiple opportunities for interventions. At 

our institution, we manage all immunosuppressant levels 

and document our changes as notes in the patient’s chart 

discussing our rationale for the change. Side effects from 

immunosuppressants can range from hypertension, hyper- 

lipidemia, or steroid-induced hyperglycemia to more seri-

ous side effects. Managing these metabolic side effects 

requires me to be up to date on the most recent guide-

lines in order to intervene appropriately. Infections go 

hand-in-hand with immunosuppression and so a thorough 

working knowledge of antibacterials, antifungals, and anti-

virals is necessary. I make interventions regarding the ap-

propriateness of antibiotics, whether it is empiric coverage 

or treatment of an active infection. As expected, the clini-

cal pharmacist at my institution follows pharmacokinetics 

on antibiotics like vancomycin and the aminoglycosides. 

Additionally, if our choice of anti-infective is causing undue 

adverse reactions, I recommend changes in those regi-

mens based on the needs of the clinical situation. There 

are additional toxicities that patients encounter during the  

“...the wide range of 

interventions is one of the 

reasons I became a SCT 

clinical pharmacist!” 

Do you know a pharmacy resident or student with questions for a HCT pharmacist? 

We would like to answer them! Please email us at: ASBMTPharmacySIG@gmail.com. 
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HCT process such as mucositis, nausea/vomiting, and diar-

rhea. These toxicities can require interventions such as 

changing PO medications to IV, creating and titrating PCA 

pain regimens and rotating different anti-nausea medica-

tions until the patient gains relief.  One additional way I 

make interventions on my team is by recommending lower 

cost drug options for patients unable to afford certain high

-cost medications. The clinical pharmacist on the HCT 

team gets to make a wide-range of interventions, from the 

most predictable as discussed here to those that require 

additional research in more rare situations.  

Answered by:  

Ryan Shaw, PharmD, BCPS, BCOP 

University of North Carolina, Chapel Hill, NC 

Question: How would you describe your practice site? 

Answer: Currently, the University of North Carolina (UNC) 

Bone Marrow Transplant and Cellular Therapy Program 

performs about 200 transplants per year in total and em-

ploys 3 dedicated bone marrow transplant (HCT) pharma-

cists. Pharmacists provide 7 day rounding services on a 24 

bed inpatient unit along with 5 days of clinic coverage per 

week. These pharmacists work alongside nurse practition-

ers, physician assistants, case managers, dieticians, and 

transplant coordinators in an interdisciplinary model to 

serve many different aspects of patient care. I have been 

lucky to have excellent mentors and strong preceptors 

that have consistently and effectively advocated for the 

integration of pharmacy services within both the inpatient 

and outpatient settings of the HCT program. The state of 

North Carolina has also pioneered inclusion of pharmacists 

in collaborative practice agreements with availability of 

advanced licensure as Clinical Pharmacist Practitioners. 

The clinical and legislative background at UNC and in 

North Carolina have allowed the practice site to  

encompass a diverse variety of pharmacy activities. The 

HCT pharmacists provide stem cell mobilization education 

and coordination, pre-admission transplant and chemo-

therapy counseling, comprehensive medication review 

with bedside delivery of discharge medications, ongoing 

follow-up medication management post discharge, long 

term re-vaccination coordination, as well as medication 

access management among other services.  

“I have been lucky enough to have 

excellent mentors and strong 

preceptors that have consistently 

and effectively advocated for the 

integration of pharmacy services…”  

The role of the pharmacist within the HCT program has 

continued to expand and advance with development of 

novel therapies. The UNC Lineberger Comprehensive Can-

cer Center has invested in the development of a cellular 

therapy program to expand the immunotherapy options to 

manage hematologic malignancies. Currently, UNC has 

open clinical trials enrolling patients with relapsed CD30 

positive lymphoma to receive modified chimeric antigen 

receptor (CAR) T-cells in both the transplant and non-

transplant setting. CAR T-cell studies targeting CD19 posi-

tive leukemia are also expected to open in the next year. 

These advancements in therapeutic options have also re-

quired new pharmaceutical management to minimize and 

react to unique toxicities like cytokine release syndrome 

(CRS). HCT pharmacists working with physician providers 

and hospital administration have been at the forefront of 

developing a working guide for the management of pa-

tients with CRS and neurological toxicity secondary to CAR

-T cell therapy. The description of my clinical practice site 

will continue to evolve with ongoing development of the 

role of pharmacy and novel therapeutic interventions.  

Have a question or suggestion for our newsletter? 

If so, please contact: ASBMTPharmacySIG@gmail.com. 


