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Abstract #CR01

Assessing Student Pharmacists’ Knowledge and Perceptions of Financial 
Toxicity Concepts Introduced in an Oncology Pharmacotherapy Course
Presenting Author: Charles Wight, PharmD, Palm Beach Atlantic University, West Palm Beach, FL

Co-Authors: Matthew DellaVecchia, PhD, and Nicholas Chow, PharmD, BCOP, Palm Beach Atlantic University, 
West Palm Beach, FL; Monica Tadros, PharmD, BCPS, BCOP, Miami Cancer Institute-Baptist Health South 
Florida, Miami, FL

BACKGROUND: Current, standard pharmacy school oncology curricula thoroughly discuss treatment toxicities and 
patient education. As cancer treatment costs continue to rise, financial toxicity is an increasingly important component 
of patient education. A national survey of how pharmacy schools incorporate concepts of affordable medication 
options revealed that the concept of financial toxicity was not described within the context of oncology care. There is 
no current literature evaluating financial toxicity education within pharmacy oncology courses nor student pharmacists’ 
knowledge of the concept.
OBJECTIVE: This survey-based study is designed to assess the impact of assigned reading material and lecture-based 
practice discussions on pharmacy students’ knowledge and perceptions of the concept of financial toxicity in cancer 
care during an oncology pharmacotherapeutics course.
METHODS: During an oncology pharmacotherapeutics course, a pre-lecture questionnaire was disseminated to 
students which assessed baseline student knowledge and perceptions of financial toxicity in cancer care. Students were 
assigned reading materials and participated in a formal lecture-based in-class discussion on the concept of financial 
toxicity and its implications in pharmacy practice. Students then completed a post-lecture questionnaire designed to 
assess changes in student knowledge and perceptions of financial toxicity as it relates to cancer care and treatment. 
The questionnaire consisted of Likert scale, multiple choice, and free response prompts to evaluate defining the 
concept, its role in cancer care, the resources available for patients, and the pharmacist’s role. All questionnaires were 
completed within 1 week surrounding the lecture discussions.
RESULTS: A total of 78 pharmacy students participated in the survey. Prior to instruction, 23 (29.5%) students 
agreed/strongly agreed that they could clearly define the term financial toxicity compared with 73 (93.6%) students 
post-instruction. In terms of being able to clearly define the role that financial toxicity plays in overall cancer and 
patient outcomes, 31 (39.7%) students agreed/strongly agreed pre-instruction compared with 71 (91.02%) students 
post-instruction. Regarding the knowledge of patient resources, 10 (12.8%) students agreed/strongly agreed pre-
instruction compared with 55 (70.5%) students post-instruction. Regarding their opinion on the importance of the 
pharmacist’s role in managing financial toxicity, 65 (83.3%) students agreed/strongly agreed pre-instruction compared 
with 71 (91%) students post-instruction.
CONCLUSION: This study demonstrates the need for increased education on the concept of financial toxicity in 
oncology pharmacy curricula. It is important that pharmacy students are exposed to this during their coursework and 
have a basic understanding of financial toxicity on graduation. Based on this study, further financial concepts will be 
evaluated in this pharmacy school’s oncology curriculum.

1. Ratain MJ. Biomarkers and Clinical Care. Presented at the AAAS/FDLI Colloquium, Personalized Medicine in an Era of Health Care Reform; Washington, DC; 
October 27, 2009. http://shr01.aaas.org/projects/personalized_ med/colloquia/ppts/Ratain.pdf
2. Hussaini SMQ, Gupta A, Dusetzina SB. Financial toxicity of cancer treatment. JAMA Oncol. 2022;8:788. 
3. Ramsey S, Blough D, Kirchhoff A, et al. Washington state cancer patients found to be at greater risk for bankruptcy than people without a cancer diagnosis. Health 
Aff (Millwood). 2013;32:1143-1152.
4. Zafar SY, Peppercorn JM, Schrag D, et al. The financial toxicity of cancer treatment: a pilot study assessing out-of-pocket expenses and the insured cancer patient’s 
experience. Oncologist. 2013;18:381-390.
5. Ramsey SD, Bansal A, Fedorenko CR, et al. Financial insolvency as a risk factor for early mortality among patients with cancer. J Clin Oncol. 2016;34:980-986.
6. Richey-Smith C, Burgess J, Mehringer E. Affordable drug options: a survey of what colleges and schools of pharmacy are teaching. Currents in Pharmacy Teaching and 
Learning. 2011;3:208-215.
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Abstract #CR02

Biodistribution and Shedding Analysis Following RP1 Oncolytic 
Immunotherapy Dosing in Patients From the IGNYTE Clinical Trial: 
Implications for Oncology Pharmacists
Presenting Author: Christina Davis, PharmD, BCOP, University of Colorado Hospital, Aurora, CO

Co-Authors: Praveen K. Bommareddy, PhD, BPharm, MS, and Alina Monteagudo, PhD, Replimune, Woburn, MA; 
Mohammed M. Milhem, MD, Holden Comprehensive Cancer Center, University of Iowa, Iowa City, IA; Joseph J. 
Sacco, MD, The Clatterbridge Centre and University of Liverpool, Liverpool, England; Tawnya Lynn Bowles, MD, 
Intermountain Medical Center, Murray, UT; Katy K. Tsai, MD, Helen Diller Family Comprehensive Cancer 
Center, University of California San Francisco, San Francisco, CA; Gino K. In, MD, MPH, University of Southern 
California Norris Comprehensive Cancer Center, Los Angeles, CA; Eva Muñoz-Couselo, MD, PhD, Vall d’Hebron 
Institute of Oncology and Vall d’Hebron Hospital Medical Oncology Department, Barcelona, Spain; Ari M. 
VanderWalde, MD, FACP, MA, MPH, West Cancer Center and Research Institute, Germantown, TN; Jason Alan 
Chesney, MD, PhD, James Graham Brown Cancer Center, University of Louisville, Louisville, KY; Judith Michels, 
MD, PhD, Gustave Roussy, Département de Médecine Oncologique, Villejuif, France; Adel Samson, PhD, MBChB, 
MRCP, BSc, Leeds Institute of Medical Research at St. James’s, University of Leeds, Leeds, England; Georgia M. 
Beasley, MD, Duke Cancer Institute, Duke University, Durham, NC; Trisha M. Wise-Draper, MD, PhD, University 
of Cincinnati, Cincinnati, OH; Dirk Schadendorf, MD, West German Cancer Center, University Hospital Essen, 
Essen, Germany; Fade Mahmoud, MD, The T.W. Lewis Melanoma Center of Excellence, Banner MD Anderson 
Cancer Center at Banner Gateway Medical Center, Gilbert, AZ; Michael K. Wong, MD, PhD, The University of 
Texas MD Anderson Cancer Center, Houston, TX; Marcus Viana, MD, Jeannie W. Hou, MD, Aaron Clack, PhD, 
and Robert S. Coffin, PhD, Replimune, Woburn, MA; Mark R. Middleton, PhD, FRCP, Churchill Hospital and 
the University of Oxford, Oxford, England; Bartosz Chmielowski, MD, PhD, Jonsson Comprehensive Cancer 
Center, University of California Los Angeles, Los Angeles, CA

BACKGROUND: RP1 is an HSV-1–based tumor-directed oncolytic immunotherapy modified to enhance safety and 
increase oncolytic potential that is administered via intratumoral injection. To date, RP1 plus nivolumab has 
demonstrated clinical activity with an acceptable safety profile in a variety of cancers.
OBJECTIVE: To assess biodistribution and shedding data from 87 patients enrolled in the phase 1 dose expansion 
(n=14) and phase 2 (n=73) cohorts from the ongoing IGNYTE clinical trial (NCT03767348).
METHODS: In an open-label, multicenter phase 1/2 study, patients with advanced cancers received the combination 
of RP1 and nivolumab. RP1 was injected into both superficial and deep lesions; the injection sites were covered with 
occlusive dressings. Samples from blood, urine, dressing exteriors, injection sites, oral mucosa, and lesions of suspected 
herpetic origin were assessed for RP1 DNA by quantitative polymerase chain reaction assay. Positive RP1 DNA 
samples were further assessed for infectious virus by 50% tissue culture infectious dose (TCID50) assay.
RESULTS: This analysis included 791 blood, 894 urine, 931 oral mucosa, 525 dressings, and 914 injection-site swab 
samples collected from 87 patients. RP1 DNA was detected in 16.9% of blood, 0.9% of urine, and 28.1% of injection-
site swab samples, suggesting the local presence of RP1. The incidence of RP1 on injection-site dressings (8.2% of 525 
samples) was lower than that from the injection site (28.1% of 914 samples), suggesting that dressings act as an effective 
barrier. RP1 DNA was present at low levels on oral mucosa (1.9% of 931 samples). At follow-up, RP1 DNA was only 
found on the injected lesion surface (5.4%/2.4% of patients at 30/60 days, respectively, after last dose). All but 1 swab 
that was positive for RP1 DNA (indicating the presence of a therapeutic agent at the sample site) tested negative for 
infectious virus by TCID50; all follow-up samples were negative. No RP1 DNA was found on swabs tested from 
potential herpetic lesions, with no reports of herpetic infection in caregivers.
CONCLUSION: RP1 DNA was primarily detected on the surface of injected lesions, with dressings appearing to 
serve as a protective barrier against RP1 DNA dissemination. These findings suggest that the risk of infection and 
transmission of RP1 is minimal. As the use of viral oncolytic immunotherapies is incorporated more into patient care, 
pharmacy staff and caregiver understanding of the biodistribution and shedding potential will be critical for the proper 
handling of and education surrounding these agents.
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These data were previously submitted to and accepted for presentation at the Society for Immunotherapy of Cancer 2023 annual 
meeting.

1. Thomas S, Kuncheria L, Roulstone V, et al. Development of a new fusion-enhanced oncolytic immunotherapy platform based on herpes simplex virus type 1. J 
Immunother Cancer. 2019;7:214.
2. Middleton MR, Aroldi F, Sacco J, et al. An open-label, single-arm, phase II clinical trial of RP1, an enhanced potency oncolytic herpes virus, combined with 
nivolumab in four solid tumor types: initial results from the skin cancer cohorts. J Clin Oncol. 2020;38(suppl 15):e22050.

Completed Research: CLINICAL/TRANSLATIONAL RESEARCH
Abstract #CR03

Characterizing Second-Line and Beyond Treatments for Primary Central 
Nervous System Lymphomas
Presenting Authors: Erin K. Yeung, PharmD, BCPS, BCOP, and Brian Primeaux, PharmD, BCOP, University of 
Texas MD Anderson Cancer Center, Houston, TX

Co-Authors: Chelsea Luo, PharmD, BCOP, Caitlin Linger, PharmD, BCOP, Sheree Chen, PharmD, BCOP, and 
Bryan Do, PharmD, BCOP, University of Texas MD Anderson Cancer Center Houston, TX

BACKGROUND: Primary central nervous system lymphoma (PCNSL) is a rare and aggressive lymphoma that affects 
the CNS in the absence of other systemic involvement. High-dose methotrexate (HD-MTX)–based regimens are 
recommended as frontline treatment, followed by consolidation with high-dose chemotherapy regimens, whole brain 
radiation therapy (WBRT) with or without temozolomide (TMZ), or autologous stem-cell transplant (autoSCT). 
Despite treatment advancements with the introduction of HD-MTX and rituximab, up to half of patients will have 
disease relapse, 10% to 15% may have primary refractory disease, and the median survival is approximately 2 months 
without additional intervention. Treatment for relapsed or refractory disease can widely vary because preferred 
regimens in this setting are not well-established.
OBJECTIVES: The primary objective was to characterize the therapies used in relapsed or refractory PCNSL. The 
secondary objective was to characterize the consolidation methods used after frontline treatment.
METHODS: This retrospective, descriptive analysis included adult patients with PCNSL who received an HD-MTX–
based frontline regimen between April 1, 2016, and July 1, 2022. Patients who received HD-MTX for the treatment 
of secondary CNS lymphoma, PCNSL arising from non–B cell origin, and intraocular lymphoma were excluded.
RESULTS: A total of 54 patients were included in this study, with a median age of 67 years. Thirty-one (57%) patients 
received consolidation therapy with rituximab and high-dose cytarabine (R-HDAC), WBRT, or both. Thirteen (24%) 
patients proceeded with autoSCT. Twenty-five patients had disease progression, with 17 patients opting for second-line 
treatment. The second-line treatments were WBRT (24%), clinical trial (18%), rituximab with lenalidomide (18%), 
re-induction with HD-MTX–based regimens (18%), ibrutinib plus rituximab (12%), and R-HDAC (12%). Seven 
patients had disease progression, and all received third-line treatment. The treatments varied, including rituximab with 
lenalidomide; ibrutinib with or without HD-MTX; rituximab, methotrexate, and cytarabine; R-HDAC; rituximab plus 
nivolumab; and WBRT. Five patients received a fourth-line regimen, including rituximab with or without lenalidomide, 
rituximab plus HD-MTX, and nivolumab monotherapy. The regimens for the 3 patients who received fifth-line 
treatment and beyond included rituximab plus TMZ and pembrolizumab monotherapy in addition to the previously 
mentioned regimens.
CONCLUSION: To our knowledge, this is the first real-world, retrospective descriptive analysis of regimen utilization 
for relapsed or refractory PCNSL. As evidenced by this analysis, regimen selection varies and is highly dependent on 
physician preference and patient factors, including clinical trial eligibility, previous therapies, performance status, 
organ function, and treatment intent. Prospective clinical trials are desperately needed to guide the management of 
this disease in patients with a poor prognosis.

1. Ferreri AJM, Calimeri T, Cwynarski K, et al. Primary central nervous system lymphoma. Nat Rev Dis Primers. 2023;9:29.
2. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines): Central Nervous System Cancers. Version 
1.2023. March 24, 2023. Accessed August 18, 2023. www.nccn.org/professionals/physician_gls/pdf/cns.pdf
3. Grommes C, DeAngelis LM. Primary CNS lymphoma. J Clin Oncol. 2017;35:2410-2418. 
4. Ferreri AJM. How I treat primary CNS lymphoma. Blood. 2011;118:510-522.
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Abstract #CR04

Coordinating Better Outcomes in Multiple Myeloma: An Educational 
Initiative to Elevate Pharmacist Leadership in Novel Antibodies and 
CAR-T Therapy
Presenting Author: Jeffrey Murray, PharmD, PVI, PeerView Institute For Medical Education, New York, NY

Co-Authors: Carmine DeLuca and Michael Beyer, PVI, PeerView Institute For Medical Education; Zahra 
Mahmoudjafari, PharmD, The University of Kansas Cancer Center, Kansas City, KS; R. Donald Harvey, PharmD, 
Emory School of Medicine, Atlanta, GA

BACKGROUND: As the role of the clinical pharmacist evolves, it is crucial that hematology-oncology pharmacists, 
as experts in drug information, develop knowledge and clinical skills to guide safe and effective delivery of modern 
antibody and cellular therapies to patients with multiple myeloma (MM).
OBJECTIVES: To improve pharmacists’ knowledge and ability regarding integration of these platforms into MM care, 
PeerView designed an educational initiative that provided guidance on navigating real-world challenges in using 
CD38- and BCMA-directed antibody and CAR-T therapy across various MM treatment settings and insights into how 
pharmacists can modernize MM treatment protocols by ensuring appropriate care coordination, addressing safety and 
dosing considerations, and optimizing therapy delivery.
METHODS: A live and enduring educational initiative was launched in conjunction with the 2023 HOPA annual 
meeting. Expert faculty used a linked case-based approach to enhance the understanding and application of antibody 
and cellular therapies in MM, providing insights on appropriate care coordination, safety and dosing considerations, 
and optimal therapy delivery. To measure the effects of the education, PeerView assessed learners before and after 
participation. Enduring participant responses were compared with a demographically matched nonparticipant sample.
RESULTS: The participants (N=1256; 140 live and 1116 enduring) had a substantial increase in knowledge and 
competence regarding BCMA CAR-T constructs and neurotoxicity management, including  the understanding of the 
efficacy and safety profiles of subcutaneous versus intravenous isatuximab, with a 57% increase after the live event and 
a 42% improvement over nonparticipants with the enduring activity; proficiency in developing step-up dosing 
schedules for teclistamab in patients with relapsed or refractory MM, with 83% of live and 88% of enduring learners 
responding correctly; and the ability to develop modernized protocols to address practical aspects of care when using 
antibody and cellular therapy platforms, with 94% versus 49% of nonparticipants answering related questions 
correctly. The participants indicated a strong intent to implement learned strategies, counsel patients on treatment, 
and integrate novel approaches into practice, and 92% versus 38% of nonparticipants planned to always or frequently 
coordinate care for patients with MM receiving CAR-T therapy during intake, preinfusion, infusion, and the early and 
late-care continuum.
CONCLUSION: The findings demonstrate the efficacy of this initiative in enhancing pharmacist preparedness 
through a greater understanding of medication information and ability to manage practical aspects of care. By 
addressing these gaps, this initiative will improve the integration of antibody and cellular therapies into patient care 
to ultimately enhance patient outcomes and quality of life.

1. PeerView Institute for Medical Education. Coordinating better outcomes in multiple myeloma: pharmacist leadership with novel antibodies and CAR-T therapy. 
Activity release date: April 14, 2023. www.peerview.com/coordinating-better-outcomes-in-multiple-myeloma-2820?AudienceID=PVI&promocode=700&SpecID=69
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Completed Research: CLINICAL/TRANSLATIONAL RESEARCH
Abstract #CR05

Darolutamide, Enzalutamide, and Apalutamide for Nonmetastatic 
Castration-Resistant Prostate Cancer Patients in the United States 
(DEAR): Comparative Real-World Evidence
Presenting Author: Kirollos Hanna, PharmD, BCPS, BCOP, FACCC, Mayo Clinic College of Medicine, St. Paul, MN

Co-Authors: Alicia K. Morgans, MD, Dana-Farber Cancer Institute, Boston, MA; Neal D. Shore, MD, Carolina 
Urologic Research Center, Myrtle Beach, SC; Nasreen Khan, PhD, Bayer HealthCare, Whippany, NJ Niculae 
Constantinovici, MD, Bayer Consumer Care AG, Basel, Switzerland; Javeed Khan, MSc, Bayer UK, Reading, England; 
Guifang Chen, MSc, Bayer HealthCare, Whippany, NJ; Julie Xu, MSc, Bayer Canada, Mississauga, ON, Canada; Jorge 
Ortiz, MD, Bayer HealthCare, Whippany, NJ; Daniel J George, MD, Duke Cancer Institute, Durham, NC

BACKGROUND: Androgen receptor inhibitors (ARIs) are recommended for patients with nonmetastatic, castration-
resistant prostate cancer (nmCRPC). Darolutamide, a novel ARI, has a distinct structure with low blood-brain barrier 
penetration which may confer a lower risk for central nervous system–related adverse events (AEs), and a lower risk 
for the AEs that are frequently associated with ARIs.
OBJECTIVE: DEAR (NCT05362149) is the first study comparing the real-world utilization, outcomes, and AEs of 
darolutamide versus enzalutamide and apalutamide in patients with nmCRPC.
METHODS: DEAR was a retrospective chart review cohort study that used electronic medical records from the 
Precision Point Specialty network of US urology practices. Eligible patients had nmCRPC, no previous novel 
hormonal therapy, and had initiated their first ARI treatment (index date) between August 2019 and March 2022. 
The outcomes analyzed included the proportion of patients who discontinued initial ARI treatment and the reasons 
for ARI discontinuation, the proportion whose disease progressed to metastatic CRPC (mCRPC), and the incidence 
of AEs. A comparative analysis was performed of the patients who received darolutamide versus those who received 
enzalutamide and those who received apalutamide using the Cox proportional hazards model for the time to 
discontinuation and time to mCRPC, adjusting for observed baseline factors.
RESULTS: In total, 870 patients were included (darolutamide n=362; enzalutamide n=382; apalutamide n=126). The 
median ages were 80, 79, and 80 years; the median baseline prostate-specific antigen doubling times were 6.8 months, 
6.4, months, and 7.4 months; and the median follow-up times were 22.2 months, 22.7 months, and 23.3 months for 
darolutamide, enzalutamide, and apalutamide, respectively. Other baseline characteristics were similar across all 
groups. A lower proportion of patients discontinued darolutamide versus enzalutamide or apalutamide (30.4% vs 
40.8% and 46%) or an mCRPC event (17.7% vs 28.3% and 27.8%) during the study period. The most common 
reason for treatment discontinuation was for AEs (darolutamide, 10.2%; enzalutamide, 14.4%; apalutamide, 15.1%). 
Multivariate analyses adjusting for baseline factors showed that patients who received darolutamide had a lower risk 
for ARI discontinuation (hazard ratio [HR], 0.73; 95% confidence interval [CI], 0.56-0.94 vs HR, 0.61; 95% CI, 0.44-
0.85;) and mCRPC (HR, 0.59; 95% CI, 0.43-0.82 vs HR, 0.65; 95% CI, 0.42-0.99) over time versus enzalutamide and 
apalutamide. A lower proportion of patients receiving darolutamide had AEs versus enzalutamide and apalutamide 
(24.9% vs 29.3% and 30.2%).
CONCLUSION: Overall, a lower proportion of patients discontinued their initial ARI treatment, had disease 
progression to mCRPC, or had AEs after receiving darolutamide versus enzalutamide or apalutamide. In analyses 
adjusting for observed baseline factors, the patients who received darolutamide had a considerably lower risks for ARI 
discontinuation and mCRPC than the patients who received enzalutamide or apalutamide. This study confirms the 
efficacy and favorable tolerability profile of darolutamide in a real-world setting.

1. Saad F, Bögemann M, Suzuki K, Shore N. Treatment of nonmetastatic castration-resistant prostate cancer: focus on second-generation androgen receptor inhibi-
tors. Prostate Cancer Prostatic Dis. 2021;24:323-334.
2. Fizazi K, Shore N, Tammela TL, et al. Darolutamide in nonmetastatic, castration-resistant prostate cancer. N Engl J Med. 2019;380:1235-1246. Erratum in N Engl 
J Med. 2022;387:860.
3. Hussain M, Fizazi K, Saad F, et al. Enzalutamide in men with nonmetastatic, castration-resistant prostate cancer. N Engl J Med. 2018;378:2465-2474.
4. Smith MR, Saad F, Chowdhury S, et al. Apalutamide treatment and metastasis-free survival in prostate cancer. N Engl J Med. 2018;378:1408-1418.
5. Sternberg CN, Fizazi K, Saad F, et al. Enzalutamide and survival in nonmetastatic, castration-resistant prostate cancer. N Engl J Med. 2020;382:2197-2206.
6. Smith MR, Saad F, Chowdhury S, et al. Apalutamide and overall survival in prostate cancer. Eur Urol. 2021;79:150-158.
7. Tomaszewski EL, Moise P, Krupnick RN, et al. Symptoms and impacts in non-metastatic castration-resistant prostate cancer: qualitative study findings. Patient. 
2017;10:567-578.
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8. Srinivas S, Mohamed AF, Appukkuttan S, et al. Physician preferences for non-metastatic castration-resistant prostate cancer treatment. BMC Urol. 2020;20:73.
9. Appukkuttan S, Madaj K, Du Y, et al. Real-world utilization of apalutamide and enzalutamide in non-metastatic castrate resistant prostate cancer: a retrospective 
study. J Urol. 2021;206(suppl 3):e412.
10. Specialty Networks. UroGPO, PPS Analytics. Accessed February 22, 2023. www.specialtynetworks.com

Completed Research: CLINICAL/TRANSLATIONAL RESEARCH 
Abstract #CR06

Dosing, Safety, and Pharmacokinetics of Combination Therapy With 
Darolutamide, Androgen-Deprivation Therapy, and Docetaxel for 
Metastatic Hormone-Sensitive Prostate Cancer in the ARASENS Study
Presenting Author: Ji Sun, PharmD, PhD, BCNSP, BCOP, University of California San Diego, La Jolla, CA

Co-Authors: Matthew R. Smith, MD, PhD, Massachusetts General Hospital Cancer Center, Boston, MA; Bertrand 
Tombal, MD, PhD, Division of Urology, IREC, Cliniques Universitaires Saint Luc, UCLouvain, Brussels, Belgium; 
Maha Hussain, MD, Northwestern University, Feinberg School of Medicine, Chicago, IL; Fred Saad, MD, 
University of Montreal Hospital Center, Montreal, Quebec, Canada; Karim Fizazi, MD, PhD, Institut Gustave 
Roussy, University of Paris-Saclay, Villejuif, France; Cora N. Sternberg, MD, Englander Institute for Precision 
Medicine, Weill Cornell Department of Medicine, Meyer Cancer Center, New York-Presbyterian Hospital, New 
York, NY; E. David Crawford, MD, UC San Diego School of Medicine, San Diego, CA; Natasha Littleton, Bayer 
Ltd., Dublin, Ireland; Yuan Wang, Weijiang Zhang, and Rui Li, Bayer HealthCare Pharmaceuticals, Whippany, NJ; 
Arash Rezazadeh Kalebasty, MD, University of California, Irvine, Orange, CA

BACKGROUND: In the ARASENS study (NCT02799602), darolutamide (DARO) plus androgen-deprivation 
therapy (ADT) and docetaxel (DOC) significantly reduced the risk for death by 32.5% (hazard ratio, 0.68; 95% 
confidence interval, 0.57-0.80; P<.001) versus placebo (PBO) plus ADT and DOC in patients with metastatic 
hormone-sensitive prostate cancer (mHSPC). The incidences of treatment-emergent adverse events (TEAEs) were 
similar between the treatment groups. We report the dosing, safety, and pharmacokinetics (PK) of the coadministration 
of DARO plus ADT and DOC.
METHODS: Patients with mHSPC were randomized 1:1 to DARO 600 mg twice daily or PBO, plus ADT and DOC 
(75 mg/m2 every 21 days for 6 cycles). The effect of DARO on DOC PK was assessed by noncompartmental analysis 
from the first 25 patients with dense PK data and by population PK for all patients. DARO PK from ARASENS were 
compared with PK data from ARAMIS (NCT02200614; without DOC) to evaluate the impact of DOC on DARO PK.
RESULTS: The full analysis set included 1305 patients (DARO, n=651; PBO, n=654). The median treatment 
duration was longer with DARO than with PBO (41 months vs 16.7 months, respectively), and more DARO-treated 
patients (45.9% vs 19.1%, respectively) were receiving treatment at the data cutoff (October 25, 2021). Most patients 
completed 6 cycles of DOC (DARO, 87.6%; PBO, 85.5%), and a similar proportion of patients required DOC dose 
modification (interrupted/delayed or reduced; DARO, 60% vs PBO, 62.9%). TEAEs led to DOC discontinuation or 
reduction in 8% versus 19.9% and 10.3% versus 19.5% of patients who received DARO and PBO, respectively. 
Population PK analysis indicated that DOC PK in ARASENS was generally consistent with the existing literature. A 
slight numeric increase in DOC exposure was observed in the DARO plus ADT and DOC arm, with 15% higher 
maximum plasma concentration (geometric mean, 1.93 vs 1.68 µg/mL) and 6% higher area under the concentration-
time curve (AUC0-tlast within an 8-hour sampling interval, 2.10 vs 1.99 µg·h/mL) versus PBO plus ADT and DOC. 
This small increase is likely not clinically relevant given the variability in DOC exposure (coefficient of variation, 23%-
54%). PK meta-analysis of ARASENS and ARAMIS, including the patients’ intrinsic characteristics as covariates (eg, 
age, body weight, region), indicated a 10% lower AUC0-12ss of DARO in patients receiving DOC versus not receiving 
DOC, which is not considered clinically relevant.
CONCLUSION: DARO plus ADT and DOC increases overall survival with a similar overall incidence of TEAEs and 
no observed drug-drug interactions between DARO and DOC. DARO can be effectively and safely administered with 
DOC in patients with mHSPC without clinically relevant changes in the PK of either agent.

1. Smith MR, Hussain M, Saad F, et al. Darolutamide and survival in metastatic, hormone-sensitive prostate cancer. N Engl J Med. 2022;386:1132
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Completed Research: PRACTICE MANAGEMENT RESEARCH 
Abstract #CR07

Evaluating Patient Hesitancy in Receiving a Second Dose of Evusheld 
(Tixagevimab and Cilgavimab) for COVID-19 Prevention After a Food 
and Drug Administration Dosing Recommendation Update
Presenting Authors: Fouad Boulbol, PharmD, Community Cancer Institute, Clovis, CA; Mohamed Karah Ali, 
PharmD, BCOP, Community Medical Centers, Clovis, CA

Co-Authors: Rebekah Faccinto, PharmD; Ngoc Nguyen, PharmD; Haifaa Abdulhaq, MD; Mohammed Bukari, MD; 
and Richard Ward, CCRC, Community Cancer Institute, Clovis, CA

BACKGROUND: Tixagevimab in combination with cilgavimab (Evusheld) was granted Emergency Use Authorization 
(EUA) by the FDA on December 8, 2021, to reduce the incidence of SARS-CoV-2 RT-PCR–positive symptomatic 
illness (COVID-19) in select patients. It was initially recommended for patients to receive tixagevimab 150 mg 
concurrently with cilgavimab 150 mg. On February 24, 2022, the FDA updated the EUA to increase the dose to 
tixagevimab 300 mg concurrently with cilgavimab 300 mg.
OBJECTIVE: This dose increase required patients to receive the updated dose. Despite this, many patients in our 
clinic did not receive their second dose, and this study will seek to evaluate why.
METHODS: In this institutional review board–approved retrospective, single-center study, we examined 25 patients 
who received a single dose of Evusheld from December 8, 2021, through February 24, 2022. It was later discovered 
that there were patients who did not receive their second dose. These patients were contacted to evaluate the reason 
why they did not receive their updated dose. Assessments on the patient’s education level, concerns of side effects, 
concerns of efficacy, concerns of lack of full FDA approval, transportation issues, as well as if the updated dose were 
explained appropriately.
RESULTS: Of the 19 evaluable patients, 74% were not at all concerned about the potential side effects, 63% were 
not concerned about efficacy, 68% were not concerned that the medication was not fully approved by the FDA, and 
89% had no transportation issues to come to the clinic. In all, 63% of the patients stated that the necessity of the 
second dose was explained well or very well, whereas 32% of patients stated that it was not explained at all. Almost 
90% of the patients who did not receive their second dose stated that lack of communication was the primary reason.
CONCLUSION: The majority of patients were interested in receiving the second dose of Evusheld. Although 
communications were sent out to providers and their team, only 42% of the patients received their second dose of 
Evusheld. During the COVID-19 pandemic, managing oncology patients presented unique challenges, and providing 
additional immune support was a significant concern. Our clinic is looking at improving its communication methods 
to ensure that such treatments reach patients effectively, and to also ensure that such omissions are not repeated in 
the future.

1. World Health Organization. Coronavirus disease (COVID-19). www.who.int/health-topics/coronavirus#tab=tab_1
2. Centers for Disease Control and Prevention. Long COVID or post-COVID conditions. www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
3. Mayo Clinic. U.S. Coronavirus Map: Tracking the Trends. www.mayoclinic.org/coronavirus-covid-19/map
4. Clinicaltrials.gov. A Phase III Randomized, Double-Blind, Placebo-Controlled, Multi-Center Study in Adults to Determine the Safety and Efficacy of AZD7442, a 
Combination Product of Two Monoclonal Antibodies (AZD8895 and AZD1061), for Pre-Exposure Prophylaxis of COVID-19. NLM identifier: NCT04625725. 
Updated December 20, 2022. https://clinicaltrials.gov/study/NCT04625725
5. US Food and Drug Administration. FDA authorizes revisions to Evusheld dosing. June 29, 2022. Accessed August 8, 2022. www.fda.gov/drugs/drug-safety-and-
availability/fda-authorizes-revisions-evusheld-dosing 
6. Evusheld. Lexi-Drugs. Lexicomp online [database online]. Wolters Kluwer Clinical Drug Information, Inc. http://online.lexi.com. 
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First-Line Nivolumab + Ipilimumab + Chemotherapy Versus 
Chemotherapy Alone in Metastatic Non–Small Cell Lung Cancer: 
CheckMate 9LA 4-Year Clinical Update
Presenting Author: Steven L. McCune, MD, PhD, Wellstar Northwest Georgia Oncology Centers, Marietta, GA

Co-Authors: David P. Carbone, The Ohio State University Comprehensive Cancer Center, Columbus, OH; Tudor-
Eliade Ciuleanu, Institutul Oncologic Prof Dr Ion Chiricută and University of Medicine and Pharmacy Iuliu 
Haţieganu, Cluj-Napoca, Romania; Michael Schenker, SF Nectarie Oncology Center, Craiova, Romania; Manuel 
Cobo-Dols, Unidad de Gestión Clínica Intercentros de Oncología Médica, Hospitales Universitarios Regional y 
Virgen de la Victoria, IBIMA, Málaga, Spain; Stephanie Bordenave, L’institut du Thorax, Nantes, France; Oscar 
Juan-Vidal, Hospital Universitario La Fe, Valencia, Spain; Juliana Menezes, Hospital Nossa Senhora da Conceição, 
Porto Alegre, Brazil; Niels Reinmuth, Asklepios Lung Clinic, Munich-Gauting, Germany; Eduardo Richardet, 
IONC Instituto Oncológico de Córdoba, Cordoba, Argentina; Ying Cheng, Jilin Cancer Hospital, Changchun, 
Jilin, China; Hideaki Mizutani, Saitama Cancer Center, Saitama, Japan; Luis G. Paz-Ares, Hospital Universitario, 12 
de Octubre, Universidad Complutense de Madrid, Madrid, Spain; Shun Lu, Shanghai Lung Cancer Center, 
Shanghai Chest Hospital, Shanghai JiaoTong University, Shanghai, China; Thomas John, Austin Hospital, 
Heidelberg, Victoria, Australia; Xiaoqing Zhang, Nan Hu, David Balli, Vipul Baxi, and Jaclyn Neely, Bristol Myers 
Squibb, Princeton, NJ; Martin Reck, Airway Research Center North, German Center for Lung Research, 
LungClinic, Grosshansdorf, Germany

BACKGROUND: In CheckMate 9LA (NCT03215706), first-line nivolumab + ipilimumab + chemotherapy (N+I+C) 
demonstrated durable survival benefit in patients with metastatic non–small cell lung cancer (NSCLC) versus 
chemotherapy alone.
OBJECTIVE: To report updated efficacy and safety with a 4-year minimum follow-up.
METHODS: Adults with stage IV/recurrent NSCLC (no known sensitizing EGFR/ALK alterations) and Eastern 
Cooperative Oncology Group performance score ≤1 were randomized 1:1 to nivolumab 360 mg every 3 weeks plus 
ipilimumab 1 mg/kg every 6 weeks and 2 cycles of chemotherapy (n=361) or 4 cycles of chemotherapy alone (n=358). 
Patients were stratified by sex, tumor PD-L1 (<1% vs ≥1%), and histology (squamous vs nonsquamous). Maintenance 
pemetrexed was allowed in the chemotherapy arm (nonsquamous NSCLC). Assessments included overall survival 
(OS), progression-free survival, objective response rate, safety, and treatment-free interval (TFI; time from last study 
dose to start of first subsequent systemic treatment or death).
RESULTS: At 47.9 months of minimum follow-up (database lock, February 2023; median follow-up, 54.5 months), 
N+I+C continued to provide long-term, durable OS benefit versus chemotherapy in all randomized patients (hazard 
ratio [HR], 0.74; 95% confidence interval [CI], 0.63-0.87; 4-year OS rate, 21% vs 16%, respectively). Similar clinical 
benefit was seen with N+I+C versus chemotherapy by PD-L1 status (PD-L1 <1%: HR, 0.66; 95% CI, 0.50-0.86; 4-year 
OS rate 23% vs 13%, respectively; PD-L1 ≥1%: HR, 0.74; 95% CI, 0.60-0.92; 4-year OS rate 21% vs 16%, respectively) 
and by histology (squamous: HR, 0.64; 95% CI, 0.48-0.84; 4-year OS rate 20% vs 10%, respectively; nonsquamous: 
HR, 0.80; 95% CI, 0.66-0.97; 4-year OS rate 22% vs 19%, respectively). The proportions of responders with ongoing 
response at 4 years were 25% versus 12% (all randomized), 29% versus 0% (PD-L1 <1%), 24% versus 15% (PD-L1 
≥1%), 17% versus 6% (squamous), and 30% versus 16% (nonsquamous). In all patients who received N+I+C (n=358), 
the median TFI was 2.2 months, and 11% of the patients remained treatment-free and alive at 4 years. In patients who 
discontinued all components of N+I+C as a result of treatment-related adverse events (n=61), the 4-year OS rate was 
41%, the median TFI was 10.6 months, and the 4-year TFI rate was 27%. No new safety signals were identified with 
longer follow-up.
CONCLUSION: With a 4-year minimum follow-up, patients who received N+I+C continued to derive long-term, 
durable efficacy benefit versus chemotherapy, regardless of PD-L1 expression or histology, with greater magnitude of 
benefit in patients with PD-L1 <1% or squamous histology. Together, these data further reinforce the use of N+I+C 
as an efficacious first-line treatment option for patients with metastatic NSCLC.

This abstract was previously presented at the 2023 American Society of Clinical Oncology Annual Meeting.
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Impact of Frailty on Outcomes After CAR T-Cell Therapy for Patients 
with Relapsed/Refractory Multiple Myeloma
Presenting Author: James A. Davis, PharmD, BCOP, MUSC College of Pharmacy, Medical University of South 
Carolina, Charleston, SC

Co-Authors: Danai Dima, MD, Department of Hematology-Oncology, Cleveland Clinic, Taussig Cancer Center, 
Cleveland, OH; Nausheen Ahmed, MD, Shaun DeJarnette, and Joseph McGuirk, MD, Division of Hematologic 
Malignancies & Cellular Therapeutics, University of Kansas Medical Center, Westwood, KS; Xuefei Jia, MS, 
Department of Biostatistics and Quantitative Science, Cleveland Clinic, Cleveland, OH; Shahzad Raza, MD, Jack 
Khouri, MD, Jason Valent, MD, and Faiz Anwer, MD, Department of Hematology-Oncology, Cleveland Clinic, 
Taussig Cancer Center, Cleveland, OH; Al-Ola Abdallah, MD, Division of Hematologic Malignancies & Cellular 
Therapeutics, University of Kansas Medical Center, Westwood, KS; Hamza Hashmi, MD, Department of 
Hematology-Oncology, Medical University of South Carolina, Charleston, SC

BACKGROUND: With a median age at diagnosis of 69 years, multiple myeloma (MM) primarily affects elderly 
patients, of whom many have been excluded from clinical trials evaluating CAR T-cell therapy. It has been shown that 
chronologic age alone should not be a barrier towards effective treatments including stem cell transplant and CAR T 
cells, and that instead of age, frailty scores should be incorporated into screening assessments.
OBJECTIVE: Because there is limited literature on the safety and efficacy of CAR T-cell therapy in frail patients, we 
retrospectively evaluated the clinical characteristics and outcomes of frail patients with MM who received CAR T-cell 
therapy.
METHODS: Three academic medical centers contributed data that included patients who had received BCMA-
directed CAR T-cell therapy. Frailty was defined using the simplified frailty index (score based on age + ECOG perfor
mance status + comorbidity index; frail = score ≥2). The outcomes included the incidence and severity of cytokine 
release syndrome (CRS), immune effector cell–associated neurotoxicity syndrome (ICANS), infections, treatment-
related mortality, overall response rates (ORRs), progression-free survival (PFS), and overall survival (OS).
RESULTS: Of the 136 patients analyzed (age, 41-81 years), 83 (61%) were considered frail at the time of CAR T cell 
infusion. The frail group had a significantly higher proportion of renal insufficiency (18% vs 6%), performance status 
≥2 (18% vs 2%), triple-class refractoriness, and worse comorbidity burden than the nonfrail group. Although the frail 
group had less CRS (76% vs 79%) and more ICANS (39% vs 17%) than the nonfrail group, the incidences of grade 
≥3 CRS and ICANS were similar. The rates of infection were similar between the groups, with nearly one third of the 
patients having an infection within 6 months of receiving CAR T cell infusion. With a median follow-up of 7 months, 
the best ORR was 81% in the frail group versus 96% in the nonfrail group. The median PFS was 6.9 months in the 
frail group versus 11.1 months in nonfrail group (P=.028). The median OS was 14 months in the frail group and was 
not reached in the nonfrail group (P=.025). Treatment-related mortality was observed in 7 (8%) patients in the frail 
group and in 1 patient in the nonfrail group.
CONCLUSION: Most patients in this real-world study were frail by simplified frailty index. Although frail patients 
had worse performance status and higher comorbidity burden at the time of infusion, the incidence of high-grade 
toxicities was similar. When compared with the nonfrail group, frail patients had statistically inferior survival 
outcomes. This study highlights the need for fitness-based assessments to personalize care for patients with MM.

1. Rajeeve S, Usmani SZ. How old is too old for CAR-T cell therapies in multiple myeloma? Transplant Cell Ther. 2023;29:343-344.
2. Reyes KR, Huang CY, Lo M, et al. Safety and efficacy of BMCA CAR-T cell therapy in older patients with multiple myeloma. Transplant Cell Ther. 2023;29:350-355.
3. Facon T, Dimopoulos MA, Meuleman N, et al. A simplified frailty scale predicts outcomes in transplant-ineligible patients with newly diagnosed multiple myeloma 
treated in the FIRST (MM-020) trial. Leukemia. 2020;34:224-233.
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Improving Post-Transplant Vaccination Compliance via Implementation 
of a Clinical Pharmacist–Managed Service
Presenting Authors: Christopher Clayton, PharmD, BCOP, and Sol Atienza, BS, PharmD, Advocate Health, 
Milwaukee, WI

Co-Authors: Justin Graff, PharmD, BCOP, University of Wisconsin Health, Madison, WI; Brittany Mejaki, 
PharmD, BCOP, and Michael Williams, PharmD, BCOP, Advocate Health, Milwaukee, WI

BACKGROUND: Post-transplant vaccination plays a key role in restoring immunocompetence after hematopoietic 
stem cell transplant (HSCT) and chimeric antigen receptor T cell therapy (CAR-T), a population at increased risk for 
preventable infections because of the loss of humoral immunity and long-term immunosuppression. In 2020, our 
vaccine protocol and procedures were updated to delegate post-transplant vaccination management to the HSCT 
pharmacists. This included electronic immunization plan generation, scheduling coordination with clinic staff, and 
quarterly compliance tracking. Vaccination compliance was added as an internal quality measure, with an overall aim 
of >90% inactive vaccine receipt.
OBJECTIVES: The primary objective was to evaluate the incidence of vaccine administration in baseline and 
pharmacist-managed groups at each due time. The secondary objectives were to measure if administrations were on 
time (within 1 month of due date) as well as the utilization of optional vaccines (meningococcal, hepatitis B, varicella-
zoster) among the baseline population.
METHODS: This retrospective, single-center review obtained data via the electronic medical record and state 
immunization registry for all patients who received an autologous or allogeneic HSCT, or CAR-T within our 
institution between December 1, 2017, and September 1, 2021, which allowed for all patients to be at least 24 months 
post-transplant. Those patients who received more than 1 HSCT or cellular therapy during the study time were 
excluded. COVID-19 and influenza vaccines were not included. The patients were divided into 2 groups: baseline and 
pharmacist managed. If death occurred during the revaccination period, the patient was deemed ineligible for 
remaining vaccines due. Live vaccines were evaluated separately because of the potential variations in clinical eligibility.
RESULTS: Overall, 125 patients were included for evaluation: 50 baseline and 75 pharmacist managed. The baseline 
cohort consisted of 100% autologous HSCT and the intervention group consisted of 67% autologous, 28% allogeneic, 
and 5% CAR-T. Inactive vaccine compliance was increased on average from a baseline 88.3% to 95.4%; 80% of the 
time points were above goal. Nearly 25% more patients in the intervention group were on time. Live vaccine 
administration was higher in the baseline population than in the pharmacist-managed population (71% vs 44%, 
respectively). Optional vaccines were received 64% of the time.
CONCLUSION: HSCT pharmacist intervention improved inactive vaccine compliance and timeliness under a 
revised schedule that contained historically optional vaccines as standard. Discrepancy in live vaccine administration 
may result from the study cutoff soon after the 24-month eligibility date for some patients, as well as a clinically 
heterogenous patient population. Based on these findings, we will continue the pharmacist-managed revaccination 
service at our site.

1. Tomblyn M, Chiller T, Einsele H, et al. Guidelines for preventing infectious complications among hematopoietic cell transplantation recipients: a global perspec-
tive. Biol Blood Marrow Transplant. 2009;15:1143-1238. Erratum in: Biol Blood Marrow Transplant. 2010;16:294.
2. Ljungman P, Cordonnier C, Einsele H, et al. Vaccination of hematopoietic cell transplant recipients. Bone Marrow Transplant. 2009;44:521-526.
3. Carpenter PA, Englund JA. How I vaccinate blood and marrow transplant recipients. Blood. 2016;127:2824-2832.
4. Centers for Disease Control and Prevention. Altered immunocompetence: recipients of hematopoietic cell transplants. Accessed December 19, 2023. www.cdc.
gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html 
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Incidence and Outcomes of Pneumonitis/Interstitial Lung Disease in 
Patients Receiving Trastuzumab Deruxtecan
Presenting Authors: Jennifer A. Hutchinson, PharmD, BCOP, and E. Bridget Kim, PharmD, BCPS, BCOP, 
Massachusetts General Hospital, Boston, MA

Co-Authors: Lily Jia, PharmD, BCOP, Beth Israel Deaconess Medical Center, Boston, MA; Christina Jacob, 
PharmD Candidate, Massachusetts General Hospital, Boston, MA; Allison Bicker, PharmD Candidate, 
Massachusetts General Hospital, Boston, MA

BACKGROUND: Trastuzumab deruxtecan (T-DXd) is a HER2-targeted antibody-drug conjugate currently approved 
for metastatic HER2+ and HER2-low breast cancer, HER2-mutant non–small cell lung cancer, and HER2+ gastric 
cancer. Although the adverse events of T-DXd are generally manageable, clinical trials showed increased rates of 
interstitial lung disease (ILD), with an overall incidence up to 15.4% across all disease states, 3.5% of which were grade 
≥3. Given its novel mechanism of action and expanding use in practice, a better understanding of ILD monitoring 
and management is necessary to ensure patients fully benefit from T-DXd.
OBJECTIVE: To examine the incidence, severity, and management of ILD in patients receiving T-DXd compared 
with clinical trials.
METHODS: This study was a retrospective chart review of patients who have received ≥1 dose of T-DXd at 
Massachusetts General Hospital or Beth Israel Deaconess Medical Center between December 2019 and February 
2023. Patients aged ≥18 years with a diagnosis of breast, gastric, or lung cancer were included. The primary outcome 
was the incidence of ILD. The secondary outcomes included the timing and severity of ILD based on the Common 
Terminology Criteria for Adverse Events and management strategies for confirmed ILD.
RESULTS: A total of 126 patients (breast cancer, 80%; gastric cancer, 11%; lung cancer, 9%) were included in this 
multicenter, retrospective review. The median number of T-DXd doses received was 6 (range, 1-50 doses), with a 
median treatment duration of 126 days (range, 0-1085; interquartile range [IQR], 46-193). The overall incidence of 
confirmed ILD was 5.6%, with 1 patient (4%) having a grade ≥3 event. The median time to the first incidence of ILD 
was 81 days (range, 1-273; IQR, 52-148), with a median time to resolution of 44 days (range, 8-258; IQR, 28-95). ILD 
was primarily managed with observation (71%), steroids (25%), and supportive care (8%). All 24 patients who had 
confirmed or possible ILD had ≥1 risk factor; 95.8% had ≥1 previous anticancer therapies with a notable risk for ILD, 
79% had previous chest radiation, 29% had a history of smoking, and 25% had a history of lung disease (including 
ILD).
CONCLUSION: The incidence of T-DXd–associated ILD in this study was less than that reported in clinical trials; 
however, the severity remained similar. Patients with risk factors for ILD were more likely to have ILD. This study 
demonstrates the need for increased awareness and monitoring of ILD, particularly in patients with preexisting risk 
factors for ILD.

1. Enhertu (fam-trastuzumab deruxtecan-nxki) injection, for intravenous use [prescribing information]. Daiichi Sankyo; August 2022.
2. Powell CA, Modi S, Iwata H, et al. Pooled analysis of drug-related interstitial lung disease and/or pneumonitis in nine trastuzumab deruxtecan monotherapy 
studies. ESMO Open. 2022;7:100554. 
3. Kish JK, Mehta S, Kwong J, et al. Monitoring and management of interstitial lung disease/pneumonitis among patients with metastatic breast cancer treated with 
trastuzumab deruxtecan. J Clin Oncol. 2022;40(suppl 16):1036. 
4. Bardia A, Harnden K, Mauro L, et al. Clinical practices and institutional protocols on prophylaxis, monitoring, and management of selected adverse events asso-
ciated with trastuzumab deruxtecan. Oncologist. 2022;27:637-645. 

Copyright © 2024 by Amplity Health; protected by U.S. copyright law. 
Photocopying, storage, or transmission by magnetic or electronic means is strictly prohibited by law.



17www.JHOPonline.com  l  Journal of Hematology Oncology PharmacyVol 14  l  Special Feature  l  March 2024

HOPA 2024 ABSTRACTS

Completed Research: PRACTICE MANAGEMENT RESEARCH
Abstract #CR13

Number-Needed-to-Treat Analyses of Zanubrutinib in Relapsed/
Refractory Chronic Lymphocytic Leukemia
Presenting Author: Kirollos Hanna, PharmD, BCPS, BCOP, FACCC, Minnesota Oncology, St Paul, MN

Co-Authors: Marjan Massoudi, PharmD, BeiGene USA, San Diego, CA; Mei Xue, BeiGene USA, Cambridge, MA; 
Mark Balk, PharmD, BCPS, BeiGene USA, Salt Lake City, UT; Hossein ZivariPiran, Evidera, Toronto, ON, Canada

BACKGROUND: Chronic lymphocytic leukemia (CLL) is the most common leukemia type, with an annual 
incidence of 4.9 per 100,000 people in the United States. In 2020, an estimated 207,463 people were living with CLL. 
Zanubrutinib is a Bruton tyrosine kinase inhibitor that is FDA approved for CLL. In the phase 3 ALPINE trial 
(NCT03734016), zanubrutinib elicited a significantly higher overall response rate and significantly longer progression-
free survival (PFS) than ibrutinib.
OBJECTIVE: This study aimed to compare zanubrutinib versus ibrutinib in relapsed/refractory (R/R) CLL by 
calculating the number needed to treat (NNT) to avoid 1 event of disease progression or death and the associated 
incremental costs.
METHODS: A health-economic model was developed to evaluate the number of patients with R/R CLL who needed 
treatment to avoid progression or death from the US payer perspective. The payer blend was assumed to be 40% 
commercial and 60% Medicare. Clinical efficacy data were extracted from the ALPINE trial. The 24-month PFS from 
the final study analysis (zanubrutinib, 79.5%; ibrutinib, 67.3%) was used for the model base-case analysis. The model 
considered the costs of treatment, adverse-event management, medical resource utilization, and subsequent treatment. 
The model captured the NNT, incremental cost per treated patient, and incremental cost per additional patient who 
had disease progression or died. Deterministic sensitivity analyses were conducted to assess the parameter uncertainties 
and key model drivers. The impact of different PFS estimates was tested in scenario analyses.
RESULTS: The base-case results from the NNT model showed that for every 8 patients treated, 1 event of disease 
progression or death would be avoided with zanubrutinib compared with ibrutinib. The total costs per patient treated 
with zanubrutinib and ibrutinib were $370,558 and $430,150, respectively, with a cost-savings of $59,593 per 
zanubrutinib-treated patient in a 24-month time frame. Drug costs and PFS had major impacts on the incremental 
cost per patient. Varying the PFS scenarios (including adjustment for drug interruption, COVID-19–related death, or 
treatment discontinuation) changed the NNT from 8 to 12 patients and was associated with a cost-savings of $58,179 
to $67,153 per patient treated with zanubrutinib. Applying the model results to a hypothetical clinical practice of 100 
patients treated with zanubrutinib versus ibrutinib suggested that approximately 13 patients would avoid events of 
disease progression or death.
CONCLUSION: This NNT model suggests that treating patients who have R/R CLL with zanubrutinib versus 
ibrutinib results in more favorable clinical and economic outcomes in the United States.

1. National Cancer Institute SEER Program. Registry groupings in SEER data and statistics. Accessed March 28, 2022. https://seer.cancer.gov/registries/terms.html
2. Brukinsa (zanubrutinib) capsules, for oral use [prescribing information]. BeiGene Ltd.; Published 2019. Accessed March 30, 2022. www.accessdata.fda.gov/drug-
satfda_docs/label/2023/213217s007lbl.pdf
3. Brown JR, Eichhorst B, Hillmen P, et al. Zanubrutinib or ibrutinib in relapsed or refractory chronic lymphocytic leukemia. N Engl J Med. 2023;388:319-332.
4. ALPINE-CSR. A phase 3, randomized study of zanubrutinib (BGB-3111) compared with ibrutinib in patients with relapsed/refractory chronic lymphocytic leuke-
mia or small lymphocytic lymphoma. https://clinicaltrials.gov/study/NCT03734016 
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Patient Perspective: Logistics of Intravenous Iron Administration and 
Adherence to Therapy
Presenting Authors: Sonia Talwar, PharmD, Pharmacosmos Therapeutics, Morristown, NJ; Les Louden, PharmD, 
MS, St Joseph’s Hospital-BayCare Health System, Tampa, FL

Co-Authors: Barbara J. Wilson, MS, RN, AOCN, ACNS-BC, Self-Employed, Marietta, GA; Eun-Ju Lee, MD, Weill 
Cornell Medicine, New York, NY

BACKGROUND: Iron deficiency anemia (IDA) affects approximately 5 million people in the United States and has 
a substantial effect on health and quality of life (QoL). Intravenous iron (IVI) is indicated for the treatment of IDA 
when oral iron is not effective or tolerated. Although IVI treatments are effective, some patients miss or delay their 
appointments, potentially leading to incomplete IVI treatment response.
OBJECTIVE: To identify the barriers to treatment with IVI from the patient perspective.
METHODS: In early 2023, patients aged >18 years in the United States with a confirmed diagnosis of IDA who 
recently received IVI therapy were asked to respond to an online survey conducted by The Harris Poll. The questions 
queried patient demographics, appointment logistics, IVI infusion experience, the impact of infusion on daily 
activities, the reason(s) for missed doses, and ways to improve adherence.
RESULTS: A total of 323 patients completed the survey, of whom 193 reported being prescribed ≥2 IVI infusions 
per month; 71 of the 193 (36.8%) patients reported having missed at least 1 dose. These 71 patients had an average 
age of 34.9 years and were mostly female (76.1%) and Caucasian (64.8%). The patients resided in urban areas (45.1%), 
near a city (38.0%), or in rural areas (16.9%). The leading causes of IDA were heavy menstrual bleeding (36.6%) and 
inflammatory bowel disease (18.3%). Respondents received an average of 2.62 IVI infusions monthly. The average 
reported time (minutes) spent on IVI appointment logistics included scheduling the infusions (46), traveling to the 
infusion center (76), the arrival to the start time of the infusion (51), and infusion chair time (89). Patients reported 
that IVI treatment negatively impacted their productivity (63.4%) and their attendance at important events (64.8%), 
and they schedule their life around treatment (80.3%). The most common reasons for missing a dose were “due to a 
conflict,” “fitting the scheduled appointment,” and “transportation difficulties.” Most patients (84.5%) agreed that 
fewer IVI infusions would improve adherence to the full prescribed course of therapy. Overall, 38% of patients were 
not satisfied with the infusion frequency, 84.5% preferred fewer trips, and 85.9% would favor a single-dose option.
CONCLUSION: Despite the therapeutic benefits of IVI treatment, more than one-third of patients prescribed ≥2 IVI 
infusions monthly reported missing an infusion. The time spent on arranging and receiving IVI treatment negatively 
impacted patients’ perspectives on their treatment. From these variables, the patients’ preference for a single-dose 
treatment option may improve adherence and QoL. Based on the responses, convenience should be included and 
discussed when determining an IVI treatment choice, because it plays an important role in patient adherence.

1. Miller JL. Iron deficiency anemia: a common and curable disease. Cold Spring Harb Perspect Med. 2013;3:a011866. 
2. Camaschella C. Iron-deficiency anemia. N Engl J Med. 2015;372:1832-1843.
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Pharmacist-Led Monitoring for Patients Initiating PARP Inhibitor 
Therapy
Presenting Authors: Brooke Looney, PharmD, CSP, and Stephanie White, PharmD, CSP, Vanderbilt University 
Medical Center, Nashville, TN 

Co-Authors: Kristen Whelchel, PharmD, CSP, Autumn Zuckerman, PharmD, CSP, Ryan Moore, MS, and  
Leena Choi, PhD, Vanderbilt University Medical Center, Nashville, TN; Paul Hueseman, PharmD, MS, 
AstraZeneca, St Louis, MO

BACKGROUND: Patients taking poly (ADP-ribose) polymerase inhibitors (PARPi) often encounter adverse events 
(AEs) soon after initiation that may lead to treatment interruptions, dose reductions, and discontinuations. Research 
is needed to understand if increased treatment monitoring early in therapy impacts outcomes.
OBJECTIVE: This study assessed the impact of pharmacist-led tailored monitoring on medication interruptions, dose 
reductions, discontinuations, and emergency department visits/hospitalizations over the first 90 days of treatment in 
patients initiating PARPi therapy.
METHODS: This was a single-center, pre- and postintervention study of adults initiating PARPi therapy between 
November 2017 and October 2019 or July 2021 and October 2022 with medication filled by the center’s specialty 
pharmacy or the manufacturer assistance program. Clinical trial participants and patients without an FDA-approved 
use for PARPi therapy were excluded. A tailored early treatment monitoring intervention program was implemented 
in July 2021. Patients initiating PARPi therapy received counseling and a welcome kit at therapy initiation, followed 
by 7 monitoring calls over 90 days aligned with the expected onset of AEs. Pharmacists documented patient-reported 
AEs, pharmacist interventions, and outcomes in the specialty pharmacy database. Descriptive statistics were used to 
compare data between the study arms. Specific AEs and pharmacist intervention frequency were also described.
RESULTS: Preintervention (n=28; data reported first throughout) and postintervention (n=29; data reported second 
throughout) populations were similar, mostly white (82%, 90%), female (96%, 90%), had median ages of 62 years 
(interquartile range [IQR] 53-72) and 63 years (IQR 56-69), and had median disease durations of 1.8 years (IQR 1.4-
3.6) and 1.1 years (IQR, 0.6-3.3). Olaparib was the most frequently prescribed PARPi (89%, 90%), and ovarian cancer 
was the most common cancer type (82%, 69%). Postintervention patients had fewer interruptions in treatment (54% 
vs 31%) with a shorter treatment duration (median days, 17 [IQR 7-24] vs 7 [IQR 6-21]). Dose reductions were similar 
between the arms (36% vs 34%). Discontinuations occurred more in the postintervention population (18% vs 31%); 
however, disease progression drove treatment discontinuation in both arms (80% vs 89%). Fewer hospitalizations 
occurred in the postintervention population (25% vs 7%) although emergency department visits were similar in both 
groups (7% vs 10%). Fatigue (46%, 76%) and nausea (36%, 72%) were reported most often in both arms. The most 
common interventions were supportive therapy (43%) and treatment interruption (39%) in the preintervention group 
and patient education (93%), and supportive therapy (62%) was the most common in the postintervention group.
CONCLUSION: Patients receiving pharmacist-led tailored monitoring during the first 90 days of PARPi therapy had 
fewer hospitalizations and fewer and shorter dose treatment interruptions. Larger studies are needed to verify the 
impact of pharmacist-led interventions.

1. LaFargue CJ, Dal Molin GZ, Sood AK, Coleman RL. Exploring and comparing adverse events between PARP inhibitors. Lancet Oncol. 2019;20:e15-e28.
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Predictive Factors of Dose Reduction Among Patients Treated  
With Palbociclib for Advanced or Metastatic Breast Cancer in a 
Real-World Setting
Presenting Authors: Sandra Savignac, PharmD, MSc, CIUSSS de l’Est-de-l’Île-de-Montréal, Quebec, Canada; 
Marianne Boyer, BPharm, MSc, BCOP, Centre hospitalier de l’Université de Montréal, Quebec, Canada

Co-Authors: Christine Messier, BPharm, MSc, BCOP, and Marie-Lawrence Monfette, PharmD, MSc, BCOP, 
Centre hospitalier de l’Université de Montréal, Quebec, Canada; Nathalie Letarte, PharmD, MSc, BCOP, Faculté 
de pharmacie, Université de Montréal, Centre hospitalier de l’Université de Montréal, Quebec, Canada

BACKGROUND: The Canadian palbociclib monograph recommends a starting dose of 125 mg/day and subsequent 
dose reductions during treatment if adverse events occur. However, in practice, clinicians sometimes choose to initiate 
palbociclib at a lower dose to prevent the occurrence of adverse events in patients who are considered more likely to 
have them.
OBJECTIVES: This study aimed to identify baseline patient characteristics that may predict the need for palbociclib 
dose reduction during treatment. The secondary objectives were to describe treatment patterns and clinical outcomes, 
including progression-free survival (PFS), in patients treated with palbociclib at the Centre hospitalier de l’Université 
de Montréal (CHUM). The study also aimed to identify the frequency and type of interventions carried out by 
oncology pharmacists for these patients.
METHODS: This single-center, retrospective medical chart review study included adults diagnosed with hormone 
receptor–positive, human epidermal growth factor 2–negative, advanced or metastatic breast cancer treated with 
palbociclib in combination with letrozole or fulvestrant between April 2019 and June 2022 at CHUM. Logistic 
regression was performed to identify the factors predicting dose reduction during treatment. The Kaplan-Meier 
method was used to estimate PFS. Log-rank tests were performed for comparison.
RESULTS: A total of 149 patients were included: 59.7% were treated with palbociclib plus letrozole, and 40.3% were 
treated with palbociclib plus fulvestrant. Most patients (65.1%) received palbociclib as first-line therapy. The median age 
was 66 years, and 1.3% of patients were men. Palbociclib was initiated at 125 mg/day and 75 mg/day or 100 mg/day 
in 90.6% and 9.4% of patients, respectively. Palbociclib dose reductions occurred in 37.6% of all patients, mostly as 
a result of neutropenia. Only 2 factors were predictive of dose reduction: age ≥70 years (odds ratio [OR], 2.1; 95% 
confidence interval [CI], 1.063-4.148; P=.033) and absolute neutrophil count (ANC) <3.5 × 109/L before initiating 
treatment (OR, 3.120; 95% CI, 1.516-6.422; P=.002). Exploratory analyses showed that the median PFS was 17.3 
months; patients with dose reduction had a better median PFS (20.4 vs 14.1 months; P=.112). Pharmacists carried out 
on average 14.4 interventions per patient, mainly to answer questions from oncology nurses (17.5%).
CONCLUSION: These real-world data suggest that patients aged ≥70 years and those whose ANC before initiating 
treatment is <3.5 × 109/L may benefit from an up-front dose reduction because they are at higher risk for a dose 
reduction of palbociclib during treatment.

1. Cristofanilli M, Rugo HS, Im SA, et al. Overall survival with palbociclib and fulvestrant in women with HR+/HER2- ABC: updated exploratory analyses of PALOMA-3, 
a double-blind, phase III randomized study. Clin Cancer Res. 2022;28:3433-3442.
2. Diéras V, Harbeck N, Joy AA, et al. Palbociclib with letrozole in postmenopausal women with ER+/HER2- advanced breast cancer: hematologic safety analysis of
the randomized PALOMA-2 trial. Oncologist. 2019;24:1514-1525.
3. Ibrance (palbociclib) capsules, for oral use [prescribing information]. Pfizer; December 2022. Accessed October 9, 2023. www.pfizermedicalinformation.ca/en/ibrance
4. Rugo HS, Finn RS, Diéras V, et al. Palbociclib plus letrozole as first-line therapy in estrogen receptor-positive/human epidermal growth factor receptor 2-negative
advanced breast cancer with extended follow-up. Breast Cancer Res Treat. 2019;174:719-729.
5. Verma S, Bartlett CH, Schnell P, et al. Palbociclib in combination with fulvestrant in women with hormone receptor-positive/HER2-negative advanced metastat-
ic breast cancer: detailed safety analysis from a multicenter, randomized, placebo-controlled, phase III study (PALOMA-3). Oncologist. 2016;21:1165-1175.
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Real-Life Study: Evaluation of the Safety of PARP Inhibitors in Ovarian 
Cancer at the Centre Hospitalier de l’Université de Montréal (CHUM)
Presenting Authors: Marianne Boyer, BPharm, MSc, BCOP, and Marie-Lawrence Monfette, PharmD, MSc, BCOP, 
Centre hospitalier de l’Université de Montréal, Quebec, Canada

Co-Authors: Sarah Villeneuve, PharmD Candidate, and Nathalie Letarte, PharmD, MSc, DESG, BCOP, Centre 
hospitalier de l’Université de Montréal, Quebec, Canada

BACKGROUND: Poly (ADP-ribose) polymerase inhibitors (PARPi) significantly improve progression-free survival in 
ovarian cancer. However, these oral treatments have a safety profile that requires close monitoring. In a real-life setting, 
it is important to be aware of adverse events and their impact on treatment, such as treatment interruption, dose 
reduction or permanent discontinuation. Management of toxicities results in a significant burden for the treating 
team, including oncology nurse navigators and oncology pharmacists.
OBJECTIVE: To describe the tolerance of PARPi in a population of patients with ovarian cancer in real-life settings 
and the impact on the workload of oncology nurses and pharmacists.
METHODS: This is a retrospective, observational study including women with ovarian cancer treated with olaparib 
or niraparib as maintenance therapy between April 1, 2019, and March 31, 2022, at Centre hospitalier de l’Université 
de Montréal (CHUM). The primary end point was to compare the incidence of adverse events between patients treated 
at CHUM and phase 3 trials. The secondary end points included analyzing the incidence of dose reduction or dose 
interruption and the interventions performed by oncology nurses and pharmacists.
RESULTS: A total of 65 patients were included in this study, of whom 42 patients received olaparib and 23 received 
niraparib. Although 58% of patients required a dose reduction, 61% of them required at least 1 dose interruption. 
The majority of patients receiving niraparib initiated their treatment at a reduced dose of 200 mg once daily, regardless 
of weight, platelet count, and indication. Thrombocytopenia and fatigue were the most common hematologic and 
nonhematologic adverse events, leading to a dose interruption in 23% and 9% of patients, respectively. The most 
common adverse events leading to dose modifications were nonhematologic adverse events (41%), thrombocytopenia 
(15%), and anemia (14%). Oncology pharmacists and nurses provided a median of 7 (2.5-70) interventions per patient 
monthly, with the most frequent interventions focusing on care coordination and laboratory monitoring. The median 
follow-up duration of patients was 8.3 months.
CONCLUSION: Our study shows that in real-world settings, PARPi use leads to a higher frequency of dose 
reductions. In addition, the monitoring of patients undergoing PARPi treatment places a substantial workload on the 
healthcare team. As the indication for these medications continues to broaden, workload is a factor to be considered, 
and a thoughtful approach is necessary to optimize the management of patients on PARPi treatment.

1. Moore K, Colombo N, Scambia G, et al. Maintenance olaparib in patients with newly diagnosed advanced ovarian cancer. N Engl J Med. 2018;379:2495-2505.
2. González-Martín A, Pothuri B, Vergote I, et al. Niraparib in patients with newly diagnosed advanced ovarian cancer. N Engl J Med. 2019;381:2391-2402.
3. Eakin CM, Ewongwo A, Pendleton L, et al. Real world experience of poly (ADP-ribose) polymerase inhibitor use in a community oncology practice. Gynecol Oncol. 
2020;159:112-117.
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Remote Outpatient Temperature Monitoring for Early Detection of 
Febrile Neutropenia After High-Dose Cytarabine Consolidation 
Chemotherapy (the REMEDY Trial)
Presenting Authors: Emily Behren Ketchum, PharmD, BCOP, Wellstar-MCG Health Georgia Cancer Center, 
Augusta, GA; Amber B. Clemmons, PharmD, BCOP, FHOPA, University of Georgia College of Pharmacy, 
Augusta, GA

Co-Authors: Stephanie Daniels, PA-C, and Sarah Jimenez, DNP, APN-BC, AGACNP, AOCNP, Wellstar-MCG 
Health Georgia Cancer Center, Augusta, GA; Mohammad Mian, MD, PhD, MPH, and Locke J. Bryan, MD, 
Department of Medicine, Hematology and Oncology, Wellstar-MCG Health Georgia Cancer Center, Augusta, GA

BACKGROUND: Febrile neutropenia (FN) is a common and potentially life-threatening complication of high-dose 
cytarabine (HiDAC) consolidation for patients with acute myeloid leukemia (AML). Early detection may limit negative 
sequelae. Although continuous temperature monitoring via commercially available remote temperature monitoring 
transdermal patch (RTM-patch) is reported to detect FN earlier than intermittent manual monitoring in hospitalized 
patients, evaluation in the outpatient oncology setting is lacking.
OBJECTIVE: To examine the feasibility and effectiveness of a remote continuous temperature monitoring device for 
early detection of FN after HiDAC.
METHODS: This institutional review board–approved pilot study compared a prospective cohort (July 2021-May 
2023) of patients utilizing RTM-patch for 15 days after HiDAC or until hospitalization for FN, with a historical cohort 
(January 2015-July 2021) who used manual intermittent monitoring with a thermometer. The subjects included were 
aged ≥18 years and received HiDAC consolidation monotherapy for AML. The subjects in the prospective cohort 
signed informed consent and were provided transdermal patches, a phone if needed, instruction on patch placement 
and smartphone application, and an end-of-study satisfaction survey. The outcomes measured included the incidence 
of FN, hospital and intensive care unit (ICU) admission and length of stay, and death. The descriptive statistics are 
reported.
RESULTS: Most subjects in the retrospective and prospective cohorts received HiDAC 3 gm/m2 (68% vs 50%) with 
growth factor (95% vs 100%) and antibiotic prophylaxis (83% vs 79%). The retrospective cohort included 41 cycles 
for 21 patients. In the retrospective cohort, admission for FN occurred after 13 cycles (32%), 4 (9.8%) patients 
required transfer to the ICU, 28 (68%) had microbiologically defined infection, and none died. In the prospective 
cohort, 17 subjects over 22 cycles were screened, resulting in 12 subjects and 14 cycles enrolled. Two (14%) subjects 
self-discontinued early for technical difficulties. Eight patients had fever, but 2 (25%) refused to go to the hospital. 
Admission for FN occurred after 6 cycles (43%), and 1 (7%) subject had documentation of sepsis per an outside 
hospital. None of the patients in the prospective cohort required ICU transfer, had microbiologically defined 
infection, or died. Of the 9 surveys completed, all reported ease of use of patches and application; however, 1 of the 
9 subjects reported skin irritation, and 8 cycles had at least 1 technical difficulty (patch misplacement or malfunction, 
distance from smartphone app, etc).
CONCLUSION: Limited data from this pilot study suggest a remote temperature monitoring device is feasible and 
potentially beneficial in mitigating the negative outcomes of FN in the outpatient setting; however, various technology 
issues should be considered when devising further studies and evaluating the clinical benefit of these devices in the 
ambulatory cancer population.

1. Clinical Studies. TempTraq. Accessed October 9, 2023. https://temptraq.healthcare/clinical-studies/
2. Flora C, Tyler J, Mayer C, et al. High-frequency temperature monitoring for early detection of febrile adverse events in patients with cancer. Cancer Cell. 
2021;39:1167-1168. 
3. Nessle CN, Flora C, Sanford E, et al. High-frequency temperature monitoring at home using a wearable device: a case series of early fever detection and antibiotic 
administration for febrile neutropenia with bacteremia. Pediatr Blood Cancer. 2022;69:e29835.
4. van Vliet M, Donnelly JP, Potting CMJ, Blijlevens NMA. Continuous non-invasive monitoring of the skin temperature of HSCT recipients. Support Care Cancer. 
2010;18:37-42.
5. Freifeld AG, Bow EJ, Sepkowitz KA, et al. Clinical practice guideline for the use of antimicrobial agents in neutropenic patients with cancer: 2010 update by the 
Infectious Diseases Society of America. Clin Infect Dis. 2011;52:e56-e93.
6. Taplitz RA, Kennedy EB, Bow EJ, et al. Outpatient management of fever and neutropenia in adults treated for malignancy: American Society of Clinical Oncolo-
gy and Infectious Diseases Society of America Clinical Practice Guideline Update. J Clin Oncol. 2018;36:1443-1453.
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Survey of PGY-2 Oncology Residency Program Directors to Assess 
Current Resources and Effects on Burnout
Presenting Author: Eugene R. Przespolewski, PharmD, BCOP, DPLA, Roswell Park Comprehensive Cancer 
Center, Buffalo, NY

Co-Authors: Alharith Abdel-Arazzaq, University at Buffalo School of Pharmacy and Pharmaceutical Sciences, 
Buffalo, NY; Sarah Mullin Falls, MS, PhD, and Grazyna Riebandt, PharmD, BCOP, DPLA, Roswell Park 
Comprehensive Cancer Center, Buffalo, NY

BACKGROUND: Many hematology-oncology pharmacists have reported high burnout levels for reasons including 
increased hours worked and administrative requirements in a recently completed survey. This has resulted in 
challenges in recruiting and retaining hematology-oncology pharmacists in addition to already demanding clinical 
responsibilities. Oncology PGY-2 residency program directors (OPGY-2 RPDs) are particularly vulnerable with 
voluminous regulations and administrative requirements to conduct a residency program in addition to clinical 
responsibilities. Neither the well-being of OPGY-2 RPDs nor the implementation and impact of additional resources 
have been described.
OBJECTIVES: The goal is to describe the status, structure, support for RPDs, and time requirements of OPGY-2 
across the country and to provide a well-being assessment of these RPDs to capture the level of burnout.
METHODS: A 22-question survey was sent to 124 OPGY-2 RPDs from the American Society of Health-System 
Pharmacists (ASHP) residency program directory. OPGY-2 RPDs were asked about their programs, perceptions on 
workload, time requirements, and a one-time Stanford Professional Fulfillment Index (PFI). Descriptive statistics were 
used for demographic questions, resources, incentives, time requirements, and basic assessment of the PFI. Where 
appropriate, nonparametric tests were used to assess the differences. To identify the program structure factors that 
promote OPGY-2 RPD professional fulfillment, linear regression was used to predict the Professional Fulfillment Scale 
measure.
RESULTS: The overall response rate was 45.9%. Most respondents had ≤3 years of experience (61.4%), ≤15 
preceptors (66.7%), and ≤2 residents (70.1%). In all, 61.5% of OPGY-2 RPDs had no title-related incentives, but 
17.5% had budgeted protected time, 15.7% had financial incentives, and 12.2% had incentives not listed. A total of 
73.6% of RPDs felt that they spent ≥5 hours weekly on RPD responsibilities, and 68.4% felt this was not enough time 
to manage them. Clinically, 43.8% felt they managed responsibilities effectively. In all, 50.8% felt that the ASHP 
standards did not provide enough time to cover responsibilities, and 70% of OPGY-2 RPDs have considered stepping 
down within the past 12 months. The mean (standard deviation [SD]) PFI score was 2.6 (SD±0.6), and 35.09% of 
RPDs reported high professional fulfillment. The mean burnout score was 1.5 (SD±0.7), and 47.37% of RPDs 
reported high burnout. No specific variable was significantly associated with burnout. Spearman’s rank correlation 
coefficient is –0.4995 (P<.001), suggesting a moderately strong negative correlation between burnout and PFI.
CONCLUSION: Based on self-reporting and PFI scores, there are high levels of burnout among RPDs and a high risk 
for attrition. OPGY-2 RPDs need more support to run residency programs including ≥5 hours of protected time.

1. Golbach AP, McCullough KB, Soefje SA, et al. Evaluation of burnout in a national sample of hematology-oncology pharmacists. JCO Oncol Pract. 
2021:18:e1278-e1288.
2. Rao KV, Gulbis AM, Mahmoudjafari Z. Assessment of attrition and retention factors in the oncology pharmacy workforce: results of the oncology pharmacy 
workforce survey. J Am Coll Clin Pharm. 2022;5:1112-1120.
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Taxane Titration: To Prime or Not to Prime?
Presenting Author: Garrett Rompelman, PharmD, BCOP, Dana-Farber Cancer Institute, Boston, MA

Co-Authors: Vlashyn, Olga, PharmD, MS, Mazzola, Emanuele, PhD, Lynch, Donna-Marie, FNP, Menon, Susanne, 
CNP, Alvarez, Michele, MSN, RN BMT-CN, and Jabaley, Terri, PhD, RN, OCN, Dana-Farber Cancer Institute, 
Boston, MA

BACKGROUND: Patients exposed to paclitaxel and docetaxel (taxanes) have an increased rate of hypersensitivity 
reaction (HSR), especially during the first and second exposures (21% to upward of 41%). Most symptoms are mild 
that involve skin reactions, to more severe, including anaphylaxis and death. Taxane administration varies in practice 
settings, including the rate of infusion during titration and priming intravenous lines with drug versus diluent because 
of a lack of supporting evidence in the literature.
OBJECTIVES: To determine the impact of titrating taxanes on HSR incidence rates and severity in patients receiving 
first or second taxane doses, and to identify if there is a difference between HSR incidence rates and severity in the 
first 2 exposures when priming the taxane lines with drug compared with priming with diluent.
METHODS: A total of 99 taxane patient infusions (first and second doses) were titrated using lines primed with drug 
and were prospectively monitored and compared for HSR incidence and severity with a retrospective cohort of taxane 
infusions (n=123) without titration. A follow-up monitoring of 999 taxanes with a modified titrated rate and lines 
primed with diluent were then compared with the original cohort (n=99, titrated infusions using lines primed with 
drug) and (n=123, nontitrated infusions) to evaluate the differences in HSR rate and severity.
RESULTS: There was a significant decrease (P<.001; 6% vs 18.7%) in the incidence rates of HSRs when titrating 
taxanes using a line primed with drug compared with taxane patients exposed without titration. In addition, there was 
no significant difference (P=.659) between HSR rates and severity when taxane patients were titrated with lines primed 
with diluent compared with lines primed with drug.
CONCLUSION: These comparisons showed a significant reduction in HSRs when patients received a slow rate of 
infusion during the initial exposures to taxanes. There was no statistical difference between priming with diluent 
versus with drug when both groups were titrated, proving a slower rate of administration is crucial. In both analyses, 
there was no significant difference in severity based on the grade of reaction; however, the use of epinephrine and the 
incidence of hospitalizations and treatment interruptions were reduced in the titration arms.

1. Paclitaxel injection, for intravenous use [prescribing information]. Hospira; April 2021. https://labeling.pfizer.com/ShowLabeling.aspx?id=4559
2. Docetaxel injection, for intravenous use [prescribing information]. Hospira; May 2023. https://labeling.pfizer.com/showlabeling.aspx?format=PDF&id=4411
3. Mendez S, Culmone K, Ramos R, Sweeney-Moore A. Hypersensitivity reactions: practice recommendations for paclitaxel administration. Clin J Oncol Nurs. 
2021;25:713-716.
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Treatment and Outcomes Associated With Caplacizumab in the 
Management of Acquired Thrombotic Thrombocytopenic Purpura
Presenting Authors: Justin R. Arnall, PharmD, BCOP, Atrium Health Specialty Pharmacy Service, Charlotte, NC; 
Donald C. Moore, PharmD, BCPS, BCOP, DPLA, FCCP (Senior Author), Atrium Health Levine Cancer Institute, 
Charlotte, NC

Co-Authors: Thuy Tran, PharmD, BCOP, CSP, Atrium Health Specialty Pharmacy Service, Charlotte, NC; Nuti 
Desai, PharmD, WakeMed Cancer Care, Raleigh, NC

BACKGROUND: Despite standard-of-care treatments, mortality rates for acquired thrombotic thrombocytopenic 
purpura (aTTP) of as high as 20% continue to be reported, identifying a need for improved treatment strategies. 
Caplacizumab, a humanized monoclonal antibody that targets von Willebrand factor, has shown faster platelet 
normalization and lower aTTP recurrence rates. Despite its approval based on phase 3 clinical trial results, many
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questions remain regarding the practical applicability and clinical value of caplacizumab.
OBJECTIVES: The primary objective of this study was to compare aTTP exacerbation or refractory disease between 
patients with aTTP who received caplacizumab versus those who did not. The secondary objectives include 
exacerbation, relapse, refractory aTTP, time to platelet normalization, time to recurrence, duration of therapeutic 
plasma exchange (PEX), and duration of hospitalization.
METHODS: A single-center, retrospective chart review was conducted to evaluate the effectiveness of caplacizumab 
in patients diagnosed with aTTP between January 1, 2012, and October 31, 2021. Patients meeting the inclusion 
criteria were stratified by exposure to caplacizumab (largely before and after the drug’s market approval). Patient, 
disease, and treatment characteristics were analyzed via descriptive statistics. Categorical and continuous outcomes 
were analyzed using Fisher’s exact test and Wilcoxon rank-sum test, respectively. All statistical tests were 2-sided, and 
P<.05 was considered statistically significant.
RESULTS: A total of 48 patients (n=16 caplacizumab, n=32 non-caplacizumab) were included in this study. The 
caplacizumab group was more likely to be African American (75% vs 21%, respectively) and receive rituximab (93.4% 
vs 34.4%, respectively) compared with the non-caplacizumab group. Other characteristics were similar between the 
groups. Although not statistically significant, patients in the caplacizumab group were less likely to have aTTP 
exacerbation or refractory disease compared with the non-caplacizumab group (6% vs 22%, respectively; P=.24). The 
caplacizumab group had a similar safety profile to the non-caplacizumab group, including all-cause mortality (6% vs 
22%, respectively; P=.24). One major bleeding event was reported among the patients who received caplacizumab (not 
requiring factor support).
CONCLUSION: The study’s findings were consistent with the results reported in previous clinical trials. Based on 
our findings and previous literature, patients with aTTP may see benefit in the initiation of caplacizumab. We 
identified a trend in effectiveness outcomes that may suggest a clinical benefit with the addition of caplacizumab. A 
similar duration of hospitalization between the caplacizumab and non-caplacizumab groups (14 days vs 12 days, 
respectively) is likely accounted for by the institutional standard of care to taper PEX. These data may be useful in 
continuing to optimize the role of caplacizumab in the management of aTTP.

1. Hanlon A, Metjian A. Caplacizumab in adult patients with acquired thrombotic thrombocytopenic purpura. Ther Adv Hematol. 2020;11:2040620720902904.
2. Scully M, Cataland SR, Peyvandi F, et al. Caplacizumab treatment for acquired thrombotic thrombocytopenic purpura. N Engl J Med. 2019;380:335-346.
3. Peyvandi F, Scully M, Kremer Hovinga JA, et al. Caplacizumab for acquired thrombotic thrombocytopenic purpura. N Engl J Med. 2016;374:511-522.
4. Peyvandi F, Cataland S, Scully M, et al. Caplacizumab prevents refractoriness and mortality in acquired thrombotic thrombocytopenic purpura: integrated analysis. 
Blood Adv. 2021;5:2137-2141.
5. Zheng XL, Vesely SK, Cataland SR, et al. ISTH guidelines for treatment of thrombotic thrombocytopenic purpura. J Thromb Haemost. 2020;18:2496-2502.
6. Cuker A, Cataland SR, Coppo P, et al. Redefining outcomes in immune TTP: an international working group consensus report. Blood. 2021;137:1855-1861.
7. Schulman, S.; Kearon, C. Definition of major bleeding in clinical investigations of antihemostatic medicinal products in non-surgical patients. J Thromb Haemost. 
2005;3:692-694.
8. Joly BS, Coppo P, Veyradier A. Thrombotic thrombocytopenic purpura. Blood. 2017;129:2836-2846.
9. Pascual-Izquierdo C, Domingo-González A. Prediction of severity and mortality in acquired thrombotic thrombocytopenic purpura (aTTP). Utility of clinical-bio-
logical scores. J Clin Haematol. 2021;2:65-72.
10. Lim W, Vesely SK, George JN. The role of rituximab in the management of patients with acquired thrombotic thrombocytopenic purpura. Blood. 2015;125:1526-
1531.
11. Scully M, McDonald V, Cavenagh J, et al. A phase 2 study of the safety and efficacy of rituximab with plasma exchange in acute acquired thrombotic thrombo-
cytopenic purpura. Blood. 2011;118:1746-1753.
12. Montoya RC, Poiesz BJ. Rituximab as prophylaxis in chronic relapsing thrombotic thrombocytopenic purpura: a case report and review of the literature. Blood 
Coagul Fibrinolysis. 2012;23:338-341.
13. Westwood JP, Thomas M, Alwan F, et al. Rituximab prophylaxis to prevent thrombotic thrombocytopenic purpura relapse: outcome and evaluation of dosing 
regimens. Blood Adv. 2017;1:1159-1166.
14. Zwicker JI, Muia J, Dolatshahi L, et al. Adjuvant low-dose rituximab and plasma exchange for acquired TTP. Blood. 2019;134:1106-1109.
15. Dutt T, Shaw RJ, Stubbs M, et al. Real-world experience with caplacizumab in the management of acute TTP. Blood. 2021;137:1731-1740.
16. Völker LA, Kaufeld J, Miesbach W, et al. Real-world data confirm the effectiveness of caplacizumab in acquired thrombotic thrombocytopenic purpura. Blood 
Adv. 2020;4:3085-3092. Erratum in: Blood Adv. 2022;6:2434. 
17. Logothetis CN, Patel A, Eatrides J, et al. Post approval experience with caplacizumab for acquired thrombotic thrombocytopenic purpura at a single institution. 
J Clin Med. 2021;10:3418.
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Comparison of the Efficacy of Generic Plerixafor Versus Mozobil as 
Adjunct Peripheral Blood Stem-Cell Mobilization Agents in Patients 
With Multiple Myeloma
Presenting Authors: Hoim Kim, PharmD, BCOP, BCPS, City of Hope National Medical Center, Duarte, CA; 
Shelley Chang, MD, PhD, University of Southern California School of Medicine, Los Angeles, CA

Co-Authors: Shan Yuan, MD, and Shirong Wang, MD, City of Hope National Medical Center, Duarte, CA

BACKGROUND: Plerixafor is an adjunct agent for peripheral blood stem cell (PBSC) mobilization with well-
demonstrated safety and efficacy since its FDA approval in 2009. Until recently, plerixafor was solely available in the 
United States under the brand name of Mozobil (Sanofi-Aventis; France), and its widespread use has been limited by 
cost. Our institution recently switched from using Mozobil to generic plerixafor (Meitheal Pharmaceuticals; Chicago, 
IL) with a much lower cost.
OBJECTIVE: This retrospective, observational study was conducted to compare the mobilization efficacy of generic 
and brand-name plerixafor in patients with multiple myeloma (MM).
METHODS: Two cohorts of consecutive patients with MM who underwent PBSC mobilization immediately before 
(n=64) and after (n=61) the switch from brand-name to generic plerixafor were identified. All were mobilized with 
filgrastim at 10 µg/kg/day for 4 days, with plerixafor given subcutaneously either upfront in the evening of day 4 prior 
to starting collection on day 5 or added just in time on day 5 following low peripheral blood CD34 counts or collection 
yields. Injections and apheresis collections continued until 2-3 × 10e6 or 4-6 × 10e6 CD34+ cells/kg for single and 
double transplant candidates, respectively, were collected.
RESULTS: The 2 cohorts had no significant difference in sex (brand-name, 65.5% male; generic, 60.7% male; P=.70), 
median age (brand-name, 61.5; generic, 64; P=.30), and mean weight (brand-name, 82 kg; generic, 86.86 kg; P=.20), 
previous radiation therapy (brand-name, 14.1%; generic 9.84%; P=.59), previous number of therapy lines (brand-
name: 70% 1 line, 28.1% 2 lines, 1.56% 3 lines; generic: 67.2% 1 line, 32.8% 2 lines, 0% 3 lines; P=.70), upfront (vs 
just-in-time), or plerixafor use (brand-name, 62.5%; generic, 73.8%; P=.250). Patients required a lower median number 
of plerixafor doses and collection days in the generic arm (1; interquartile range [IQR], 1-2) versus brand arm (2; IQR, 
1-2; P<.05). Only 31% of patients in the generic arm required more than 1 dose versus 59% of patients in the brand-
name arm (P<.05). There is a significantly higher post-plerixafor day-1 yield (10e6 CD34+ cells/kg) in the generic versus 
brand-name cohorts (4.79 vs 3.78, respectively; P<.05). There were no significant differences in the median total yield 
after treatment with plerixafor (brand-name, 5.38; generic 5.47; P=.441) and the median overall cumulative total yield 
(brand-name, 5.91; generic, 5.80; P=.505). Only 4.69% and 3.28% in the brand-name and generic cohorts did not 
collect 2 × 10e6 CD34+ cells/kg (P=1).
CONCLUSION: Generic plerixafor produced similar cumulative collection yields with fewer doses and collection 
days compared to brand-name plerixafor.

1. DiPersio JF, Stadtmauer EA, Nademanee A, et al. Plerixafor and G-CSF versus placebo and G-CSF to mobilize hematopoietic stem cells for autologous stem cell 
transplantation in patients with multiple myeloma. Blood. 2009;113:5720-5726.
2. Park G, Shayani S, Stiller T, et al. Dose capping of plerixafor in patients weighing more than 100 kg at one vial led to successful mobilization outcomes and sig-
nificant cost savings. Transfusion. 2018;58:323-329.
3. Sevindik O, Bilgen H, Serin I, et al. Comparison of efficacy and safety of generic plerixafor vs original plerixafor in the mobilization of myeloma patients. Blood. 
2022;140(suppl 1):12803-12804.
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Pharmacist Interventions Resulting From a Health System Specialty 
Pharmacy 14-Day Oncology Check-In Protocol
Presenting Authors: Katie Jo Cash, PharmD, CSP, and Kristin Hutchinson, PharmD, BCOP, CSP, CPS Solutions, 
LLC, Dublin, OH

Co-Authors: Kayla Ann Phillips, PharmD, Mercer University, Macon, GA; Carly Giavatto, PharmD, Ana Lopez 
Medina, PharmD, Casey Fitzpatrick, PharmD, Andrew Wash, PharmD, PhD, Jessica Mourani PharmD, Abbey 
Hunter, PharmD, CSP, and Brandon Hardin, PharmD, MBA, CSP, CPS Solutions, LLC, Dublin, OH

BACKGROUND: Several studies have illustrated value in early patient contact following oral anticancer medication 
(OAM) initiation, particularly within the first 14 days of therapy, as adverse effects may inspire early discontinuation 
and poor adherence. Health system specialty pharmacies (HSSPs) are optimally positioned for pharmacists to adopt 
this best practice for early contact and formalize protocols to identify and mitigate issues. Despite clear advantages of 
early OAM patient contact, evaluating pharmacist-generated interventions resulting from this check-in is needed to 
understand the impact of early patient-pharmacist contact following the initiation of OAM.
OBJECTIVE: To describe the interventions created following a HSSP pharmacist-led 14-day check-in protocol in 
patients receiving OAM.
METHODS: CPS client HSSPs enacted a protocol in January 2022 requiring embedded oncology clinic pharmacists 
to contact patients within 14 days of OAM initiation, aiming to optimize adverse-effect management, offer needed 
supportive care, address adherence, and provide education. This retrospective, multicenter, descriptive study reviewed 
intervention data linked to this protocol across CPS client health systems from January 2022 to November 2023. The 
interventions included were for patients with cancer aged ≥18 years who were prescribed OAM and were clinically 
managed by HSSP pharmacists. Interventions were excluded if they were canceled or if there were incomplete or 
missing details. The intervention types included adherence, adverse drug reaction (ADR), laboratory, drug information/
education, vaccine, and regimen appropriateness. Intervention types were further categorized for reason, 
recommendation, and acceptance. Data analysis evaluated the intervention count, type, category, and acceptance rate.
RESULTS: In total, HSSP pharmacists created 1698 interventions from the 14-day check-in call. The average patient 
age was 66.3 ± 13.5 years (range, 22-95 years). The most frequently cited cancer diagnoses were breast (25.4%), 
gastrointestinal (14.4%), and prostate (12.1%).  The medications that most frequently required interventions were 
capecitabine (12.9%) and abemaciclib (8.5%). The most frequent intervention types were ADR (91.2%), followed by 
adherence (3.2%) and regimen appropriateness (2.9%). HSSP pharmacist recommendations included counseling on 
mitigation strategies (53.6%), recommending a new therapy (20.1%), recommending an office visit (10.2%), 
recommending a therapy change (8.9%), and providing disease/drug education (4.7%). Overall, 95.5% of pharmacist 
recommendations were accepted, 2.6% required a follow-up, and 1.8% were declined.
CONCLUSION: Implementing a 14-day check-in protocol allows HSSP pharmacists to mitigate barriers to OAM 
adherence and promote persistence. This study validates the importance of early check-in and illustrates the scope of 
the oncology pharmacist’s role by evaluating critically meaningful interventions and quantifying pharmacist 
recommendations and acceptance.

1. Dürr P, Schlichtig K, Kelz C, et al. The randomized AMBORA trial: impact of pharmacological/pharmaceutical care on medication safety and patient-reported out-
comes during treatment with new oral anticancer agents. J Clin Oncol. 2021;39:1983-1994.
2. Hershman DL, Shao T, Kushi LH, et al. Early discontinuation and non-adherence to adjuvant hormonal therapy are associated with increased mortality in women 
with breast cancer. Breast Cancer Res Treat. 2011;126:529-537.
3. Simons S, Ringsdorf S, Braun M, et al. Enhancing adherence to capecitabine chemotherapy by means of multidisciplinary pharmaceutical care. Support Care Cancer. 
2011;19:1009-1018.
4. Arthurs G, Simpson J, Brown A, et al. The effectiveness of therapeutic patient education on adherence to oral anti-cancer medicines in adult cancer patients in ambu-
latory care settings: a systematic review. JBI Database System Rev Implement Rep. 2015;13:244-292.
5. Stokes M, Reyes C, Xia Y, et al. Impact of pharmacy channel on adherence to oral oncolytics. BMC Health Serv Res. 2017;17:414.
6.McCabe CC, Barbee MS, Watson ML, et al. Comparison of rates of adherence to oral chemotherapy medications filled through an internal health-system specialty 
pharmacy vs external specialty pharmacies. Am J Health Syst Pharm. 2020;77:1118-1127. 
7. Khandelwal N, Duncan I, Ahmed T, et al. Impact of clinical oral chemotherapy program on wastage and hospitalizations. J Oncol Pract. 2011;7(suppl 3):e25s-e29s.
8. Rosenberg SM, Petrie KJ, Stanton AL, et al. Interventions to enhance adherence to oral antineoplastic agents: a scoping review. J Natl Cancer Inst. 2020;112:443-465.
9. Lam MS, Cheung N. Impact of oncology pharmacist-managed oral anticancer therapy in patients with chronic myelogenous leukemia. J Oncol Pharm Pract. 2016;22:741-
748.
10. Jacobs JM, Pensak NA, Sporn NJ, et al. Treatment satisfaction and adherence to oral chemotherapy in patients with cancer. J Oncol Pract. 2017;13:e474-e485
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Post-Transplant Cyclophosphamide, Tacrolimus, and Mycophenolate vs 
Tacrolimus and Methotrexate as GVHD Prevention Following Allogeneic 
Stem Cell Transplant With Myeloablative Conditioning
Presenting Authors: Mary C. Cash, PharmD, BCOP, and Erin M. Eberwein, PharmD, BCOP, Duke University 
Hospital, Durham, NC

Co-Authors: Elizabeth R. Eubanks, PharmD, MPH, BCPS, BCOP, and Daniel Schrum, PharmD, BCOP,  
Duke University Hospital, Durham, NC; Joshua Burrows, MS, and Hui-Jie Lee, PhD, Duke University School of 
Medicine, Department of Biostatistics and Bioinformatics, Durham, NC

BACKGROUND: The use of post-transplant cyclophosphamide, tacrolimus, and mycophenolate (PTCy-Tac-MMF) 
has gained popularity for the prevention of graft-versus-host disease (GVHD) following hematopoietic stem cell 
transplant (HSCT) with an HLA-matched related donor (MRD) or an HLA-matched unrelated donor (MUD) donor. 
Although the results of BMT-CTN 1703 solidified the role of PTCy-Tac-MMF as standard of care following reduced-
intensity conditioning, limited data exist evaluating its use following myeloablative conditioning.
OBJECTIVE: The purpose of this study is to compare the efficacy and safety of PTCy-Tac-MMF and tacrolimus and 
methotrexate (Tac-MTX) as GVHD prevention among patients who underwent HSCT from a MRD or MUD 
following myeloablative conditioning.
METHODS: This single center, retrospective cohort study included patients who received an HSCT from an MRD 
or MUD following myeloablative conditioning from January 2019 to August 2022. The primary outcome, 1-year 
GVHD-free, relapse-free survival (GRFS), was estimated by Kaplan Meier method and compared between the groups 
using a log-rank test. The secondary outcomes included the incidence of GVHD, time to engraftment, time of relapse, 
overall survival (OS), and incidence of adverse events.
RESULTS: The study included 90 patients, of whom 77 (85.6%) received Tac-MTX and 13 (14.4%) received PTCy-
Tac-MMF. The 1-year GRFS rate was 21% (95% confidence interval [CI], 0%-44%) for PTCy-Tac-MMF and 6.5% 
(95% CI, 1%-12%) for Tac-MTX (P=.066). The rate of acute GVHD (aGVHD) was 30.8% versus 68.8%, and the rate 
of chronic GVHD (cGVHD) was 38.5% versus 54.5% in the PTCy-Tac-MMF and Tac-MTX groups, respectively. 
Grade 3 or 4 aGVHD and moderate-to-severe cGVHD were less frequent among those who received PTCy-Tac-MMF. 
Neutrophil engraftment was achieved in 92.3% of those receiving PTCy-Tac-MMF (median time to engraftment, 17.5 
days; interquartile range [IQR], 15.8-20.2) compared with 97.4% of those receiving Tac-MTX (median, 18 days; IQR, 
16-20). The 1-year cumulative incidence of relapse was 15% (95% CI, 2.2%-40%) and 13% (95% CI, 6.6%-22%) for 
PTCy-Tac-MMF and Tac-MTX, respectively. The 1-year OS was 68% (95% CI, 43%-94%) among those receiving PTCy-
Tac-MTX and 70% (95% CI, 60%-80%) among those receiving Tac-MTX.
CONCLUSION: Tac-MTX did not have statistically different 1-year GRFS versus PTCy-Tac-MMF. Lower rates of 
GVHD, including grade 3 or 4 aGVHD and moderate-to-severe cGVHD, were observed among the PTCy-Tac-MMF 
cohort. The 1-year relapse rates and 1-year OS were similar between the 2 groups. Limitations include the small sample 
size of the PTCy-Tac-MMF cohort and a short time of follow-up. Future directions include extending the study time 
period to include additional patients in the PTCy-Tac-MMF cohort and adjusting for prognostic factors.

1. Bolaños-Meade J, Hamadani M, Wu J, et al. Post-transplantation cyclophosphamide-based graft-versus-host disease prophylaxis. N Engl J Med. 2023;388:2338-2348.
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Real-World Clinical Outcomes With Fostamatinib for the Treatment of 
Refractory Chronic Immune Thrombocytopenia
Presenting Authors: Donald C. Moore, PharmD, BCPS, BCOP, DPLA, FCCP (First Author), Levine Cancer 
Institute, Atrium Health, Charlotte, NC; Justin Arnall, PharmD, BCOP (Senior Author), Atrium Health Specialty 
Pharmacy Service, Charlotte, NC

Co-Authors: Joseph B. Elmes, PharmD, BCOP, and Mauricio Pineda-Roman, MD, FACP, Levine Cancer Institute, 
Atrium Health, Concord, NC

BACKGROUND: Fostamatinib is a spleen tyrosine kinase inhibitor indicated for the treatment of chronic immune 
thrombocytopenia (ITP) that is unresponsive to at least 1 previous treatment. However, fostamatinib is often reserved 
for later lines of therapy after prior treatment with corticosteroids, rituximab, and a thrombopoietin receptor agonist. 
Real-world studies evaluating the utilization and effectiveness of fostamatinib outside the context of a clinical trial are 
lacking.
OBJECTIVE: To evaluate the effectiveness of fostamatinib for the treatment of ITP in a real-world cohort.
METHODS: We conducted a single-center, retrospective, observational study to evaluate the effectiveness of 
fostamatinib for the treatment of ITP. Eligible patients included adults aged >18 years who received fostamatinib for 
previously treated ITP. The primary end point was durable response as defined by the American Society of Hematology 
ITP response criteria. The secondary end points included overall response rate, time to response, and safety. Subgroup 
analysis was performed to assess the frequency of durable response in key subgroups of patients based on prior 
therapies. This study was approved by the institutional review board.
RESULTS: A total of 31 patients treated with fostamatinib for ITP were included in our analysis. Patients had 
received a median of 4 prior lines of therapy. Most patients had been previously treated with corticosteroids (100%), 
a thrombopoietin receptor agonist (93%), IVIG (74%), and rituximab (71%). A total of 10 (32%) patients achieved a 
durable response. Most patients who had a durable response maintained their response at 24 months (n=7; 70%). The 
median time to response was 9 days. Most patients (n=24; 77%) required a dose adjustment from 100 mg twice daily 
to 150 mg twice daily. In all, 4 (13%) patients discontinued fostamatinib as a result of an adverse event. The subgroups 
that had higher rates of durable responses included those who had received 2 or 3 prior lines of therapy (40%), 
splenectomized patients (50%), and those who had not received prior rituximab (55%).
CONCLUSION: Fostamatinib therapy in a real-world population of patients with heavily pretreated ITP led to the 
achievement of a durable response in one-third of patients, which was maintained for most responders. There may be 
specific patient populations and treatment histories for which fostamatinib may elicit the most clinical benefit. In 
addition, because most patients’ doses were escalated to 150 mg twice daily, this should be evaluated as a potential 
starting dose for fostamatinib in ITP in the future.

1. Moore DC, Gebru T, Muslimani A. Fostamatinib for the treatment of immune thrombocytopenia in adults. Am J Health Syst Pharm. 2019;76:789-794.
2. Bussel J, Arnold DM, Grossbard E, et al. Fostamatinib for the treatment of adult persistent and chronic immune thrombocytopenia: results of two phase 3, ran-
domized, placebo-controlled trials. Am J Hematol. 2018;93:921-930.
3. Bussel JB, Arnold DM, Boxer MA, et al. Long-term fostamatinib treatment of adults with immune thrombocytopenia during the phase 3 clinical trial program. 
Am J Hematol. 2019;94:546-553.
4. Boccia R, Cooper N, Ghanima W, et al. Fostamatinib is an effective second-line therapy in patients with immune thrombocytopenia. Br J Haematol. 2020;190:933-
938.
5. Hughes D, Blevins F, Shah B, et al. Real-world experience with fostamatinib in patients with immune thrombocytopenia at an academic medical center. Blood. 
2019;134(suppl 1):4912.
6. Lee EJ, Izak M, Bussel JB. Long-term sustained response to fostamatinib in two patients with chronic refractory immune thrombocytopenia (ITP). Br J Haematol. 
2020;189:379-382.
7. Hughes DM, Toste C, Nelson C, et al. Transitioning from thrombopoietin agonists to the novel SYK inhibitor fostamatinib: a multicenter, real-world case series. 
J Adv Pract Oncol. 2021;12:508-517.
8. Liu J, Hsia CC. The efficacy and safety of fostamatinib in elderly patients with immune thrombocytopenia: a single-center, real-world case series. Adv Hematol. 
2022;2022:8119270.
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Unlocking Geographic Disparities in Lung Cancer Incidence Calls for 
Tailored Interventions and Pharmacist Partnerships
Presenting Author: Shanada Monestime, PharmD, BCOP, GO2 for Lung Cancer, Washington, DC

BACKGROUND: Pharmacists play a crucial role in various aspects of healthcare, yet their potential impact in 
promoting lung cancer screening remains largely untapped within the United States. Lung cancer screening promotion 
is a critical need, because less than 10% of high-risk populations undergo lung cancer screening, whereas rates exceed 
60% for breast, prostate, and colorectal cancer screenings. Addressing this disparity is imperative, because early 
detection can increase overall survival.
OBJECTIVE: This study aims to identify counties with significant disparities in lung cancer incidence based on race 
and sex. The findings will identify high-priority areas where partnerships with pharmacists can be established to 
develop effective strategies for increasing lung cancer screening rates.
METHODS: Data from the 2015-2019 Centers for Disease Control and Prevention’s United States Cancer Statistics 
were used to identify counties with age-adjusted lung cancer incidence rates for non-Hispanic black (NHB) and non-
Hispanic white (NHW) males and females. The comparator groups included the NHB versus NHW overall population, 
NHB versus NHW females, and NHB versus NHW males. Relative risk (RR) was used to determine lung cancer 
incidence disparity rates between the comparator groups and a chi-square test was used to determine P values.
RESULTS: A total of 459 counties in the United States were identified across 40 states; Washington, DC, had the 
highest disparity in lung cancer incidence for NHBs compared with NHWs (RR, 2.37; P=.0002). When stratified by 
sex, Richmond County, Virginia had the highest disparity in lung cancer incidence for NHB females (RR, 3.3; 
P<.0001). The top 5 states with the highest number of counties with disparities for NHB females were Texas (N=11), 
Virginia (N=11), California (N=10), Pennsylvania (N=10), and Illinois (N=8). For NHB males, Washington, DC, had 
the highest disparity in lung cancer incidence (RR, 2.88; P<.0001). The states with the highest number of county-level 
disparities for NHB males were North Carolina (N=31), Louisiana (N=20), Mississippi (N=19), Texas (N=19), and 
Virginia (N=18).
CONCLUSIONS: Washington, DC, exhibits the highest disparities in lung cancer incidence rates for NHBs. 
However, the concentration of disparities between NHBs and NHWs is notable in North Carolina, Texas, and 
Virginia for both males and females. This underscores the importance of partnering with pharmacists in these areas 
to customize screening interventions and address the specific challenges faced by these communities.

1. Lopez-Olivo MA, Maki KG, Choi NJ, et al. Patient adherence to screening for lung cancer in the US: a systematic review and meta-analysis. JAMA Netw Open. 
2020;3:e2025102.
2. Centers for Disease Control and Prevention. United States cancer statistics: data visualizations. www.cdc.gov/cancer/dataviz
3. Holland-Hart D, McCutchan GM, Quinn-Scoggins HD, et al. Feasibility and acceptability of a community pharmacy referral service for suspected lung cancer
symptoms. BMJ Open Respir Res. 2021;8:e000772.
4. Notman F, Porteous T, Murchie P, Bond CM. Do pharmacists contribute to patients’ management of symptoms suggestive of cancer: a qualitative study. Int J
Pharm Pract. 2019;27:131-139.
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