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Optimizing Iron Dextran Infusion Protocols to Enhance Efficiency 
and Patient Throughput in an Outpatient Infusion Center: A Process 
Improvement Initiative
Presenting Author: Minhee Kang, PharmD, BCPS, BCOP, MedStar Georgetown University Hospital, 
Washington, DC 

Co-Author: Richard Verstraete, RN, MedStar Georgetown University Hospital, Washington, DC

BACKGROUND: Iron dextran 1000 mg is frequently used in our outpatient infusion center to treat iron deficiency 
anemia,1 requiring a lengthy 4-hour chair time, including a test dose followed by a 1-hour observation period before 
administering the full dose.2 With increasing patient demand and limited space, reducing the total infusion time 
became critical to enhance efficiency and patient throughput without compromising safety. Wong and colleagues 
have demonstrated the safety and efficacy of administering 1000 mg of iron dextran over 1 hour, making it a viable 
option for streamlining administration.3 A formal discussion of the proposal was presented to the infusion 
pharmacist, the nurse leader of the outpatient infusion center, and the medical director for our anemia management 
program. All agreed to our proposal.
OBJECTIVES: To reduce the observation period between the iron dextran test dose and full dose from 1 hour to 
15 minutes, ultimately reducing overall chair time and improving workflow efficiency.
METHODS: A literature review of iron dextran protocols was conducted, and key stakeholders, including the 
infusion pharmacist, nurse leader, and medical director for the anemia management program, discussed and 
approved the proposal. The intervention, which began in May 2024, was implemented in 2 phases:

•	Phase 1: 34 patients had a 30-minute observation period.
•	Phase 2: 50 patients had the observation period reduced to 15 minutes.

Retrospective data on wait times, chair times, and adverse events were collected through the electronic health records 
for patients receiving iron dextran from October 2023 to September 2024 to assess pre- and postintervention 
outcomes.
RESULTS: A total of 119 doses were assessed preintervention, and 84 doses were assessed postintervention. The 
intervention resulted in a 22.6% reduction in wait time (from 95 to 73.5 min) and a 26.9% reduction in chair time 
(from 305 to 222.2 min). In all, 4 minor reactions were reported, with 2 patients discontinuing treatment. All 
reactions occurred within 10 minutes of the test dose.
The results were not as drastic as expected, primarily due to the need for additional preparation time for the full dose 
after communication between nurses and pharmacists.
CONCLUSIONS: Shortening the observation period between iron dextran doses improved infusion center 
efficiency by reducing chair time and increasing patient throughput, without compromising patient safety. However, 
further improvement is needed by streamlining the preparation process and enhancing communication between 
nurses and pharmacists to fully realize the potential of reduced wait times. Future steps include staff education, 
improving preparation times, and ongoing evaluation of outcomes to ensure sustained and further improvements 
over the next 6 months.

1. Auerbach M, Wong L, McClintock J, et al. Safety and efficacy of rapid (one hour) single intravenous dose low molecular weight iron dextran for treatment 
of oral iron intolerant maternal iron deficient anemia. Blood. 2015;126:3356.
2. Arastu AH, Elstrott BK, Martens KL, et al. Analysis of adverse events and intravenous iron infusion formulations in adults with and without prior infusion 
reactions. JAMA Netw Open. 2022;5:e224488. Erratum in: JAMA Netw Open. 2022;5:e2221567.
3. Wong L, Smith S, Gilstrop M, et al. Safety and efficacy of rapid (1,000 mg in 1 hr) intravenous iron dextran for treatment of maternal iron deficient 
anemia of pregnancy. Am J Hematol. 2016;91:590-593.
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Characteristics and Dosing Patterns of US Patients Diagnosed With 
HR-Positive/HER2-Negative Early Breast Cancer Initiating 
Abemaciclib at a Lower Dose Than the Approved 150 mg Twice Daily
Presenting Author: Andrea LeVoir, PharmD, Eli Lilly and Company, Indianapolis, IN

Co-Authors: Laura Spring, MD, Massachusetts General Hospital, Boston, MA; Wambui Gathirua-Mwangi, PhD, 
Sangmi Kim, PhD, Zhanglin Lin Cui, PhD, Samuel Whipple, MPH, Astra M. Liepa, PharmD, Erich 
Brechtelsbauer, PharmD, MS, Raisa Volodarsky, PharmD, and Sarah Rybowski, MBBS, Eli Lilly and Company, 
Indianapolis, IN; Madeline Richey, MPH, and Jingru Wang, BS, Flatiron Health, New York City, NY; Hatem 
Soliman, MD, Moffitt Cancer Center and Research Institute, Tampa, FL

BACKGROUND: Abemaciclib in combination with endocrine therapy is approved for adjuvant treatment of adult 
patients with hormone receptor (HR)-positive/HER2-negative, node-positive early breast cancer at high risk of 
recurrence. Anecdotal insights indicate providers may initiate abemaciclib at a lower dose than the approved 150 mg 
twice daily to aid tolerability with the aim to increase to the approved dose. This real-world study describes 
demographic and clinical characteristics, dosing patterns, and incidence of prespecified adverse events (AEs) in 
patients with early breast cancer who were started on abemaciclib at a lower dose.
METHODS: This study used the nationwide Flatiron Health electronic health records–derived deidentified 
database. Patients started on abemaciclib October 2021 to November 2022 were included. All results were 
summarized descriptively. Additional analyses were conducted to compare characteristics of patients starting <150 
mg twice daily versus 150 mg twice daily.
RESULTS: Among 453 patients, 65 started abemaciclib at <150 mg twice daily (median follow-up time, 7.1 months). 
Median age was 56 years, 33.8% had stage III disease, 49.2% had ECOG Performance Scale score of 0 and median 
Charlson Comorbidity Index score was 0. Abemaciclib was frequently combined with aromatase inhibitors (92.3%), 
and most patients (56.9%) had a dose modification. The most common starting doses were 100 mg twice daily 
(56.9%) and 150 mg daily (24.6%); the time to first dose increase was 71 and 15 days, respectively. At first dose 
modification, 32.3% of patients increased the dose to 150 mg twice daily. Common real-world AEs were diarrhea 
(58.5%), fatigue (52.3%), and nausea/vomiting (40.0%). In comparison to patients started on 150 mg twice daily 
(n=388), patients started on a lower dose were more likely to be aged ≥75 years (4.9% vs 13.8%; P=.022).
CONCLUSIONS: In the real world, patients with HR-positive/HER2-negative early breast cancer started on 
abemaciclib at <150 mg twice daily were started on different doses and titration intervals. One-third of patients 
received the dose increase to 150 mg twice daily. Real-world AEs were generally consistent with clinical trial results.

This abstract was previously presented at the 2024 European Society for Medical Oncology Breast Cancer Annual Meeting. 
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Clinical Characteristics and Treatment Persistence in US Patients 
With HR-Positive/HER2-Negative, Node-Positive Early Breast Cancer 
Treated With Abemaciclib: Real-World Study From First Year After 
Approval
Presenting Author: Erich Brechtelsbauer, PharmD, MS, Eli Lilly and Company, Indianapolis, IN

Co-Authors: Kathryn Hudson, MD, Texas Oncology, Austin, TX; Wambui Gathirua-Mwangi, PhD, Zhanglin Lin 
Cui, Brenda Grimes, PhD, Astra M. Liepa, PharmD, Raisa Volodarsky, PharmD, and Katheryn Moreira, MD, 
MBA, Eli Lilly and Company, Indianapolis, IN; Madeline Richey, MPH, and Jingru Wang, Flatiron Health, New 
York City, NY; Hatem Soliman, MD, Moffitt Cancer Center and Research Institute, Tampa, FL

BACKGROUND: Abemaciclib in combination with endocrine therapy is approved for adjuvant treatment of adult 
patients with hormone receptor (HR)-positive/HER2-negative, node-positive early breast cancer at high risk of 
recurrence. The monarchE trial established the efficacy of abemaciclib and endocrine therapy for early breast cancer, 
with the highest rates of early discontinuation observed in the first few months. The use of abemaciclib in the real-
world early breast cancer setting can provide insight into treatment patterns and inform adverse event (AE) 
management strategies. This retrospective study describes clinical characteristics and treatment persistence in patients 
with HR-positive/HER2-negative, node-positive early breast cancer starting abemaciclib.
METHODS: Data were accessed from Flatiron Health electronic database. Adult patients with node-positive, stage 
I-III early breast cancer starting abemaciclib October 2021 (FDA approval) to November 2022 at 150 mg twice daily 
were analyzed. Persistence rate was defined as the percentage of patients remaining on abemaciclib at 3 months, 
allowing for ≤60-day medication gap.
RESULTS: A cohort of 354 patients with a median follow-up time from abemaciclib initiation of 8.8 months were 
selected. The median age was 56 years, 25.4% were aged ≥65 years, 12.7% were Black, 4.0% were Asian, and most 
patients (80.8%) received care in a community setting. More than half (55.4%) of patients were postmenopausal; 
57.9% had an ECOG Performance Status 0; whereas 25.1% had ECOG Performance Status 1. Approximately 
33.9% had ≥1 comorbidity, and 12.1% had ≥2 comorbidities, with diabetes (14.1%) being the most frequent. Most 
patients had stage II (41.8%) or III (38.4%) disease, nodal status N1 (45.2%) or N2 (35.3%), and tumor grade 2 
(52.3%). Abemaciclib was initiated at a median of 11.1 months after early breast cancer diagnosis. Before abemaciclib 
initiation, most patients received radiotherapy (96.3%) and chemotherapy (83.1%), with 46.3% receiving neoadjuvant 
chemotherapy. Most patients (74.0%) initiated endocrine therapy 1.6 months before abemaciclib initiation. The 
median time to abemaciclib initiation from breast surgery was 6.7 months. The most frequent regimen was 
abemaciclib and aromatase inhibitors (91.0%). At 3 months, 81.6% of patients were persistent; 5.6% resumed 
abemaciclib after >60-day interruption and 11.3% discontinued due to AEs. Additional information on dose 
modifications will be presented.
CONCLUSION: In this real-world study of utilization of abemaciclib in the first year after approval for early breast 
cancer, an older, less fit, and more racially diverse population than participated in the monarchE trial, as well as a 
higher proportion of patients with lower nodal status, was observed. The high 3-month persistence rate suggests 
abemaciclib for early breast cancer is well-tolerated in routine clinical practice.

This abstract was previously presented at the 2024 San Antonio Breast Cancer Symposium. 
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Clinical Outcomes of 2-Dose Tandem Influenza Vaccination Strategy 
in Patients With Plasma Cell Dyscrasias
Presenting Author: E. Bridget Kim, PharmD, BCPS, BCOP, Massachusetts General Hospital, Boston, MA 

Co-Authors: Jack Malespini, PharmD, BCOP, Victoria Yeung, Brenna Rowen, PharmD, BCOP, and Jennifer A. 
Hutchinson, PharmD, BCOP, Massachusetts General Hospital, Boston, MA

BACKGROUND: Patients with multiple myeloma and other plasma cell dyscrasias (PCD) are especially susceptible 
to infections, including influenza (flu). Multiple risk factors arise from disease-related immunoparesis, alteration in 
T-cell immunity, treatment-related immunosuppression, diminished protection from flu vaccines, and age-related 
decline in immune function. After the standard flu vaccine, these patients have shown to have low hemagglutination 
antibody inhibition titers, with decreased seroprotection rates of <20%. A booster dose could enhance immune 
efficacy. At Massachusetts General Hospital, we began implementing a 2-dose tandem flu vaccination strategy in 
patients with PCD in January 2021. Although it was previously reported that tandem flu vaccines can improve 
seroprotection rates, it has not yet been linked to better clinical outcomes.
OBJECTIVE: To compare flu-related clinical outcomes in patients with PCD who received 1 versus 2 flu vaccine 
doses. 
METHODS: This study was a retrospective review of patients with PCD who received ≥1 flu vaccine over the past 4 
flu seasons in 2020 to 2024. The primary outcomes were documented flu infections, level of clinical care required, 
and duration of hospitalization/PCD treatment interruptions. Secondary outcomes included flu treatment and time 
from most recent vaccine to flu infection.
RESULTS: A total of 100 randomly selected patients with PCD were included. The majority of patients had multiple 
myeloma (80%), and other PCDs included monoclonal gammopathy of undetermined significance, AL amyloidosis, 
and Waldenstrom macroglobulinemia. We identified 58 cases of documented flu infections (6 confirmed; 52 
possible). In comparing flu rates, 84% of the flu cases occurred in patients who received 1 dose versus 16% in patients 
who received 2 doses of flu vaccine. The level of care required included phone call to the office (57% vs 5%), office 
visit (19% vs 7%), urgent care visit (7% vs 2%), and hospitalization (2%, 30-day vs 2%, 10-day) in the 1-dose versus 
2-dose cohorts, respectively. PCD treatment interruption was required in 21% in the 1-dose cohort versus 2% in the 
2-dose cohort. The mean duration of treatment interruption was 12 days (range, 1-30) and 10 days (range, not 
applicable; 1 instance) in 1-dose versus 2-dose cohorts, respectively. Oseltamivir was prescribed in 3.4% in the 1-dose 
cohort versus 1.7% in the 2-dose cohort. The time of flu from most recent vaccine was longer in the 1-dose cohort, 
with 237 days (range, 34-583), compared with 141 days (range, 52-420) in the 2-dose cohort.
CONCLUSIONS: The 2-dose tandem flu vaccines improve seroprotection and directly result in favorable flu-related 
clinical outcomes in patients with PCD. Other benefits include lower utilization of healthcare resources, decreased 
hospital stay, and decreased incidents of PCD treatment interruptions.

1. Branagan AR, Duffy E, Albrecht RA, et al. Clinical and serologic responses after a two-dose series of high-dose influenza vaccine in plasma cell disorders: 
a prospective, single-arm trial. Clin Lymphoma Myeloma Leuk. 2017;17:296-304.
2. Branagan A, Duffy E, Foster C, et al. Two dose series of high-dose influenza vaccine is associated with longer duration of serologic immunity in patients 
with plasma cell disorders. Blood. 2017;130(suppl 1):438.
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Dexamethasone Versus Tocilizumab for Management of Cytokine 
Release Syndrome Related to Teclistamab in Patients With Relapsed/
Refractory Multiple Myeloma
Presenting Author: James A. Davis, PharmD, BCOP, Hollings Cancer Center, The Medical University of South 
Carolina, Charleston, SC 

Co-Authors: Katelynn Granger, PharmD, and Kimberly M. Green, DO, Hollings Cancer Center, The Medical 
University of South Carolina, Charleston, SC; Jordan Snyder, PharmD, BCOP, and Zahra Mahmoudjafari, 
PharmD, MBA, BCOP, FHOPA, University of Kansas Cancer Center, Westwood, KS; Mikhaila Rice, PharmD, 
BCOP, Jack Khouri, MD, and Joslyn Rudoni, PharmD, BCOP, Taussig Cancer Center, Cleveland Clinic, 
Cleveland, OH; Donald C. Moore, PharmD, BCOP, Shebli Atrash, MD, Hailey Hill, PharmD, BCOP, Jessica 
McElwee, PharmD, BCOP, and Grace Elsey, PharmD, BCOP, Levine Cancer Institute, Charlotte, NC; 
Christopher Cahoon, PharmD, Kelley Julian, PharmD, BCOP, and Charlotte B. Wagner, PharmD, BCOP, 
Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; Victoria Nachar, PharmD, BCOP, University 
of Michigan Rogel Cancer Center, Ann Arbor, MI

BACKGROUND: Teclistamab is a B-cell maturation antigen-directed bispecific antibody approved for use in 
patients with relapsed/refractory multiple myeloma. In the MajesTEC-1 trial, cytokine release syndrome (CRS) 
occurred in 72.1% of patients and was primarily managed with tocilizumab.1 Recently, the International Myeloma 
Working Group released guidelines supporting the use of tocilizumab for low-grade CRS.2

OBJECTIVE: To evaluate the safety and efficacy of CRS management with dexamethasone compared with 
tocilizumab.
METHODS: In all, 6 US academic medical centers contributed data on 243 patients who started teclistamab as of 
July 2024. All patients received teclistamab in a step-up dosing manner per the prescribing information. Patients 
received adverse event management based on institutional protocols. CRS was graded using the American Society 
for Transplantation and Cellular Therapy criteria.3 Outcomes included incidence and severity of CRS, overall 
response rate (ORR), progression-free survival (PFS), and overall survival (OS).
RESULTS: Of the 243 patients included, 133 (55%) patients had CRS (41% grade 1; 13% grade 2). Three grade 3+ 
events resolved with intensive care. At a median follow-up of 8.7 months, the ORR, median PFS, and median OS 
were 66%, 6, and 14.3 months, respectively. Dexamethasone was used in 23% of patients, tocilizumab in 29%, and 
dexamethasone and tocilizumab were used in 23% of patients. Of the 30 patients in the dexamethasone and 
tocilizumab group, 11 received dexamethasone before tocilizumab. Of those 11, 6 received dexamethasone for 
immune effector cell-associated neurotoxicity syndrome and 2 of the remaining 5 received subsequent tocilizumab 
due to grade 2 CRS not resolved with dexamethasone.
Of the 31 patients who had CRS in the dexamethasone group, 87% had grade 1 events. Thirteen patients (42%) who 
received dexamethasone had recurrent CRS after a subsequent teclistamab dose; however, all subsequent events were 
of the same or lower grade and resolved with a median of 2 (range, 2-5) additional dexamethasone doses.
In the tocilizumab group, 68% and 32% of patients had grade 1 and 2 events, respectively. The majority (92%) of 
patients received 1 dose of tocilizumab, with 3 patients requiring multiple doses. Six patients (16%) had recurrent 
CRS after a subsequent dose.
Median duration of CRS was 1 day for both groups, and step-up doses were delayed a median of 1 day in 
approximately a quarter of patients in both groups (P=.78). ORR, PFS, and OS were similar between the groups.
CONCLUSIONS: Although more patients had subsequent CRS with dexamethasone, CRS was low grade and 
manageable with repeated dexamethasone. While considering advantages over tocilizumab in regard to availability, 
ease of use, and cost, this study highlights the feasibility of dexamethasone for the management of CRS in patients 
receiving teclistamab.

1. Moreau P, Garfall AL, van de Donk NWCJ, et al. Teclistamab in relapsed or refractory multiple myeloma. N Engl J Med. 2022;387:495-505.
2. Rodriguez-Otero P, Usmani S, Cohen AD, et al. International Myeloma Working Group immunotherapy committee consensus guidelines and recommen-
dations for optimal use of T-cell-engaging bispecific antibodies in multiple myeloma. Lancet Oncol. 2024;25:e205-e216. Erratum in: Lancet Oncol. 2024;25:e284.
3. Lee DW, Santomasso BD, Locke FL, et al. ASTCT consensus grading for cytokine release syndrome and neurologic toxicity associated with immune effec-
tor cells. Biol Blood Marrow Transplant. 2019;25:625-638.
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Evaluating the Impact of Interactive Ambulatory Care Discussions at 
an Oncology Center
Presenting Author: Abigail Shockley, PharmD, BCOP, Division of Pharmacy, University of Texas MD Anderson 
Cancer Center, Houston, TX

Co-Authors: JP Sanchez, PharmD, BCOP, and Todd W. Canada, PharmD, BCNSP, BCCCP, FASHP, FTSHP, 
FASPEN, Division of Pharmacy, University of Texas MD Anderson Cancer Center, Houston, TX

BACKGROUND: An interactive Ambulatory Shared Pharmacy Student Instruction (ASPSI) program was developed 
to supplement ambulatory care clinic rotations at a large oncology academic medical center. However, traditional 
ambulatory care disease management is mostly absent due to the specialized nature of these oncology clinics. 
Pharmacy students completing advanced pharmacy practice experiences (APPE) primarily engage in specialized 
oncology-related patient care during their rotations, which limits their ability to fully apply didactic knowledge and 
gain practical application of common ambulatory care diseases such as diabetes mellitus or hypertension during their 
6-week rotation.
OBJECTIVE: To evaluate the perceptions of 4th year APPE students on their ambulatory care disease expertise after 
participation in ASPSI.
METHODS: ASPSI is a series of case-based interactive topic discussions to enhance learning on designated topics 
for APPE students during their ambulatory care rotation(s) at MD Anderson Cancer Center. Four discussions are 
held during each 6-week rotation. The discussions are diabetes mellitus, hypertension, constipation/diarrhea, and 
anticoagulation. Discussions are intended to be interactive learning experiences while led and facilitated by 
ambulatory care oncology clinical pharmacy specialists. Over the past academic year, each student involved in these 
topic discussions was asked to voluntarily complete an anonymous survey at the end of the 6 weeks. Students were 
asked to rate their confidence level on a 5-point Likert-type scale for the ability to care for a patient on a scale of 1 
to 5, with 1 being very low confidence and 5 being very high confidence. Survey results were compiled and described.
RESULTS: All students (N=11) completed the survey, with 100% reporting these discussions improved their 
confidence in managing patients with diabetes mellitus, hypertension, constipation/diarrhea, and anticoagulation. 
The mean confidence score for diabetes management increased from 2.36 to 3.55, for hypertension from 2.82 to 
4.18, for anticoagulation from 2.82 to 4.09, and for constipation/diarrhea from 2.45 to 4.18. Median confidence 
scores across all conditions also showed a shift from 2 to 3 before the discussions to 4 after the discussions. These 
results indicate a marked increase in student confidence in managing these conditions after participating in the 
interactive discussions.
CONCLUSIONS: Student evaluations of the interactive ASPSI topic discussions were overwhelmingly positive in a 
nontraditional ambulatory care APPE setting. The results support the continued use of this instructional approach 
to reinforce core ambulatory care topics during specialized oncology APPE ambulatory care rotations. Ongoing use 
of student feedback through surveys will allow preceptors to improve the program and potentially expand the range 
of topics covered in future iterations.

1. Sullivan GM, Artino AR Jr. Analyzing and interpreting data from Likert-type scales. J Grad Med Educ. 2013;5:541-542. 
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Evaluation of a Decentralized Infusion Pharmacist in an Oncology 
Infusion Clinic of an Academic Medical Center
Presenting Author: Sarah Castelo, PharmD, BCOP, Vanderbilt University Medical Center, Nashville, TN

Co-Author: Nick Hopkins, PharmD, BCSCP, Vanderbilt University Medical Center, Nashville, TN

BACKGROUND: Pharmacists trained in oncology oversee and manage the use of oncology medications from a core 
pharmacy within the oncology infusion center. There are limited data on the value of a decentralized infusion 
pharmacist in an oncology infusion center.
OBJECTIVES: To improve efficiency of infusion clinic workflow by integrating an oncology-trained infusion 
pharmacist with the nursing staff to assist with troubleshooting, problem-solving, and communication with the core 
pharmacy and the clinical pharmacy specialists. Also, to improve patient care by providing more direct access to a 
pharmacist.
METHODS: This quality improvement study was conducted at an oncology infusion center at Vanderbilt University 
Medical Center, Nashville, TN, an academic medical center. A pharmacist worked in the decentralized infusion 
pharmacist role during peak clinic hours when the operations of the pharmacy could be safely and efficiently 
managed without the pharmacist physically located inside the core pharmacy. The decentralized infusion pharmacist 
worked in the oncology infusion clinic, integrated with the nursing staff. Data collected included the number of 
bedside double-checks for chemotherapy conducted, the number of questions fielded from nursing and the core 
pharmacy, communication with clinical pharmacy specialists, and patient education. The authors conducted an 
online satisfaction questionnaire after the pilot program was complete.
RESULTS: A total of 1796 patient visits were completed on 20 separate days from January 2024 to August 2024, 
when decentralized infusion pharmacist coverage was provided. The most common tasks performed by the 
decentralized infusion pharmacist included fielding questions from nursing (n=209), bedside double-checks for 
chemotherapy (n=156), and fielding questions from the core pharmacy (n=86). Of the staff members who completed 
the satisfaction questionnaire, 60% of nurses reported feeling less busy with the integration of a decentralized 
infusion pharmacist; whereas 54% of pharmacists in the core pharmacy reported no significant difference in their 
workload.
DISCUSSION: Decentralization of pharmacy services includes moving the decision-making closer to users. By 
adapting departmental workflow, pharmacy services are better able to support nurses. There was continuous effort 
to refine processes to address nursing and pharmacy concerns.
CONCLUSIONS: The integration of a decentralized infusion pharmacist in the oncology infusion clinic improved 
accessibility to a pharmacist, improved clinic workflow for the nursing staff, and increased the ability to troubleshoot 
issues. Further studies are needed to fully evaluate the effects the decentralized infusion pharmacist role would have 
on patient-related outcomes.

1. Baroody C, Sandler M, Hong C, et al. Evaluation of a decentralized investigational drug service pharmacist in a cancer clinical trial infusion unit. J Oncol 
Pharm Pract. 2024;30:1200-1206.
2. Chacko R, Worsham T, Gass J. Assessment of nursing satisfaction with pharmacy services. Poster presented at: ASHP 2019; December 8-12, 2019.
3. Mashni OK, Nazer LH, Khalil, HZ, et al. Impact of clinical pharmacy services on patient management in the chemotherapy infusion clinics: a 5-year study 
at a comprehensive cancer center. J Pharm Pract. 2022;35:686-690.
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Evaluation of Reduced Observation Times for Subcutaneous 
Administration of Daratumumab and Hyaluronidase in Patients 
With Multiple Myeloma
Presenting Author: Brian Primeaux, PharmD, BCOP, MD Anderson Cancer Center, Houston, TX 

Co-Authors: Arsemen Brown, PharmD, Alisha Desai, PharmD, Elizabeth Graver, PharmD, Amy Zheng, PharmD, 
and Sandra Horowitz, PharmD, MD Anderson Cancer Center, Houston, TX

BACKGROUND: Daratumumab is an anti-CD38 monoclonal antibody that can be given subcutaneously (SC) 
when formulated with hyaluronidase for previously untreated and relapsed/refractory multiple myeloma. Infusion-
related reactions are often observed with daratumumab, and premedication is required before administration. 
However, the manufacturer provides little guidance on observation times and monitoring after daratumumab/
hyaluronidase SC administration. Our institution originally adopted observation times similar to research protocols 
conducted within the institution of 6 hours for the first dose, 2 hours for the second dose, and 15 minutes for 
subsequent doses of daratumumab/hyaluronidase SC. Since then, publications have demonstrated the appropriateness 
of shorter monitoring periods of varying degrees. Due to these data, observation times after daratumumab/
hyaluronidase SC administration were reduced to 2 hours for the first dose, 30 minutes for the second dose, and 15 
minutes for subsequent doses.
OBJECTIVES: The primary objective was to determine if reduced observation times for daratumumab/hyaluronidase 
SC affected the rates of infusion reactions. The secondary objective was calculation of chair time saved.
METHODS: All daratumumab/hyaluronidase SC administrations during a 2-year time frame (February 4, 2021, to 
May 1, 2023) were collected via Pharmacy Analytics. Administrations were separated based on preintervention and 
postintervention. Preintervention was defined as SC daratumumab administrations with an observation time of 6 
hours after the first dose and 2 hours after the second dose. Postintervention was defined as SC daratumumab 
administrations with an observation time of 2 hours after the first dose and 30 minutes after the second dose.
RESULTS: A total of 203 patients were included, with 87 in the preintervention group and 116 in the 
postintervention group. No clinically significant differences were found in rates of reaction with reduced observation 
time with daratumumab/hyaluronidase SC. Reactions were similar, with 6% for dose 1 and 1% for dose 2 for the 
preintervention group, and 4% for dose 1 and 3% for dose 2 in the postintervention group. The most common 
reactions were hypertension followed by shortness of breath. For the 116 patients in the postintervention group, 
reduced observation time saved nearly 27 days of chair time.
CONCLUSION: The results of this study show there was no clinically significant difference in infusion-related 
reactions when comparing longer observation times to shortened observation times. Shortened observation times 
resulted in a significant amount of chair time saved. Based on the results of this study, it is recommended to continue 
the shortened observation time after administering daratumumab/hyaluronidase SC.

1. Darzalex Faspro (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use [prescribing information]. Janssen Biotech, Inc.; July 2024. Accessed 
September 5, 2024. www.accessdata.fda.gov/drugsatfda_docs/label/2024/761145s025lbl.pdf
2. Mateos MV, Nahi H, Legiec W, et al. Subcutaneous versus intravenous daratumumab in patients with relapsed or refractory multiple myeloma (COLUM-
BA): a multicentre, open-label, non-inferiority, randomised, phase 3 trial. Lancet Haematol. 2020;7:e370-e380. Erratum: Lancet Haematol. 2020;7:e710.
3. Tam AH, Jung Y, Young R, et al. Evaluation of subcutaneous daratumumab injections in the ambulatory care setting. J Oncol Pharm Pract. 2022;28:1819-
1825.
4. Maples KT, Hall KH, Joseph NS, et al. Eliminating the monitoring period with subcutaneous daratumumab: a single-center experience. Blood Cancer J. 
2023;13:29.
5. Hughes DM, Henshaw L, Blevins F, et al. Standard 30-minute monitoring time and less intensive pre-medications is safe in patients treated with subcuta-
neous daratumumab for multiple myeloma and light chain amyloidosis. Clin Lymphoma Myeloma Leuk. 2022;22:566-568.
6. Davis JA, Youngberg H, Gaffney K, et al. ‘Fast but not so furious’: short observation time after subcutaneous daratumumab administration is both a safe 
and cost-effective strategy. Clin Lymphoma Myeloma Leuk. 2022;22:e680-e684. 

Copyright © 2025 Amplity, Inc.; protected by U.S. copyright law.
Photocopying, storage, or transmission by magnetic or electronic means is strictly prohibited by law.



9www.JHOPonline.com  l  Journal of Hematology Oncology PharmacyVol 15  l  Special Feature  l  March 2025

HOPA 2025 ABSTRACTS

Completed Research: PRACTICE MANAGEMENT RESEARCH
Abstract #CR09

Evaluation of Services Provided by Pharmacists in Addition to 
Accredited Patient Management Program Responsibilities in a 
Health-System Specialty Pharmacy
Presenting Author: Jeremiah Moore, PharmD, BCOP, James P. Wilmot Cancer Institute, University of Rochester 
Specialty Pharmacy, Rochester, NY 

Co-Authors: Maria Pinto, PharmD, University of Rochester Community Pharmacy, Rochester, NY;  
Elizabeth Rightmier, PharmD, BCPS, University of Rochester Specialty Pharmacy, Rochester, NY 

BACKGROUND: Health-system specialty pharmacies struggle to maintain adequate staffing with continuous 
growth. New positions are typically justified by increased prescription volume; however, pharmacists are frequently 
tasked with providing services for patients not directly falling under responsibilities of their accredited patient 
management program. Guidance on services and time spent may be a valuable tool for health-system specialty 
pharmacies to consider in requesting additional support.
OBJECTIVE: To approximate the quantity and type of pharmacist actions related to patients fulfilling their specialty 
prescriptions at external pharmacies or nonspecialty medications.
METHODS: Single-center, prospective quality improvement study to evaluate pharmacy services requested for 
patients either not actively enrolled in a University of Rochester Specialty Pharmacy (URSP) patient management 
program or related to medications fulfilled externally. URSP is accredited by the Utilization Review Accreditation 
Commission and the Accreditation Commission for Healthcare. External was defined as any pharmacy other than 
URSP, which included ambulatory, infusion, or inpatient pharmacy sites within the health system. Standardized 
actions performed by clinical pharmacists employed by the specialty pharmacy and with integrated workflows in the 
nononcology (cardiology, dermatology, gastroenterology, hepatology, infectious diseases, neurology, primary care, 
rheumatology) and oncology clinics were documented in the electronic medical record between September 1, 2023, 
and November 30, 2023. The primary outcome was quantity of pharmacist actions requested to intervene with 
medication therapy problems or to answer drug information questions. Secondary outcomes included source of the 
request for pharmacy services, drug category (specialty, nonspecialty, infusion), status of enrollment in the patient 
management program, urgency of request, and approximate time spent. All analysis was descriptive.
RESULTS: Pharmacists performed 926 actions, documenting 775 encounters involving 630 unique patients. The 
majority of pharmacy service requests were from the oncology clinic (76.3%), followed by rheumatology (11.2%) and 
neurology (5%). Among oncology clinic, providers most requested pharmacy services (57.5%), specifically advanced 
practice providers (39.6%) and physicians (17.9%). Most actions were nonurgent, representing 68.9% for oncology 
and 84.8% for nononcology clinics. Actions were most frequently categorized as drug information (68.9%) followed 
by medication therapy problems (16.5%). The most common pharmacy service requests from oncology clinics 
involved nonspecialty medications (47.8%) and infusions (30.7%), whereas nononcology clinics primarily received 
requests related to specialty medications fulfilled externally (61.6%). Pharmacists spent <15 minutes (68.8%) and 15 
to 30 minutes (24.1%) per patient on most encounters.
CONCLUSION: This study highlights the significant contributions that URSP provides to patients in addition to 
their responsibilities within the scope of their specialty pharmacy–accredited patient management programs and 
supports the request for additional pharmacist support.

1. Tichy EM, Hoffman JM, Tadrous M, et al. National trends in prescription drug expenditures and projections for 2023. Am J Health Syst Pharm. 2023;80:899-913.
2. West S, Filstein D. Outlook for health system-based specialty pharmacy in 2022 and beyond. Pharm Times. January 20, 2022. Accessed March 11, 2024. 
www.pharmacytimes.com/view/outlook-for-health-system-based-specialty-pharmacy-in-2022-and-beyond
3. Zuckerman AD, Mourani J, Smith A, et al. 2022 ASHP survey of health-system specialty pharmacy practice: clinical services. Am J Health Syst Pharm. 2023;80:827-841.
4. Cobaugh DJ. Health-system specialty pharmacy services: setting the standard. Am J Health Syst Pharm. 2023;80:787-788.
5. Proceedings of the ASHP Specialty Pharmacy State of Practice in Hospitals and Health Systems-Future Directions Summit. Am J Health Syst Pharm. 2021;78:1800-1823.
6. James D. Specialty lite model goes beyond improving adherence. Pharm Times. April 30, 2019. Accessed June 5, 2023. www.pharmacytimes.com/view/
specialty-lite-model-goes-beyond-improving-adherence 
7. Armistead LT, Cruz A, Levitt JM, et al. Medication therapy problem documentation and reporting: a review of the literature and recommendations. J Am 
Coll Clin Pharm. 2021;4:1337-1347.
8. Haas CE, Dick TB. Productivity, workload, and clinical pharmacists: definitions matter. Am J Health Syst Pharm. 2022;79:728-729.
9. Rough SS, McDaniel M, Rinehart JR. Effective use of workload and productivity monitoring tools in health-system pharmacy, part 1. Am J Health Syst 
Pharm. 2010;67:300-311.
10. Rough SS, McDaniel M, Rinehart JR. Effective use of workload and productivity monitoring tools in health-system pharmacy, part 2. Am J Health Syst 
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Hematologic Oral Oncolytics: Adherence, Healthcare Cost,  
and Utilization
Presenting Author: Khadijah Khan, CPhT, Walgreen Co., Deerfield, IL

Co-Authors: Francis C. Staskon, PhD, and Laly Havern, PharmD, Walgreen Co., Deerfield, IL; Amy Pfeifer, 
PharmD, BCPS, CSP, Walgreen Co., Appleton, WI

BACKGROUND: Connected Care Oncology is a patient-centered clinical program that includes a set of 21 unique 
oral hematologic oncolytic agents for affected oncology patients.
OBJECTIVE: To identify significant associations between a discontinuation adherence metric for the set of 
Connected Care Oncology hematologic oral oncolytic agents and total medical costs, hospitalizations, and total 
length of stay (LOS) for inpatients. Research was deemed exempt from HIPAA (Health Insurance Portability and 
Accountability Act) by Walgreens Advarra Independent Review Board #39505.
METHODS: A retrospective cohort design of patients was used from the MarketScan Commercial Claims and 
Encounters for 2022. The sample selection required ≥2 fills of targeted medication from the 2022 files with a primary 
cancer diagnosis code in medical files for 2021 or 2022, and patients must have been continuously enrolled and aged 
18 to 64 years. Exclusion criteria were presence of hospice care or organ transplants and those starting medication 
therapy in the last 45 days of 2022. Discontinuation was indicated by a gap exceeding 1.5 times (previous days’ 
supply) on consecutive fills. General linear models predicted total medical costs, hospitalizations, and LOS (with 
gamma or logit links). Predictors included discontinuation, and 12 covariates (including COVID-19 indications, 
surgeries, Charlson Comorbidity Index comorbidities [less cancer], combination therapy, inpatient and outpatient 
utilization levels, demographics, and insurance type) and their interaction terms. The economic valuation compared 
the model predictions by discontinuation status.
RESULTS: A total of 4296 patients in 2022 met sample and model criteria, with 72.3% adherent. Predicted total 
medical costs significantly increased for nonadherent patients compared with adherent patients ($73,663 per 
member per year [PMPY]; P<.0001). When considering the additional costs associated with pharmacy adherence, the 
predicted total medical and pharmacy costs remained increased for nonadherent patients ($19,193 PMPY; P<.46). 
Compared with adherent patients, odds of hospitalization were significantly increased (odds ratio, 2.22; P<.0001) 
and LOS was significantly longer for nonadherent patients (4 days; P<.0001). When considering the difference in 
hospital admissions rate and LOS when admitted, the predicted inpatient medical spend was higher for the 
nonadherent patients ($22,691 PMPY). Details on all significant model covariates and outcomes as well as economic 
valuation comparisons are presented in the poster.
CONCLUSION: Being adherent to oral hematologic oncolytics can lead to lower medical costs, odds of 
hospitalization, and LOS after controlling for many other influences on these outcomes.
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High Antimicrobial Resistance in a Pediatric Oncology Unit in 
Malawi Underscores Relevance of Stronger Antimicrobial 
Stewardship in Sub-Saharan Africa
Presenting Author: Agness Chisomo Chitedze, MSc, BPharm, Baylor College of Medicine Children’s Foundation 
Malawi 

Co-Authors: Steven Kafora Mlenga, BSc, and Rizine Mzikamanda, MBBS, Baylor College of Medicine Children’s 
Foundation Malawi; Tarsizio Maida, MSc, Ministry of Health, Kamuzu Central Hospital, Lilongwe, Malawi;  
Casey McAtee, MD, MPH, and Nmazuo Ozuah, MD, Texas Children’s Global HOPE Program, Houston, TX, and 
Department of Pediatrics, Section of Hematology-Oncology, Baylor College of Medicine, Houston, TX

BACKGROUND: Antimicrobial resistance (AMR) is a global threat contributing to significant deaths worldwide. 
Pediatric patients with cancer are prone to serious infections requiring antimicrobial treatment. There is paucity of 
data on AMR in pediatric oncology units in sub-Saharan Africa, where routine blood cultures are often unavailable. 
OBJECTIVE: To describe the prevalence of AMR in a treatment center in Malawi to inform the need for stronger 
advocacy for antimicrobial stewardship in the region.
METHODS: This was a retrospective cross-sectional study of blood cultures obtained between January 2019 and 
August 2023 from pediatric oncology patients at Kamuzu Central Hospital in Lilongwe, Malawi. Multidrug resistance 
was defined as lack of susceptibility to ≥1 antimicrobial drugs in ≥3 antimicrobial categories. Association between 
categorical variables was measured with Pearson’s chi-square test, and multivariate logistic regression was used to test 
for association between multiple variables.
RESULTS: We identified 447 blood culture results from 262 patients. Most were obtained from patients with 
leukemia (37.5%), lymphoma (28.6%), or solid tumors (21.4%). The blood culture positivity was 37.9% (169/447). 
Of these, 32.5% (55/169) were identified as contaminants. Of the remaining 114 true isolates, 70.2% were gram-
negative (50% Enterobacteriaceae, with Klebsiella as the most common). The prevalence of multidrug resistance was 
54.4% (95% confidence interval, 44.8%-63.7%), with rates of 68% versus 41% for gram-negative and -positive 
organisms, respectively (P=.04). Of the gram-negative isolates with sensitivity data, resistance was as follows: 
gentamicin (68%), ceftriaxone (67%), ciprofloxacin (59%), ceftazidime (52%), imipenem (47%), and piperacillin-
tazobactam (38%). No significant associations were found between multidrug resistance rate and cancer diagnosis.
CONCLUSION: The prevalence of AMR in our population is higher than described in developed countries, 
emphasizing critical need for routine blood cultures in pediatric oncology units as a strategy for surveillance and to 
aid antimicrobial stewardship. High contamination rates denote the need for implementing proper blood culture 
collection techniques.

1. Antimicrobial stewardship programmes in health-care facilities in low- and middle-income countries: a WHO practical toolkit. World Health Organization. 
October 22, 2019. Accessed May 2024. www.who.int/publications/i/item/9789241515481
2. Muratore E, Baccelli F, Leardini D, et al. Antimicrobial stewardship interventions in pediatric oncology: a systematic review. J Clin Med. 2022;11:4545.
3. Papan C, Reifenrath K, Last K, et al. Antimicrobial use in pediatric oncology and hematology in Germany and Austria, 2020/2021: a cross-sectional, 
multi-center point-prevalence study with a multi-step qualitative adjudication process. Lancet Reg Health Eur. 2023;28:100599.
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Identifying Barriers to Expanded Access Program (EAP) Patient 
Enrollment in the Hematology/Oncology Community
Presenting Authors: Jahmal Williams, PharmD, RPh, and Claire Groce, PharmD, Ernest Mario School of 
Pharmacy, Piscataway, NJ 

Co-Authors: Madison Henry, PharmD, RPh, Kyle Taylor, PharmD, RPh, Nik Mohan, PharmD, Joseph Barone, 
PharmD, FCCP, and Michael Toscani, PharmD, Ernest Mario School of Pharmacy, Piscataway, NJ; Paul Weber, 
MD, RPh, MBA, Ernest Mario School of Pharmacy and Rutgers Robert Wood Johnson Medical School, 
Piscataway, NJ 

BACKGROUND: Expanded access programs (EAPs) provide a pathway for patients with serious or life-threatening 
conditions to obtain investigational treatments outside of clinical trials, when no satisfactory or comparable 
treatment options exist, or they do not qualify for a clinical trial. Use is limited by a number of challenges, including 
poor access to information, document burden, and lack of response from drug sponsors regarding the ability to 
supply drug.1 This study aims to gauge the baseline knowledge gaps and barriers that may deter oncology/hematology 
pharmacists from enrolling patients into an EAP.
OBJECTIVES: To assess the knowledge of US academic and community oncology/hematology pharmacists 
regarding EAPs and identify barriers to patient access through these programs.
METHODS: Dissemination of a Rutgers electronic Institutional Review Board–approved protocol #Pro2024000713 
voluntary Qualtrics survey through the Hematology/Oncology Pharmacy Association’s email list. The research survey 
was sent only to US members who practice clinical oncology/hematology pharmacy in academic and/or community 
settings. Students, residents, fellows, technicians, and pharmaceutical industry members were excluded from the 
study. The survey was disseminated in June 2024 and was open until the end of July 2024.
RESULTS: After reviewing 38 survey responses, our findings suggest pharmacists working in an academic setting were 
more aware of EAPs than those working in a community setting. A total of 69% of participants requested use of a 
drug through an EAP. However, most (63%) participants were slightly knowledgeable or not knowledgeable at all when 
it comes to finding access to investigational drugs for patients via EAPs. The information sources varied among 
pharmacists, with the most common being the pharmaceutical manufacturer (59%). The top barriers included time 
to enroll patients (66%), documentation burden (59%), and lack of familiarity with EAP processes (56%).
CONCLUSIONS: Pharmacists, as part of the interprofessional care team, play a critical role in decision-making 
during a patient’s treatment journey. EAPs are an option for patients who have limited or no treatment options 
remaining. This study identifies key knowledge gaps and barriers to treatment access via EAPs. These results provide 
an opportunity to close knowledge gaps and barriers related to EAPs by providing continuing education credits to 
pharmacists in the academic and community settings. Informing oncology/hematology pharmacists in academic and 
community centers regarding EAPs allows the opportunity to educate and offer alternative treatment options to 
patients, providing hope to patients and families. Further research will be needed to assess the unmet educational 
needs and the potential benefits of increased education on patient care and outcomes.

1. Fu S, Muquith M, Williams EF, et al. Barriers to implementing expanded access programs in oncology: a multidisciplinary perspective. J Clin Oncol.
2023;41(16 suppl):e18632.
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Effect of Clinically Embedded Oncology Pharmacists on Immune 
Checkpoint Inhibitor Treatment Outcomes
Presenting Authors: Colton Zwart, PharmD, BCOP, and Mark Wagner, PharmD, BCOP, Cowell Family Cancer 
Center, Munson Healthcare, Traverse City, MI 

Co-Authors: Karen Farris, PhD, University of Michigan College of Pharmacy, Ann Arbor, MI; David Reyes-
Gastelum, and Katie Young, Michigan Institute for Care Management and Transformation, Ann Arbor, MI; Emily 
Mackler, PharmD, BCOP, Michigan Oncology Quality Consortium, Michigan Institute for Care Management and 
Transformation, YesRx, and University of Michigan, Ann Arbor, MI

BACKGROUND: Multiple publications have highlighted the pharmacist’s role in managing immune-related 
adverse events (AEs) from immune checkpoint inhibitor (ICI) therapy for patients with cancer. 
OBJECTIVE: The purpose of this study was to compare outcomes in patients initiating ICI therapy for cancer before 
and after the integration of 2 clinically embedded clinical pharmacists in a large community oncology practice via the 
Pharmacists Optimizing Oncology Care Excellence in Michigan program.
METHODS: This single-center, retrospective analysis was conducted with data from March 2018 to March 2024. 
The intervention was clinically embedded pharmacist care, which was identified by a pharmacist education visit. Up 
to 134 patients in each of the pre- and postintervention groups were identified. Charts were eligible for abstraction 
if the patients were newly prescribed an ICI for cancer. The following data were abstracted: patient demographics, 
ICI medication, therapy intent (curative vs palliative), cancer diagnosis, start date, education date, corticosteroid use, 
follow-up visits, emergency department and hospitalizations, reason for emergency department/hospitalization, and 
reasons for ICI discontinuation. Chi-square analysis compared the pre- and postintervention time periods.
RESULTS: Abstraction was completed for 133 patients in the preintervention group and 134 patients in the 
postintervention group. The demographics in the preintervention group versus the postintervention group included 
a mean age of 67 years (standard deviation [SD], 12.3) versus 69 years (SD, 11.5), respectively; 64% female versus 
70% female, respectively; 96% White versus 97% White, respectively; and 17% curative versus 34% curative, 
respectively. The most common cancer diagnoses were lung, endometrial, melanoma, kidney, breast, and bladder. 
Pembrolizumab was utilized most frequently in 43% of the preintervention patients and 52% of the postintervention 
patients. More patients in the postintervention group received education before starting ICI therapy (99% vs 86%; 
P=.002). The postintervention group had a 41% discontinuation rate due to AEs, progression, or hospice/death 
compared with 51% in the preintervention group (P=.098). Steroid use was similar between groups, with 27% of 
patients in the preintervention group requiring steroids and 25% in the postintervention group. There were no 
differences between the groups in the time to steroid initiation or the time receiving a steroid. The postintervention 
group had less hospitalizations (24% vs 41%; P=.009) and less emergency department visits (28% vs 46%; P=.005) 
within the first 6 months of therapy for cancer or treatment-related AEs compared with the preintervention group.
CONCLUSION: Embedded clinical pharmacist care improved the outcomes of patients receiving ICIs for the 
treatment of cancer, including improved rates of education and decreased incidence of unplanned healthcare 
utilization.

1. Le S, Chang B, Pharm A, Chan A. Impact of pharmacist-managed immune checkpoint inhibitor toxicities. J Oncol Pharm Pract. 2021;27:596-600.
2. Renna CE, Dow EN, Bergsbaken JJ, Leal TA. Expansion of pharmacist clinical services to optimize the management of immune checkpoint inhibitor 
toxicities. J Oncol Pharm Pract. 2019;25:954-960.
3. Myers G, Stevens J, Flewelling A, et al. Evaluation and clinical impact of a pharmacist-led, interdisciplinary service focusing on education, monitoring and 
toxicity management of immune checkpoint inhibitors. J Oncol Pharm Pract. 2023;29:145-154.
4. POEM program. Accessed October 4, 2024. www.moqc.org/poem
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Effect of Clinically Embedded Pharmacists on the Time of Other 
Oncology Clinicians
Presenting Authors: Maja Hill, PharmD, Lemon-Holton Cancer Pavilion, Corewell Health, Grand Rapids, MI; 
and Emily Mackler, PharmD, BCOP, Michigan Oncology Quality Consortium, Michigan Institute for Care 
Management and Transformation, YesRx, and University of Michigan College of Pharmacy, Ann Arbor, MI

Co-Authors: Maisa Nazzal, PharmD, MS, and Karen Farris, PhD, University of Michigan College of Pharmacy, 
Ann Arbor, MI; Emily Johengen, PharmD, BCACP, Trinity Health IHA Hematology Oncology, Ypsilanti, MI; 
Katie Sias, PharmD, BCOP, Pardee Cancer Wellness Center, MyMichigan Health, Midland, MI; Samuel Snowaert, 
PharmD, BCOP, MBA, Covenant Cancer Care Center, Saginaw, MI; Jennifer VanSickler, PharmD, Herbert-
Herman Cancer Center, University of Michigan Health-Sparrow, Lansing, MI; Mark Wagner, PharmD, BCOP, 
and Colton Zwart, PharmD, BCOP, Cowell Family Cancer Center, Munson Healthcare, Traverse City, MI; Katie 
Young and David Reyes-Gastelum, Michigan Institute for Care Management and Transformation, Ann Arbor, MI

BACKGROUND: Clinical pharmacists save physicians’ time through interventions and clinical services offered in 
the emergency department, but studies evaluating time savings in oncology practice have not been done.1 Clinical 
pharmacists embedded in ambulatory care practices provide a variety of services, such as selecting appropriate 
chemotherapy regimens and supportive care, reviewing medication lists and laboratory tests, managing adverse 
events, educating patients, and answering drug information questions. Administratively, they may also build order 
sets, provide staff education, and release orders. The purpose of this study was to describe the time spent by 
embedded clinical oncology pharmacists and whom that effort would be attributed to if they were not in the clinic.
METHODS: On 2 different weeks, 7 pharmacists from Pharmacists Optimizing Oncology Care Excellence in 
Michigan practices recorded their activities using a data collection form that included patient- and non–patient-
focused activities.2 The second data collection is the basis for this analysis, and data were collected in July 2024. The 
7 pharmacists provided 922 entries grouped into administration, chart review/release orders, care coordination, 
clinical question, documentation, follow-up, order management, teach, staff education, and other. The number of 
minutes attributed to the activity and the professional who would do the activity if the clinical pharmacist was not 
present were recorded. Hours per activity and the substituted professional were determined.
RESULTS: Pharmacists recorded activities for an average of 42 hours per week, and 70% of activities were patient- 
focused. Among patient-focused activities, pharmacists’ distribution of time was primarily focused on chart reviewing 
and releasing orders, teaching, and documentation. For patient-focused activities, pharmacists substituted a mean of 
5 hours for advance practice practitioners, 3.3 hours for physicians, 1 hour for medical assistants, 11.8 hours for 
nurses, 4.1 hours for another pharmacist, and 3.7 hours for no one in the clinic on a per-pharmacist-per-week basis. 
For non–patient-focused activities, the clinical pharmacists substituted 7.3 hours for no one in the clinic and 4.1 
hours for another pharmacist, per pharmacist per week.
CONCLUSION: Oncology pharmacists’ time was 70% patient-focused, and they saved on average 20 hours per week 
per pharmacist for nurses, advance practice practitioners, and physicians.

1. Grill J, Bryant C, Markel K, Wisniewski SJ. A study of time saved by emergency medicine physicians through working with clinical pharmacists in the 
emergency department. Am J Emerg Med. 2019;37:1720-1722.
2. POEM program. Accessed October 4, 2024. www.moqc.org/poem
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Effect of Embedded Clinical Pharmacists on Health Utilization 
Outcomes in a Large Community Oncology Practice
Presenting Authors: Mark Wagner, PharmD, BCOP, and Colton Zwart, PharmD, BCOP, Cowell Family Cancer 
Center, Munson Healthcare, Traverse City, MI

Co-Authors: Karen Farris, PhD, University of Michigan College of Pharmacy, Ann Arbor, MI; David Reyes-
Gastelum and Katie Young, Michigan Institute for Care Management and Transformation, Ann Arbor, MI; Emily 
Mackler, PharmD, BCOP, Michigan Oncology Quality Consortium, Michigan Institute for Care Management and 
Transformation, YesRx, and University of Michigan College of Pharmacy, Ann Arbor, MI

BACKGROUND: Pharmacists play a critical role in team-based care, and this is well established in the primary care 
setting. 
OBJECTIVE: To compare healthcare utilization outcomes before and after the integration of 2 embedded clinical 
pharmacists in a large community oncology practice via the program, Pharmacists Optimizing Oncology Care 
Excellence in Michigan.
METHODS: This single-center, retrospective analysis was conducted with data from January 2018 to March 2024. 
The intervention was clinically embedded pharmacist care, identified by a pharmacist education visit. Up to 400 
patients in each of the pre- and postintervention groups were identified. Charts were eligible for abstraction if 
patients were newly prescribed anticancer therapy for any of the 3 following areas: gynecologic oncology diagnosis, 
the use of an immune checkpoint inhibitor(s), or the use of an oral anticancer agent(s). The following data were 
abstracted: patient demographics, medication, cancer diagnosis, emergency department visits and hospitalizations, 
and reason for emergency department/hospitalization. A chi-square analysis compared pre- and post-intervention 
time periods.
RESULTS: Abstraction was completed for 398 patients in the preintervention group and 350 patients in the 
postintervention group. No demographic differences were detected between groups. The preintervention group had 
a mean age of 67 years (standard deviation [SD], 11.5), 69% were female, and 96% were White. The postintervention 
group had a mean age of 68 years (SD, 12.5), 57% were female, and 97% were White. The majority of patients in 
both groups were diagnosed with either ovarian, endometrial, non–small cell lung, prostate, or breast cancer. At 6 
months following treatment initiation, the preintervention group had a 24% incidence of hospitalization due to 
cancer symptoms, treatment-related adverse events, or unknown reason versus 19% in the postintervention group 
(P=.065). Emergency department visits at 6 months resulting from cancer symptoms, treatment-related adverse 
events, or unknown reason were 32% in the preintervention group versus 25% in the postintervention group 
(P=.035).
CONCLUSION: Embedded clinical pharmacist care reduced the incidence of emergency department visits in the 
first 6 months of anticancer treatment initiation.

1. Coe AB, Choe HM, Diez HL, et al. Pharmacists providing care in statewide physician organizations: findings from the Michigan Pharmacists Transforming 
Care and Quality Collaborative. J Manag Care Spec Pharm. 2020;26:1558-1566.
2. POEM program. Accessed October 4, 2024. www.moqc.org/poem
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Improving Oral Anticancer Medication Adherence/Adverse Event 
Assessment Documentation
Presenting Author: Lisa Holle, PharmD, BCOP, FHOPA, FISOPP, University of Connecticut, Storrs, CT 

Co-Authors: Grace Morrison, BS, University of Connecticut, Storrs, CT; Andrea Moran, APRN-BC, DNP, and 
Margaret Savage, BSN, RN, UConn Health Carole & Ray Neag Comprehensive Cancer Center; Michael K. Keng, 
MD, University of Virginia

BACKGROUND: To improve patient safety, most oral anticancer medication (OAM) programs monitor adverse 
events (AEs) and adherence within 7 to 14 days following OAM initiation. At our institution, we identified key tasks 
associated with documenting OAM adherence and AEs during cycle 1. However, only 50% of these tasks were 
appropriately documented. 
OBJECTIVE: As part of the 2022-2023 Hematology/Oncology Pharmacy Association/American Society of Clinical 
Oncology quality training program, we conducted a quality improvement project aimed at improving our task 
documentation rate to >75%.
METHODS: We engaged a multidisciplinary team to assist in gathering and interpreting data. A process map was 
created and barriers were identified. A cause-and-effect diagram, Pareto chart, and action prioritization matrix were 
used to narrow the focus of improvement changes initially and after each cycle. Three plan-do-study-act (PDSA) cycles 
were conducted (January 2023 to January 2024). Outcome measure was documentation of AEs/adherence by day 10 
of cycle. Our study included all patients with cancer initiating OAM and excluded those on intravenous/oral 
regimens and gynecology/oncology patients. Process measure was percentage of 9 crucial tasks identified as necessary 
to appropriately document AEs/adherence. Balance measures included provider visits, emergency department visits, 
and telephone/electronic medical record OAM-related messages.
RESULTS: PDSA cycle 1 (education on documenting patient education) was implemented in January 2023. PDSA 
cycle 2 (retraining nurses on OAM AEs/adherence documentation process) was implemented in March 2023. PDSA 
cycle 3 (standardized cycle 1 OAM process and created a tool to facilitate communication of OAM start date) was 
implemented in September 2023. Improvement in our outcome measure (percentage of 9 essential tasks for 
documenting OAM adherence/AEs in cycle 1) was improved following PDSA cycles 1, 2, and 3 (50%-67%; P<.001). 
This rate was sustainable in the 2 months following project completion. OAM-related patient provider visits, 
emergency department visits, and OAM-related telephone messages (ie, balance measures) were decreased (P<.001). 
An improvement in documentation of OAM treatment start date was observed with each additional cycle (10%, 
23%, and 83%, respectively) and improvement in AE documentation was similarly observed (10%, 12%, and 83%, 
respectively).
CONCLUSION: Our results were likely affected by significant nursing turnover, lack of formal OAM process 
training, and institutional buy-in for OAM program/training. Our standardizing process initiative improved the 
percentage of AEs/adherence documentation tasks necessary to ensure completion of appropriate OAM monitoring 
by day 10 of cycle 1 following prescription. This also resulted in fewer OAM-related telephone messages, which not only 
decreased provider time but signified that fewer potential problems occurred with appropriate AEs/adherence checks.

1. Muluneh B, Schneider M, Faso A, et al. Improved adherence rates and clinical outcomes of an integrated, closed-loop, pharmacist-led oral chemotherapy 
management program. J Oncol Pract. 2018;14:e324-e334.
2. Kav S, Schulmeister L, Nirenberg A, et al. Development of the MASCC Teaching Tool for patients receiving oral agents for cancer. Support Care Cancer. 
2010;18:583-590.
3. Betcher J, Dow E, Khera N. Oral chemotherapy in patients with hematological malignancies-care process, pharmacoeconomics and policy implications. 
Curr Hematol Malig Rep. 2016;11:288-294.
4. Enright K, MacMillan M, Lymburner P, et al. Improving documentation of oral chemotherapy at a community cancer center. J Oncol Pract. 2015;11:213-215.
5. Neuss MN, Polovich M, McNiff K, et al. 2013 updated American Society of Clinical Oncology/Oncology Nursing Society chemotherapy administration 
safety standards, including standards for the safe administration and management of oral chemotherapy. J Oncol Pract. 2013;9:5s-13s. Erratum in: J Oncol 
Pract. 2013;9:265.
6. Weingart SN, Brown E, Bach PB, et al. NCCN task force report: oral chemotherapy. J Natl Comp Cancer Netw. 2008;6(suppl 3):S1-S14.
7. Mackler E, Segal EM, Muluneh B, et al. 2018 Hematology/Oncology Pharmacist Association best practices for the management of oral oncolytic therapy: 
pharmacy practice standard. J Oncol Pract. 2019;15:e346-e355.
8. Neuss MN, Gilmore TR, Belderson KM, et al. 2016 Updated American Society of Clinical Oncology/Oncology Nursing Society chemotherapy adminis-
tration safety standards: including standards for pediatric oncology. Oncol Nurs Forum. 2017;44:31-43.
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Managing Oral Anticancer Therapies in Patients With Early or 
Advanced HR-Positive, HER2-Negative Breast Cancer:  
A US-Based Community Healthcare Provider Survey
Presenting Author: Jodi L. Taraba, PharmD, MS, BCOP, Mayo Clinic, Rochester, MN 

Co-Authors: Pamela K. Ginex, EdD, MPH, RN, OCN, State University of New York at Stony Brook, Stony Brook, 
NY; Qinli Lily Ma, PhD, Kelli Thoele, PhD, RN, OCN, Alexandra S. Vitko, PhD, Astra M. Liepa, PharmD, 
Wambui Gathirua-Mwangi, PhD, Elyse H. Panjic, PharmD, and Engels Chou, MS, Eli Lilly and Company, 
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BACKGROUND: In the past decade, the number of options and use of oral anticancer medications (OAMs) has 
grown among patients with hormone receptor–positive (HR-positive) and HER2-negative breast cancer. Adherence 
to OAMs is critical to ensure treatment effectiveness and long-term outcomes.1 However, there is limited evidence 
on methods used by healthcare providers (HCPs) to support adherence to OAMs.
OBJECTIVE: To describe methods used by HCPs (pharmacists, oncologists, and advanced practice providers [APPs]) 
at individual and system levels to support adherence to OAMs for HR-positive, HER2-negative breast cancer.
METHODS: Between July 2023 and October 2023, a cross-sectional survey was conducted among HCPs with ≥12 
months of experience in treating patients with HR-positive, HER2-negative breast cancer in community settings 
across the United States. A total of 282 HCPs (100 pharmacists, 91 oncologists, and 91 APPs) completed a one-time 
online questionnaire.
RESULTS: The majority of HCPs (87.0% pharmacists, 95.6% oncologists, and 71.4% APPs) had ≥5 years of 
experience treating patients with breast cancer. Half of HCPs (53.0% of pharmacists, 49.5% of oncologists, and 
49.5% of APPs) were extremely or very satisfied with the methods they use in practice to support adherence to 
OAMs. The 3 most common patient-level methods to support adherence reported by HCPs included dose adjustments 
(pharmacists: 65.0%, oncologists: 50.5%, and APPs: 79.1%), use of prophylactic medications (pharmacists: 68.0%, 
oncologists: 39.6%, and APPs: 76.9%), and advising nonpharmacological interventions (pharmacists: 69.0%, 
oncologists: 35.2%, and APPs: 60.4%). Retail pharmacists reported higher use of nonpharmacological interventions 
and lower use of dose adjustments and prophylactic medications than pharmacists working in clinical or specialty 
settings. Overall, dose adjustment was reported to be most successful across HCPs, with 66.6% of users perceiving 
this approach as extremely or very successful in supporting adherence; 64.4% and 32.7% reported prophylactic 
medications and advising nonpharmacological interventions, respectively, to be similarly successful. The most 
common system-level methods include staff to help navigate insurance approvals (59.9%) and referral to patient 
assistance programs (59.2%).
CONCLUSION: Dose adjustments and use of prophylactic medications were considered the most successful patient-
level methods to support adherence in patients with HR-positive, HER2-negative breast cancer and were reported as 
the most commonly used by HCPs. Notably, pharmacists and APPs appeared to use all methods more extensively 
than oncologists, highlighting their vital role in supporting adherence. Broader incorporation of pharmacists into the 
management of patients receiving OAMs will help enhance the implementation of these methods, with the goal of 
increasing patient adherence to OAMs.

1. Makubate B, Donnan PT, Dewar JA, et al. Cohort study of adherence to adjuvant endocrine therapy, breast cancer recurrence and mortality. Br J Cancer. 
2013;108:1515-1524.
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Safety and Cost Associated With Fixed-Dose Immunotherapy in 
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BACKGROUND: Nivolumab and pembrolizumab were initially approved with weight-based dosing of 3 mg/kg 
every 2 weeks and 2 mg/kg every 3 weeks, respectively. Later, the FDA approved fixed doses of 240 mg every 2 weeks 
or 480 mg every 4 weeks for nivolumab and 200 mg every 3 weeks or 400 mg every 6 weeks for pembrolizumab based 
on pharmacokinetic modeling showing similar areas under the curve compared with weight-based dosages.1-3 
However, patients of low and high weights represented a small percentage of the patients included in the simula
tions,1,3 which led to questions regarding safety and cost implications in patients with weight extremes.3

OBJECTIVES: To compare the incidence of adverse events (AEs) in patients weighing ≤50 kg or ≥110 kg with the 
previously reported literature and to determine the cost implications of fixed dosing strategies.
METHODS: Retrospective review of adult patients receiving single-agent pembrolizumab or nivolumab for treatment 
of cutaneous malignancies within the UCHealth System between January 1, 2016, and May 30, 2024. Patients were 
included if they received ≥1 dose of nivolumab 240 mg or pembrolizumab 200 mg and weighed ≤50 kg or ≥110 kg. 
Data collection included baseline demographics, autoimmune disease, line of treatment, earlier treatments, 
immunotherapy received, dose administered, total number of doses administered per patient, and incidence of AEs. 
Treatment cost per patient was calculated using standard vial size and present-day vial cost provided from the internal 
purchasing department. Theoretical cost-savings using weight-based dosing instead of fixed-doses was calculated using 
the same vial sizes and cost.
RESULTS: A total of 95 patients were assessed, including 45 patients weighing ≤50 kg in the low-weight group 
(LWG) and 50 patients weighing ≥110 kg in the high-weight group (HWG). Nivolumab was administered to 67% in 
the LWG and 56% in the HWG. The mean number of fixed immunotherapy doses per patient was 10±12 for the 
LWG and 13±14 for the HWG. The observed incidence of AEs with immune checkpoint inhibitors was similar for 
each group when compared with the literature.3-5 Fixed doses of nivolumab and pembrolizumab were associated with 
increased drug cost totaling $1.8 million when used for patients weighing ≤50 kg.
CONCLUSION: The implementation of weight-based nivolumab and pembrolizumab dosing for patients with low 
weight is a safe and efficient drug cost–saving strategy.

1. Freshwater T, Kondic A, Ahamadi M, et al. Evaluation of dosing strategy for pembrolizumab for oncology indications. J Immunother Cancer. 2017;5:43.
2. Zhao X, Suryawanshi S, Hruska M, et al. Assessment of nivolumab benefit-risk profile of a 240-mg flat dose relative to a 3-mg/kg dosing regimen in patients 
with advanced tumors. Ann Oncol. 2017;28:2002-2008.
3. Long GV, Tykodi SS, Schneider JG, et al. Assessment of nivolumab exposure and clinical safety of 480 mg every 4 weeks flat-dosing schedule in patients 
with cancer. Ann Oncol. 2018;29:2208-2213.
4. Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated melanoma without BRAF mutation. N Engl J Med. 2015;372:320-330.
5. Robert C, Schachter J, Long GV, et al. Pembrolizumab versus ipilimumab in advanced melanoma. N Engl J Med. 2015;372:2521-2532.
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Safety and Feasibility of Short-Duration Infusion Obinutuzumab 
With Venetoclax in Patients With Chronic Lymphocytic Leukemia: 
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Department of Data Science, Dana-Farber Cancer Institute, Boston, MA

BACKGROUND: Obinutuzumab is approved in combination with venetoclax for chronic lymphocytic leukemia 
(CLL)/small lymphocytic lymphoma (SLL) and with chemotherapy for classic follicular lymphoma (cFL). Infusion-
related reactions (IRRs) occur in 60% (grade ≥3 IRRs: 10%) of patients with CLL/SLL receiving obinutuzumab. 
During cycles (C) 2 to 6 (C2-6), obinutuzumab was infused over ≥195 minutes. A 90-minute short-duration infusion 
(SDI) obinutuzumab starting with C2 is safe in patients with cFL without grade ≥3 IRR in C1. Data on SDI 
obinutuzumab in CLL/SLL are limited. We report a prospective observational study to evaluate the safety of SDI 
obinutuzumab in patients with CLL/SLL receiving treatment with venetoclax.
OBJECTIVES: To evaluate the proportion of patients with grade ≥3 IRR with 90-minute SDI obinutuzumab in 
patients with CLL/SLL receiving venetoclax.
METHODS: This prospective, exact single-stage, observational study included the first 28 consecutive patients with 
treatment-naïve or relapsed/refractory CLL/SLL and who received venetoclax identified via a lymphoid malignancy 
patient registry approved by the institutional review board. Dosing, schedule, premedications, and infusion rates were 
according to the obinutuzumab prescribing information. Starting with C2, absent grade ≥3 IRR in C1 and an 
absolute lymphocyte count of <5000/μL on day (D) of treatment, obinutuzumab was administered at 100 mg per 
hour for 30 minutes, then 900 mg per hour for approximately 60 minutes. The primary end point included the 
proportion of patients with grade ≥3 IRR defined per Common Terminology Criteria for Adverse Events v5.0. 
Response was evaluated per International Workshop on Chronic Lymphocytic Leukemia (iwCLL) 2018.
RESULTS: Between January 23, 2023, and April 11, 2024, 28 consecutive patients with CLL/SLL received 
venetoclax with SDI obinutuzumab. The median age was 65 years (range, 27-88), and 79% were treatment-naïve. 
Absolute lymphocyte count was ≥25,000/μL before C1D1 in 54% and ≥5000/μL before C2D1 in 0%. All patients 
received SDI obinutuzumab on C2D1. None discontinued obinutuzumab prematurely; the median number of 
obinutuzumab Cs was 6 (interquartile range, 6-6) and all completed ≥4 Cs. All patients achieved an iwCLL objective 
response. No patients had a grade ≥3 IRR. The incidence of grade 1 to 2 IRRs was 53.6%. All IRRs were grade 2 
and occurred on C1D1, including 1 patient with recurrent grade 2 IRR on D2, and none occurred on days 8-15 of 
C1. One had an IRR after C1; this was a grade 2 IRR occurring on C3D1.
CONCLUSION: SDI obinutuzumab with venetoclax was safe in patients with CLL/SLL. This study met the primary 
end point and supports adoption of SDI obinutuzumab starting in C2 absent grade ≥3 IRR during C1 when absolute 
lymphocyte count <5000/μL.

1. Al-Sawaf O, Zhang C, Tandon M, et al. Venetoclax plus obinutuzumab versus chlorambucil plus obinutuzumab for previously untreated chronic lympho-
cytic leukaemia (CLL14): follow-up results from a multicentre, open-label, randomised, phase 3 trial. Lancet Oncol. 2020;21:1188-1200.
2. Al-Sawaf O, Zhang C, Jin HY, et al. Transcriptomic profiles and 5-year results from the randomized CLL14 study of venetoclax plus obinutuzumab versus 
chlorambucil plus obinutuzumab in chronic lymphocytic leukemia. Nat Commun. 2023;14:2147. Erratum in: Nat Commun. 2023;14:6724.
3. Townsend W, Hiddemann W, Buske C, et al. Obinutuzumab versus rituximab immunochemotherapy in previously untreated iNHL: final results from 
the GALLIUM study. Hemasphere. 2023;7:e919.
4. Marcus R, Davies A, Ando K, et al. Obinutuzumab for the first-line treatment of follicular lymphoma. N Engl J Med. 2017;377:1331-1344.
5. Gazyva (obinutuzumab) injection, for intravenous use [prescribing information] Genentech, Inc.; July 2022. Accessed October 10, 2024. www.accessdata.
fda.gov/drugsatfda_docs/label/2022/125486s034lbl.pdf
6. Canales MA, Buchholz TA, Bortolini JAP, et al. Obinutuzumab can be administered as a 90-minute short duration infusion in patients with previously 
untreated follicular lymphoma: GAZELLE end of induction analysis. Hemasphere. 2023;7:e860.
7. Fleck C, Karabinos A, Cook A, et al. Evaluation of safety outcomes with transitioning obinutuzumab from standard rate to short duration infusion in 
patients with chronic lymphocytic leukemia. Leuk Lymphoma. 2024;65:1198-1199.
8. Fischer K, Al-Sawaf O, Bahlo J, et al. Venetoclax and obinutuzumab in patients with CLL and coexisting conditions. N Engl J Med. 2019;380:2225-2236.
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PhD, MS, Replimune, Inc., Woburn, MA

BACKGROUND: RP1 is a herpes simplex virus type 1–based oncolytic immunotherapy currently in clinical develop
ment that is administered via intratumoral injection. RP1 plus nivolumab has demonstrated deep and durable responses 
with a favorable safety profile in advanced melanoma.
OBJECTIVE: To assess the biodistribution and shedding profiles from the skin cancer cohorts of the ongoing 
IGNYTE clinical trial (NCT03767348), thus informing the administration and handling methodology for RP1.
METHODS: In this open-label, multicenter phase 1/2 study, patients with advanced cancers were treated with the 
combination RP1 plus nivolumab. After RP1 injections into superficial and deep lesions, 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 during predose, treatment, and follow-up visits for RP1 DNA by quantitative 
polymerase chain reaction assay. Positive RP1 DNA swab samples were further assessed by 50% tissue culture 
infectious dose (TCID50) assay for the presence of live virus.
RESULTS: This analysis included 1573 blood, 1976 urine, 2052 oral mucosa, 1114 dressings, and 1947 injection-
site swab samples collected from 278 patients with skin cancer. RP1 DNA was detected in 7.8% of blood, 0.2% of 
urine, and 18.4% of injection-site swab samples. The incidence of RP1 detection on injection-site dressing exteriors 
(9.5% of 1114 samples) was lower than that from the injection sites (18.4% of 1947 samples), demonstrating that 
dressings act as a barrier to RP1 dissemination. RP1 DNA was very rarely present on oral mucosa (0.9% of 2052 
samples). At follow-up, RP1 DNA was detected only in injection-site swab samples. All available samples were 
confirmed to be negative for live virus by TCID50 assay. A total of 8 swab samples from 7 patients from different 
locations were collected from areas of suspected herpetic infection; none tested positive for infectious virus. No 
communal or secondary transmission was reported.
CONCLUSION: RP1 DNA was primarily detected on the immediate surface of injected lesions. Overlying occlusive 
dressings appear to serve as a protective barrier against RP1 DNA dissemination. No infectious live virus was detected 
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BACKGROUND: In patients with previously untreated chronic lymphocytic leukemia (CLL) and small lymphocytic 
lymphoma (SLL), venetoclax and obinutuzumab resulted in higher complete response rates compared with 
chemoimmunotherapy1,2 and is FDA approved as first-line therapy but not in relapsed/refractory (R/R) CLL/SLL, 
where venetoclax plus rituximab is approved despite studies indicating that obinutuzumab is the more effective 
monoclonal antibody in CLL.1,2 Venetoclax and obinutuzumab incorporates an obinutuzumab lead-in phase, which 
allows for cytoreduction and reduces venetoclax-related tumor lysis syndrome (TLS) risk, whereas in venetoclax plus 
rituximab, venetoclax starts first, not allowing for cytoreduction. We report 3-year follow-up of our experience with 
safety and efficacy of venetoclax and obinutuzumab in R/R CLL/SLL.
METHODS: This retrospective study included patients aged ≥18 years with R/R CLL who received venetoclax and 
obinutuzumab at Massachusetts General Hospital locations between July 2019 and June 2022. Updated progression 
and survival data were collected through October 9, 2024. Safety end points included laboratory or clinical TLS per 
Howard criteria, infusion-related reactions (IRRs), and hematologic adverse events defined per Common Terminology 
Criteria for Adverse Events v5.0. Efficacy end points included progression-free survival (PFS) and overall survival 
(OS), which were estimated using Kaplan-Meier method.
RESULTS: We identified 40 consecutive R/R CLL patients treated with venetoclax and obinutuzumab. Median 
follow-up was 41 months (range, 2-64). Median age was 72 (range, 51-94) years, with 31 (78%) patients aged ≥65 years, 
28% (n=11/39) with del(17p)/TP53 alterations, and 66% (n=21/32) with unmutated IGHV. Median previous 
treatments was 1 (range, 1-6), with 55% (n=22) previously treated with Bruton tyrosine kinase inhibitor. Median 
creatinine clearance (CrCl) was 57 mL/min (range, 22-134), with CrCl <60 mL/min in 53% (n=21) of patients. 
Laboratory TLS occurred in 3% (n=1) of patients, arising during obinutuzumab initiation; no patients had clinical 
TLS. IRRs occurred in 30% (n=12), with 27% (n=11) having grades 1 or 2 and 3% (n=1) grade 3. Four of 11 (36%) 
patients who had grade 1 or 2 IRRs were treated as inpatients. Grade 3/4 hematologic adverse events occurred in 
60% (n=24; neutropenia, 50%; anemia, 25%; thrombocytopenia, 45%). The 3-year PFS and OS rates were 65% 
(95% confidence interval [CI], 0.51-0.82) and 84% (95% CI, 0.73-0.97), respectively.
CONCLUSION: In 3-year follow-up, venetoclax and obinutuzumab continued to be safe and effective treatment for 
R/R CLL. Laboratory TLS occurred more frequently during obinutuzumab initiation (3%) than with venetoclax 
(0%), which may reflect obinutuzumab use over rituximab, or venetoclax and obinutuzumab use in real-world 
patients with comorbidities that may have excluded them from prospective trials. More intensive TLS mitigation and 
monitoring should be considered when starting the obinutuzumab phase of venetoclax and obinutuzumab in R/R 
CLL, including inpatient administration in patients with comorbidities or high tumor burden.

1. Fischer K, Al-Sawaf O, Bahlo J, et al. Venetoclax and obinutuzumab in patients with CLL and coexisting conditions. N Engl J Med. 2019;380:2225-2236.
2. Eichhorst B, Niemann C, Kater AP, et al. A randomized phase III study of venetoclax-based time-limited combination treatments (RVe, GVe, GIVe) vs 
standard chemoimmunotherapy (CIT: FCR/BR) in frontline chronic lymphocytic leukemia (CLL) of fit patients: first co-primary endpoint analysis of the 
international intergroup GAIA (CLL13) trial. Blood. 2021;138(suppl 1):71.

in samples from follow-up visits. These findings indicate that the risk of infection and transmission of RP1 is 
negligible. Oncolytic immunotherapy such as RP1 is emerging as an integral part of cancer therapeutics. Defining 
the biodistribution and shedding potential of these agents will be important for pharmacy staff and caregivers to 
develop the educational activities and best practices necessary to properly handle these agents.
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BACKGROUND: Clinical research protocols are often complex, intricate, and lengthy documents and require the 
development of department-specific summaries to operationalize at the study site. Creating these summaries requires 
significant pharmacist time and effort. Incorporating artificial intelligence (AI) into this process may significantly 
decrease administrative burden and time while maintaining clinical accuracy.
OBJECTIVES: To assess the time required to complete pharmacy-specific study summaries manually versus AI-
assisted and to assess the accuracy of documents created with AI assistance. 
METHODS: As assessed by a scoring system, moderate- or high-complexity trials were eligible for inclusion. The time 
required for the manual preparation of pharmacy study summaries through usual workflow by the lead pharmacist 
for the study was recorded. Microsoft Copilot was prompted to complete a study summary template using the study 
protocol and pharmacy manual. The resulting AI-assisted summary was reviewed by an investigational drug service 
(IDS) pharmacist who was naïve to the study protocol. The time taken by an IDS pharmacist to complete the 
document was compared with the time taken by an IDS pharmacist assisted with AI. A mean difference of 20 minutes 
was defined as significant a priori. The number of corrections and grades of error were recorded for each study.
RESULTS: A total of 4 protocols were summarized manually and AI-assisted in parallel. The mean time to complete 
a study summary with AI assistance was significantly lower than manual summarization (35 minutes vs 167 minutes, 
respectively; P=.0296). There was an average 74% reduction in the time to complete the study summaries using AI-
assisted workflow. Each initial prompt output required an average of 4.5 corrections.
DISCUSSION: In this case, the burden of time-consuming creation of documentation was mitigated by utilizing 
predesigned prompts to create standardized document output. Although manual reprompting and quality control 
were required to correct major errors, improvements in the prompt model and automation may further reduce 
manual effort.
CONCLUSION: The integration of AI into the clinical trial workflow significantly reduced the time to synthesize a 
study summary document when compared with traditional, manual processes.
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Evaluating the Value of Clinical Oncology Pharmacists: Time-Savings 
for Healthcare Providers in The US Oncology Network
Presenting Author: Julianne Darling, PharmD, BCOP, Oncology Clinical Pharmacist, McKesson Specialty Health, 
The US Oncology Network, The Woodlands, TX 

Co-Authors: Hilary Conkling, PharmD, BCOP, Alexa Basilio, PharmD, BCOP, Brittney Hale, PharmD, BCOP, 
Dan Kendzierski, PharmD, BCOP, Andrea Roman, PharmD, BCOP, Judy Cho, PharmD, BCPS, Stephen Farley, 
PharmD, BCOP, Caroline Farag, PharmD, Juna Jovani, PharmD, BCPS, BCOP, Belinda Li, PharmD, BCOP, 
Morgan Cantley, PharmD, BCOP, Meredith Keisler, PharmD, BCOP, and Melissa Carroll, PharmD, BCPS, 
Oncology Clinical Pharmacists, McKesson Specialty Health, The US Oncology Network, The Woodlands, TX; 
Natalie Greisl, PharmD, BCOP, and Elizabeth Koselke, PharmD, BCOP, Managers, ClinReview, McKesson 
Specialty Health, The US Oncology Network, The Woodlands, TX; Shannon Hough, PharmD, BCOP, Senior 
Director, Clinical Programs, McKesson Specialty Health, The US Oncology Network, The Woodlands, TX

BACKGROUND: Evaluating pharmacists’ value through novel metrics is becoming increasingly important in the 
face of drug margin compression in the oncology space. Trinidad and Patel evaluated the impact of oncology 
pharmacists in the ambulatory setting, reporting that 545 interventions over the course of 2 years resulted in an 
estimated 140 hours of provider time saved.1 This underscores the potential for pharmacists to optimize workflows 
while providing the same quality of care, potentially freeing clinician time for additional patient care.
OBJECTIVE: To determine the value of interventions made by remote-based clinical oncology pharmacists by 
quantifying the time saved for healthcare providers within The US Oncology Network (The Network).
METHODS: Clinical pharmacist intervention data were analyzed over a 2-week period to identify the intervention 
subtypes that saved provider time. A survey was developed with example patient scenarios for each intervention type 
and was sent to providers to validate the time, in minutes, that each type of task would take them. The median 
provider time spent by category was calculated. Standard criteria were used to prospectively document interventions 
as saving provider time. The data for 1 month were analyzed using descriptive statistics, and the provider time saved 
was calculated by multiplying the median minutes from the provider survey by the number of interventions 
categorized as saving provider time within that category.
RESULTS: Survey responses were received from 17 practices within The Network and included 61 physicians, 17 
nurse practitioners, and 12 physician assistants. The median provider time saved for each intervention type resulted 
as follows: Business Office Support was 23 minutes, Drug-Drug Interaction was 8 minutes, Drug Dosing was 8 
minutes, Drug Information was 23 minutes, and Supportive Care was 23 minutes. In October 2024, 667 interventions 
were recorded by 14 clinical pharmacists, with 353 (53%) of these interventions falling into categories with known 
provider time-savings based on survey data. These interventions resulted in a total time-savings of 4489 minutes (75 
hours) for practice providers.
CONCLUSION: This analysis revealed that pharmacists’ interventions save a substantial amount of provider time. 
This saved time allows providers to dedicate more attention to patient care. Future directions aim to further 
substantiate these advantages and explore additional ways in which clinical oncology pharmacists contribute to the 
value of the healthcare team. By reducing the time providers spend completing medication-related tasks, clinical 
pharmacists enhance the efficiency of oncology practices. These findings emphasize the critical role of remote clinical 
oncology pharmacists in optimizing resources within The Network.

1. Trinidad DM, Patel PR. The impact of embedded oncology pharmacists in an outpatient oncology center in the treatment of hematologic malignancies. J 
Adv Pract Oncol. 2022;13:673-682.
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BACKGROUND: Medication access for patients with cancer has become increasingly challenging as oral anticancer 
agents have established a prominent position in cancer treatment. Medically integrated specialty pharmacies serve an 
important role in enhancing patient medication access and in navigating the multiple financial barriers and 
facilitators of medication access. 
OBJECTIVE: To describe the impact that participation in a statewide cancer drug repository (CDR) program has 
on specialty pharmacy employees and the impact its use has on other medication access resources.
METHODS: This single-center, retrospective analysis was conducted with data from September 2023 to September 
2024. In addition, an employee satisfaction survey was completed by specialty pharmacy staff in December 2024. The 
intervention was participation in a statewide CDR network, YesRx, beginning in September 2023. Our institution 
had a stand-alone CDR from January 2023 to September 2023 before joining the statewide network. Therein, we 
describe the utilization of medication access resources, workflow, and employee satisfaction related to YesRx 
participation.
RESULTS: A total of 19 of 21 (90%) specialty pharmacy employees completed the satisfaction survey. Of those 19, 
9 were pharmacy technicians, 9 were pharmacists, and 1 was a pharmacy intern. In all, 12 of the participants reported 
working within the specialty pharmacy before CDR participation. Of the 12, 5 (42%) participants reported an 
increase in workload and the remaining 7 (58%) reported no change. In all, 8 of 12 (67%) participants reported an 
increase in work satisfaction as a result of YesRx participation, and the remaining 4 of the 12 participants reported 
no change in satisfaction. None of the respondents reported a decrease in satisfaction. All 19 participants recommend 
CDR participation to other integrated specialty pharmacies. From September 2023 to September 2024, we dispensed 
a total of 263 prescriptions from the statewide CDR. We found that the use of the CDR did not decrease our 
utilization of other medication access resources but rather supplemented it. The majority of patients receiving CDR 
medication did so in conjunction with another resource, and the CDR allowed us to begin therapy in a timelier 
fashion or allowed us to fill a gap in benefits coverage that would have otherwise resulted in nonadherence.
CONCLUSION: Participation in the statewide CDR network, YesRx, provided a high level of satisfaction for our 
team members and complemented the current medication access resources.

1. Zuckerman AD, Mourani J, Smith A, et al. 2022 ASHP survey of health-system specialty pharmacy practice: clinical services. Am J Health Syst Pharm. 
2023;80:827-841.
2. Choi D, Zuckerman AD, Gerzenshtein S, et al. A primer on copay accumulators, copay maximizers, and alternative funding programs. J Manag Care Spec 
Pharm. 2024;30:883-896.
3. ASHP Sample Health System Specialty Pharmacy Workforce Stay Interview. Accessed November 19, 2024. www.ashp.org/-/media/9F8416A5472E492C 
9920003CA44C485E.pdf
4. YesRx. Accessed November 19, 2024. www.yesrx.org
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Choice of Antifungal Prophylaxis and Risk for Invasive Fungal 
Disease in Patients With Acute Leukemia Receiving Oral Anticancer 
Therapies With Significant CYP450 Drug Interactions
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Albany, NY 

Co-Authors: Zhenzi Hong, Colby Webster, Alexis Gregoire, and Ejemen Aigbedion, PharmD Candidates, Albany 
College of Pharmacy and Health Sciences, Albany, NY 

BACKGROUND: Patients with acute leukemia have a high risk for invasive fungal disease (IFD). Per the NCCN 
guidelines, antifungal prophylaxis is recommended for patients with acute leukemia and neutropenia for the 
prevention of IFD. Triazoles are often employed for antifungal prophylaxis, but patients are prone to drug 
interactions with oral anticancer agents.
OBJECTIVE: To assess the prescribing patterns, efficacy, and safety of antifungal prophylaxis among patients with 
acute leukemia who received induction chemotherapy including an oral anticancer agent metabolized through 
CYP450.
METHODS: This was a single-center, retrospective-cohort analysis conducted from July 2020 to August 2024. The 
inclusion criteria were age >18 years, a diagnosis of acute leukemia, and receiving oral anticancer therapy with 
induction treatment. Patients were excluded from the study because of incomplete data. Patients were identified 
through the electronic health record, and the data that were extracted included demographics, laboratory values, 
vitals, acute leukemia subtype, new leukemia diagnosis or relapse, induction chemotherapy regimen, antifungal 
prophylaxis, previous antifungal use, previous fungal infection(s) and treatment, coinfections, response achieved after 
induction, and adverse events.
RESULTS: A total of 128 patients were included in the study. Most patients had acute myeloid leukemia (94%), 
with most being new diagnoses (68%). The median age was 69 years, and 59% of the patients were male. The 
leukemia prognostic risk categories were 55% poor risk, 39% intermediate risk, 4% favorable risk, and 2% unknown 
risk. Most patients were prescribed antifungal prophylaxis (87%), with 46% receiving micafungin, 7% triazoles, and 
34% sequential therapy (micafungin or triazole followed by the other). The oral chemotherapy agents received 
included venetoclax (78%), midostaurin (14%), dasatinib (4%), ponatinib (2%), and ivosidenib (1%). In all, 3 
patients had proven IFD (2 with micafungin and 1 with subsequent therapy) and 11 patients had possible IFD (6 
with micafungin, 1 with voriconazole, 3 with subsequent therapy, 1 with no prophylaxis). Adverse events were 
observed across all of the groups, including micafungin (grade 1 or 2, 14.9%; grade 3 or 4, 11.2%), triazole (grade 1 
or 2, 8.6%; grade 3 or 4, 8.9%), subsequent therapy (grade 1 or 2, 15.3%; grade 3 or 4, 14%), and no prophylaxis 
(grade 1 or 2, 6.4%; grade 3 or 4, 6.8%).
CONCLUSION: The prescribing patterns favored micafungin for antifungal prophylaxis. Patients who received 
micafungin alone had an increased incidence of IFD. The micafungin and subsequent therapy groups had the highest 
rates of adverse events. Because of the small sample size and low rates of IFD, a larger study is needed to evaluate the 
preferred antifungal prophylactic agent for patients with acute hematologic malignancies receiving induction therapy 
with oral anticancer agents that interact with azole antifungals.

1. Department of Health and Human Services. Common Terminology Criteria for Adverse Events (CTCAE). Version 5.0. November 27, 2017. https://ctep.
cancer.gov/protocoldevelopment/electronic_applications/docs/ctcae_v5_quick_reference_5x7.pdf
2. Donnelly JP, Chen SC, Kauffman CA, et al. Revision and update of the consensus definitions of invasive fungal disease from the European Organization 
for Research and Treatment of Cancer and the Mycoses Study Group Education and Research Consortium. Clin Infect Dis. 2020;71:1367-1376. 

Copyright © 2025 Amplity, Inc.; protected by U.S. copyright law.
Photocopying, storage, or transmission by magnetic or electronic means is strictly prohibited by law.



26 Journal of Hematology Oncology Pharmacy  l  www.JHOPonline.com March 2025  l  Vol 15  l  Special Feature

HOPA 2025 ABSTRACTS

Late-Breaking Research: CLINICAL/TRANSLATIONAL RESEARCH
Abstract #LB05

Evaluation of Fam-Trastuzumab Deruxtecan Utilization Among 
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Presenting Author: Matt Arango, PharmD, BCOP, The Ohio State University James Cancer Center, Columbus, OH 

Co-Authors: Hiba Alzouby, PharmD, BCOP, Ning Jin, MD, Ashish Manne, MBBS, Arjun Mittra, MD, and Anne 
Noonan, MB ChB, PhD, The Ohio State University James Cancer Center, Columbus, OH

BACKGROUND: Fam-trastuzumab deruxtecan (TDxd) is approved for use in advanced gastric/gastroesophageal 
junction cancer (aGC) as well as any HER2-positive solid tumor. There are differences in dosing and in HER2 
testing methodology in the studies used to support the aGC and solid tumor indications. It is hypothesized that the 
higher dose recommended for aGC may lead to greater adverse events, potentially negating benefit. Furthermore, 
not retesting for HER2 status after failure of previous anti-HER2 therapy in aGC could miss patients whose tumors 
no longer express HER2.
OBJECTIVES: To describe the efficacy and safety of TDxd in patients receiving treatment for aGC in a 
gastrointestinal medical oncology clinic at a large comprehensive cancer center. The secondary objectives include 
determining the median starting dose and relative dose intensity and describing the patterns of use in terms of line 
of therapy and HER2 testing before the initiation of TDxd.
METHODS: A retrospective chart review was conducted that included patients who initiated TDxd for the 
treatment of aGC at The James Cancer Hospital between January 1, 2021, and May 31, 2024. The coprimary end 
points were progression-free survival (PFS) and overall survival at 6 months and the incidence of select grade 3 or 
4 adverse events (neutropenia, thrombocytopenia, diarrhea, pulmonary adverse events, or any hospitalization for a 
potentially drug-related adverse event).
RESULTS: A total of 14 patients met the study criteria, of whom 13 were evaluable for survival. TDxd was 
administered in the second-line setting in 5 patients, and the median number of previous therapies for the entire 
cohort was 2. The median average TDxd dose per patient was 6.4 mg/kg, and the median relative dose intensity 
was 89.9%. The 6-month PFS rate was 46.2% (n=6) and the 6-month overall survival rate was 61.5% (n=8). Of the 
10 patients evaluable for disease response, 7 had at least a partial response according to their primary oncologist. 
Of the 14 total patients, 7 (50%) had a grade 3 or 4 adverse event that was considered potentially treatment-related, 
including 2 (14.3%) cases of fatal lung adverse events. A total of 6 patients discontinued TDxd because of adverse 
events without disease progression and an additional patient had radiographic progression but continued receiving 
TDxd treatment, which was later stopped because of worsening adverse events.
CONCLUSION: Despite use in a heavily pretreated sample, TDxd was administered with high relative dose 
intensity, and the efficacy outcomes were comparable with those in larger controlled clinical trials. The adverse 
events were worse in our cohort, however, compared with clinical trials. It is possible that use of a lower TDxd dose 
would improve tolerability without compromising efficacy.

1. Shitara K, Bang YJ, Iwasa S, et al. Trastuzumab deruxtecan in previously treated HER2-positive gastric cancer. N Engl J Med. 2020;382:2419-2430.
2. Van Cutsem E, di Bartolomeo M, Smyth E, et al. Trastuzumab deruxtecan in patients in the USA and Europe with HER2-positive advanced gastric or 
gastroesophageal junction cancer with disease progression on or after a trastuzumab-containing regimen (DESTINY-Gastric02): primary and updated analyses 
from a single-arm, phase 2 study. Lancet Oncol. 2023;24:744-756.
3. Raghav K, Siena S, Takashima A, et al. Trastuzumab deruxtecan in patients with HER2-positive advanced colorectal cancer (DESTINY-CRC02): primary 
results from a multicentre, randomised, phase 2 trial. Lancet Oncol. 2024;25:1147-1162.
4. Meric-Bernstam F, Makker V, Oaknin A, et al. Efficacy and safety of trastuzumab deruxtecan in patients with HER2-expressing solid tumors: primary results 
from the DESTINY-PanTumor02 phase II trial. J Clin Oncol. 2024;42:47-58.
5. Ma C, Wang X, Guo J, et al. Challenges and future of HER2-positive gastric cancer therapy. Front Oncol. 2023;13:1080990.
6. Seo S, Ryu MH, Park YS, et al. Loss of HER2 positivity after anti-HER2 chemotherapy in HER2-positive gastric cancer patients: results of the GASTric 
cancer HER2 reassessment study 3 (GASTHER3). Gastric Cancer. 2019;22:527-535.
7. Shitara K, Iwata H, Takahashi S, et al. Trastuzumab deruxtecan (DS-8201a) in patients with advanced HER2-positive gastric cancer: a dose-expansion, phase 
1 study. Lancet Oncol. 2019;20:827-836. Erratum in: Lancet Oncol. 2019;20:e293.
8. Powell CA, Modi S, Iwata H, et al. Pooled analysis of drug-related interstitial lung disease and/or pneumonitis in nine trastuzumab deruxtecan monother-
apy studies. ESMO Open. 2022;7:100554.
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Role of CYP2D6 Phenotypes in Doxorubicin-Related Cardiotoxicity
Presenting Author: Oksana O. Karpenko, PharmD, RPh, BCPS, Pharmacist, Mayo Clinic, Rochester, MN 

Co-Authors: Jodi L. Taraba, PharmD, MS, RPh, BCOP, Assistant Professor of Pharmacy, Mayo Clinic, Rochester, 
MN; Ross A. Dierkhising, MS, Principal Biostatistician, Kristin C. Cole, MS, Principal Biostatistician, Corina J. 
Doleski, PharmD, RPh, BCOP, Overnight Hospital Pharmacist, Mayo Clinic, Rochester, MN, Karthik V. Giridhar, 
MD, Medical Oncology Consultant, Mayo Clinic, Rochester, MN; Jana Kay E. Lacanlale, PharmD, RPh, PGY-1 
Ambulatory Care Pharmacy Resident, William S. Middleton Memorial Veterans Hospital, Madison, WI; Jenna R. 
Puttkammer, PharmD, RPh, Hematology/Oncology Clinical Pharmacist, Essentia Health, Duluth, MN; Mitchell 
H. Wong, PharmD, RPh, PGY-1 Pharmacy Resident, UW Medicine, Seattle, WA; Jessica A. Wright, PharmD, 
BCACP, RPh, Assistant Professor of Pharmacy, Pharmacogenomics Pharmacist, Mayo Clinic, Rochester, MN

BACKGROUND: Cardiotoxicity is a major adverse event of doxorubicin.1 Doxorubicin is metabolized by CYP2D6 
to doxorubicinol,2 which is more cardiotoxic than doxorubicin.3,4

OBJECTIVE: To determine if increased CYP2D6 function will have an impact on the composite rate of cardiotoxicity 
or cardiomyopathy in patients who received doxorubicin.
METHODS: All patients who received intravenous conventional or liposomal doxorubicin between January 1, 2009, 
and December 31, 2021; were aged >18 years at the time of first doxorubicin administration; and had CYP2D6 
genetic testing were included in our cohort. Patients were excluded from the study if they had a liver transplant 
before the administration of doxorubicin. Cardiomyopathy was defined as receiving a diagnosis in the medical record 
after the last doxorubicin dose or cardiomyopathy that occurred before doxorubicin was started but worsened after 
doxorubicin was completed. Worsening cardiomyopathy was defined as the reduction in left ventricular ejection 
fraction (LVEF) by ≥5%5 or a QTc increase of ≥30 msec from baseline after doxorubicin treatment.6 Cardiotoxicity 
was defined as a decrease of LVEF by ≥10% to a value ≤50% or a decrease in LVEF by ≥20% and/or a QTc >500 
msec after the treatment or an increase in QTc by ≥60 msec from baseline.7 Increased CYP2D6 function included 
CYP2D6 ultrarapid or rapid metabolizers. CYP2D6 function that was not increased was defined as poor, 
intermediate, or normal metabolizers. Liposomal doxorubicin cumulative doses were converted to conventional 
doses. Cumulative dosing was categorized into ≤250 mg/m2 or >250 mg/m2.7 Logistic regression models were used 
to measure the association between CYP2D6 function and cardiotoxicity.
RESULTS: A total of 238 patients met the study inclusion criteria. Of these patients, 8 (3.4%) had CYP2D6 
increased function and 230 did not have CYP2D6 increased function. A total of 43 (18.1%) patients received a 
cumulative doxorubicin dose of >250 mg/m2. There were 36 (15.1%) patients with cardiotoxicity and/or 
cardiomyopathy. In all, 3 (37.5%) patients among those with a CYP2D6 increased function had cardiotoxicity or 
cardiomyopathy, whereas 33 (14.3%) patients among those without a CYP2D6 increased function had cardiotoxicity 
or cardiomyopathy (unadjusted odds ratio [OR], 3.6; 95% confidence interval [CI], 0.7-15.3; P=.091). Adjusting for 
the cumulative doxorubicin dose, CYP2D6 function was not significantly associated with cardiotoxicity or 
cardiomyopathy (adjusted OR, 3.9; 95% CI, 0.8-17.1; P=.074).
CONCLUSION: This is the first study to analyze cardiotoxicity rates based on CYP2D6 function for patients who 
received doxorubicin. There were numerically increased rates of cardiotoxicity or cardiomyopathy in patients with 
increased CYP2D6 function; however, they were not statistically significant. This study was likely underpowered 
because of its small sample size.

1. Doxorubicin hydrochloride injection, for intravenous use [prescribing information]. Pfizer Inc. March 2020. www.accessdata.fda.gov/drugsatfda_docs/ 
label/2020/050467s078,050629s030lbl.pdf
2. Bagdasaryan AA, Chubarev VN, Smolyarchuk EA, et al. Pharmacogenetics of drug metabolism: the role of gene polymorphism in the regulation of doxo-
rubicin safety and efficacy. Cancers (Basel). 2022;14:5436.
3. Olson RD, Mushlin PS, Brenner DE, et al. Doxorubicin cardiotoxicity may be caused by its metabolite, doxorubicinol. Proc Natl Acad Sci U S A. 
1988;85:3585-3589.
4. Mushlin PS, Cusack BJ, Boucek RJ Jr, et al. Time-related increases in cardiac concentrations of doxorubicinol could interact with doxorubicin to depress 
myocardial contractile function. Br J Pharmacol. 1993;110:975-982.
5. Jentzer JC, van Diepen S, Barsness GW, et al. Cardiogenic shock classification to predict mortality in the cardiac intensive care unit. J Am Coll Cardiol. 
2019;74:2117-2128. 
6. Coppini R, Beltrami M, Doste R, et al. Paradoxical prolongation of QT interval during exercise in patients with hypertrophic cardiomyopathy: cellular 
mechanisms and implications for diastolic function. Eur Heart J Open. 2022;2:oeac034. 
7. Alexandre J, Cautela J, Ederhy S, et al. Cardiovascular toxicity related to cancer treatment: a pragmatic approach to the American and European cardio-
oncology guidelines. J Am Heart Assoc. 2020;9:e018403. 
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Implementation of an Oral Oncolytic Monitoring Pilot Program:  
A Specialty Pharmacist–Led Approach Using the Revised Edmonton 
Symptom Assessment System
Presenting Author: Clarissa Wilkins, PharmD, BCOP, CHRISTUS Health, Irving, TX 

Co-Author: Alexandra Ritenour, PharmD, CSP, CHRISTUS Health, Irving, TX

BACKGROUND: Oral oncolytic therapy offers benefits such as ease of administration, fewer clinic visits, and 
enhanced quality of life. However, the monitoring of adverse drug reactions largely relies on patient self-reporting, 
which may result in undetected issues. The revised Edmonton Symptom Assessment System (ESAS-r), a validated 
tool used in outpatient cancer care, serves as a patient-reported outcomes measure to assess symptoms and therapy-
related side effects. The implementation of the tool at the health-system specialty pharmacy (HSSP) level has yet to 
be extensively explored. Given their frequent patient outreach, specialty pharmacists may be ideally positioned to 
complete the ESAS-r for patients to assist with bridging care, proactively monitor medication safety, and provide 
patient education. 
OBJECTIVE: To evaluate the implementation of a specialty pharmacist–led oral oncolytic monitoring program in 
an HSSP. The program utilizes the ESAS-r to capture, assess, and prompt interventions by specialty pharmacists 
aimed at addressing gaps in current oral oncolytic monitoring practices.
METHODS: This quality improvement project is a prospective descriptive study designed to evaluate a specialty 
pharmacist–led oral oncolytic monitoring program within an HSSP. Patients receiving an oral oncolytic drug from 
September 24, 2024, to November 23, 2024, from the CHRISTUS Specialty Pharmacy (CSP) were included in the 
pilot study. To integrate the ESAS-r into the CSP workflow, a flowsheet was developed for use in conjunction with 
routine clinical assessments. Based on the ESAS-r score, the pharmacists’ interventions were implemented, including 
patient counseling or provider outreach, as clinically appropriate. The primary end points used descriptive statistics 
to evaluate the type and quantity of the pharmacist interventions. The secondary end points examined the frequency 
of symptom severity, average symptom scores, and the average time spent by the specialty pharmacist completing the 
oral oncolytic monitoring program. 
RESULTS: A total of 76 patients were enrolled in the oral oncolytic monitoring program. The most common cancer 
types were breast cancer (20%), followed by chronic lymphocytic leukemia (16%) and prostate cancer (14%). 
Palbociclib (10.5%) and venetoclax (10.5%) were the most frequently received treatments. Of the total patients, 72% 
required an intervention, with patient counseling (42%) being the most common type. Among all reported symptoms 
and side effects, tiredness was the most frequent and severe.
CONCLUSION: The high number of pharmacist interventions required highlights a potential unmet need in 
patients receiving oral oncolytics. Implementing an oral oncolytic monitoring program that incorporates the ESAS-r 
allows for the HSSP to capture and proactively address patient-reported side effects. This pilot study suggests that 
specialty pharmacists could be an optimal stakeholder to address the gaps in current oral oncolytic monitoring 
practices.

1. Moreira A, Bernardo C, Ramos C, et al. National trends in the use of oral chemotherapy over 13 years. Front Pharmacol. 2022;13:909948.
2. Muluneh B, Deal A, Alexander MD, et al. Patient perspectives on the barriers associated with medication adherence to oral chemotherapy. J Oncol Pharm 
Pract. 2018;24:98-109.
3. Fromme EK, Eilers KM, Mori M, et al. How accurate is clinician reporting of chemotherapy adverse effects? A comparison with patient-reported symptoms 
from the quality-of-life questionnaire C30. J Clin Oncol. 2004;22:3485-3490.
4. Basch E, Deal AM, Kris MG, et al. Symptom monitoring with patient-reported outcomes during routine cancer treatment: a randomized controlled trial. 
J Clin Oncol. 2016;34:557-565. Errata in: J Clin Oncol. 2016;34:2198; J Clin Oncol. 2019;37:528.
5. Bruera E, Kuehn N, Miller MJ, et al. The Edmonton Symptom Assessment System (ESAS): a simple method for the assessment of palliative care patients. 
J Palliat Care. 1991;7:6-9.
6. Chang VT, Hwang SS, Feuerman M. Validation of the Edmonton Symptom Assessment Scale. Cancer. 2000;88:2164-2171.
7. Hannon B, Dyck M, Pope A, et al. Modified Edmonton Symptom Assessment System including constipation and sleep: validation in outpatients with 
cancer. J Pain Symptom Manage. 2015;49:945-952.
8. Mackler E, Peterson L, Severson J, et al. Implementing a method for evaluating patient-reported outcomes associated with oral oncolytic therapy. J Oncol 
Pract. 2017;13:e395-e400.
9. McNamara E, Redoutey L, Mackler E, et al. Improving oral oncolytic patient self-management. J Oncol Pract. 2016;12:e864-e869.
10. Signorelli J, Bell C, Monaco S. Oral oncolytic monitoring pilot with patient-reported outcomes and adherence assessments. J Oncol Pharm Pract. 2022 Sep 
16. Epub ahead of print.
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Pressurized Intraperitoneal Aerosolized Chemotherapy: 
Operationalizing From a Pharmacy Perspective at a Large Academic 
Medical Center
Presenting Authors: Aimee Merkert, PharmD, and Megan Hinton, PharmD, The University of Vermont Medical 
Center, Burlington, VT

BACKGROUND: Intraperitoneal chemotherapy has been available for the treatment of peritoneal metastases and 
primary peritoneal cancers for almost 7 decades. Pressurized intraperitoneal aerosolized chemotherapy (PIPAC) was 
developed in Europe and has only recently been offered in the United States. PIPAC provides an alternative for 
patients who do not qualify for hyperthermic intraperitoneal chemotherapy (HIPEC) and cytoreductive surgery. 
OBJECTIVE: To describe pharmacy involvement in the implementation of PIPAC at The University of Vermont 
Medical Center (UVMMC).
METHODS: The investigators describe the compounding procedures for chemotherapy, mechanics of instillation 
via a single-chamber power injector, supportive medications needed before and/or after cytoreductive surgery, and 
the safety protocols used for PIPAC in the operating room.
RESULTS: The first 2 patients at UVMMC received PIPAC with cisplatin and oxaliplatin in fall 2024. One patient 
subsequently qualified for HIPEC, and the other is continuing PIPAC and systemic chemotherapy.
CONCLUSION: The investigators developed compounding procedures and a line setup for loading the power 
injector, and collaborated on safety procedures in the operating room to successfully and safely implement PIPAC at 
UVMMC. With this, UVMMC became one of the first hospitals in the nation to implement this procedure.
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