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Greetings everyone, 

I hope you are all doing well 

both professionally and    

personally. As I reflect on the 

first half of my time as Chair 

of the ACCP Heme/Onc 

PRN, I am inspired by the 

individual and collective    

efforts of our members   

within our PRN. 

Exciting work is being done 

through our Membership 

and Operations, Communi-

cations, and Scholarship 

committees. Our PRN is 

planning BCOP study groups 

that will allow members to 

engage on topics in new 

ways, as well as a “special 

edition” virtual rotation for 

both learners and practicing 

pharmacists for early Fall. 

We will be recognizing mem-

bers through our 2nd year of 

PRN awards at the 2023   

Annual Meeting in Novem-

ber, and continue to support 

thriving monthly journal 

clubs and engage in collabo-

rative scholarly work! This 

newsletter is a great example 

of collaboration led by the 

Communications  Committee 

that highlights members and 

supports the needs of the PRN 

membership. 

The daily impact oncology 
pharmacists have on patients, 
teams, and healthcare is im-
mense. We all know how 
much time, effort, knowledge, 
and adaptability this requires 
of us. Being surrounded by 
members of the PRN who sup-
port each other has been a 
great resource for me, and a 
privilege. I encourage every-
one to continue to reach out 
to find ways to be involved! 

-Erin Zacholski 
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Mirvetuximab Soravtansine - A Promising Breakthrough 
in Platinum Resistant Ovarian Cancer Treatment 

Author: Aniqa Azad, PharmD Candidate, Class of 2024, UCSF School of Pharmacy 
Mentor: Farah Raheem, PharmD, BCOP, Clinical Pharmacist Specialist - Hematology/

Oncology, Mayo Clinic Arizona, Phoenix, AZ 

Introduction 

In November 2022, mirvetuximab soravtansine (MIRV), brand name Elahere, was approved by the Food and Drug Administration (FDA) 

for adult patients with folate receptor alpha (FRa) positive, platinum-resistant (i.e., failure of treatment with carboplatin) epithelial ovar-

ian, fallopian tube, or primary peritoneal cancer, who have undergone one to three prior systemic treatments.1 In ovarian cancer, FRa is a 

marker often associated with poorly differentiated and  aggressive tumors and is over expressed in 80% of ovarian cancers.2 First-line 

treatment for ovarian cancer is platinum-based chemotherapy, but 15 to 30% of patients with ovarian cancer develop  platinum-

resistance upon disease progression, making MIRV a novel, targeted therapy that is now available to these patients.3,4 With ovarian can-

cer being the fifth most common cancer among women, MIRV holds immense promise in the treatment of platinum resistant ovarian 

cancer.5 

Mechanism of Action 

MIRV consists of a humanized monoclonal antibody (mAb) targeting FRa conjugated to a potent cytotoxic maytansinoid, DM4.6 MIRV is 

a first-in-class FRa antibody-drug conjugate (ADC) and it combines the targeted action of an antibody with the cytotoxic effect of a 

potent chemotherapeutic agent.7  

The antibody component of MIRV recognizes and binds to FRa receptors expressed on tumor cells. Once the antibody binds to FRa on 

the cancer cell surface, the ADC is internalized into the cancer cell through receptor-mediated endocytosis. The potent cytotoxic pay-

load maytansinoid, DM4, inhibits cell division by disrupting the function of microtubules, which play a key role in cell replication. Dis-

rupting the microtubules ultimately leads to cell cycle arrest and apoptosis.8 Thus, MIRV selectively kills cancer cells while reducing tox-

icity to healthy cells. 

Clinical Trials  

SORAYA Trial 

The SORAYA trial was a single-arm, phase III study that included patients (N=106) with platinum-resistant, FRa-positive epithelial 

ovarian, fallopian tube, or primary peritoneal cancer who had received one to three prior lines of therapy. All patients were required to 

have received therapy with bevacizumab. Platinum-resistance was defined as disease recurrence within 6 months of treatment with 

platinum-based chemotherapy. FRα positivity was determined using the Ventana FOLR1 IHC assay.9   

Patients were given MIRV based on adjusted ideal body weight at a dose of 6 mg/kg as an intravenous infusion every three weeks until 

unacceptable toxicity or disease progression. Follow-up assessments of tumor response was scheduled every six weeks for the first 36 

weeks then every 12 weeks after. The primary outcome was investigator-assessed overall response rate (ORR), and key secondary out-

come was median duration of response (mDOR). The ORR was 31.7% and mDOR was 6.9 months. The median overall survival (OS) was 

15 months.10,11 The most common adverse events included blurred vision (41%), keratopathy (36%), and nausea (29%). Adverse events 

led to discontinuations in 7% of patients. 9    

MIRASOL Trial 

The MIRASOL trial was a randomized, phase III trial that compared the use of MIRV versus a single-agent chemotherapy (paclitaxel, 

liposomal doxorubicin, or topotecan). Like the SORAYA trial, this study included patients (N=453) with platinum-resistant ovarian can-

cer with high levels of FRα, identified using the Ventana FOLR1 assay, who have been treated with up to three regimens in the past. The 

primary outcome measure of this trial was progression-free survival (PFS) and secondary outcome measures included ORR and OS.12  

MIRV was shown to be associated with a 35% reduction in the risk of tumor progression or death in patients who received MIRV versus 

a single-agent chemotherapy, hazard ratio (HR) 0.65 (95% confidence interval [CI]: 0.52, 0.81; p<0.0001). The median PFS for patients 

receiving MIRV was 5.62 months compared to 3.98 months for patients who received a single-agent chemotherapy. MIRV also demon-

strated significant improvement in OS compared to a single-agent chemotherapy. The median OS was 16.46 months in the MIRV arm 

compared to 12.75 months in the single-agent chemotherapy arm. With a HR of 0.67 (95% CI: 0.50, 0.89; p=0.0046), there was a 33% 

reduction in the risk of death with MIRV vs single-agent chemotherapy.  

The ORR was 42.3% for the MIRV arm compared to 15.9% in the single-agent chemotherapy arm.13 The most common adverse events 

with MIRV included predominantly low-grade ocular adverse events (56%) compared to 9% in the control arm, and gastrointestinal 

events (70%) compared to 66% in the control arm. Adverse events related to MIRV administration led to discontinuations in 9% of pa-

tients, which was lower than the discontinuation rate in the single-agent chemotherapy control arm (16%).14 
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Adverse Effects 

Common adverse events associated with MIRV are summarized in Table 1 below. It is also recommended to use certain pre-medications 

(Table 2) to reduce risk infusion reactions and nausea. An eye care plan to reduce risk of ocular toxicity while receiving MIRV is provided 

in Table 38,15. 

Table 1. Adverse Reactions with MIRV in the SORAYA Trial (N=106)

 

Table 2. Pre-medications Prior to MIRV Infusion to Prevent Infusion Reactions and Nausea/Vomiting 

 

Table 3. Required Eye Care to Prevent Ocular Toxicities

 

 

 

Adverse Reaction 
All Grades 

(%) 

Grades 3-4 

(%) 

Eye Disorders 

Vision Impairment 50 7 

Keratopathy 37 9 

Dry Eye 27 2 

Cataract 18 3 

Photophobia 17 0 

Eye Pain 10 0 

General Disorders 

Fatigue 49 3 

Gastrointestinal Disorders 

Nausea 40 0 

Abdominal Pain 36 7 

Diarrhea 31 3 

Constipation 30 1 

Vomiting 19 0 

Nervous System Disorders 

Peripheral Neuropathy 33 2 

Premedication Route of Administration Examples Administration Time 

Corticosteroid Intravenous (IV) Dexamethasone 10 mg 

At least 30 minutes before MIRV infusion Antihistamine Oral or IV Diphenhydramine 25 to 50 mg 

Antipyretic Oral or IV Acetaminophen 325 to 650 mg 

Antiemetic Oral or IV Ondansetron 8 to 16 mg Before each dose and as needed for nausea 

  Requirements Administration Time 

Ophthalmic Exam 
Conduct an ophthalmic exam including 

visual acuity and slit lamp exam 

Prior to initiation of MIRV, every other cycle for the first 8 cy-

cles, and as clinically indicated 

Ophthalmic      

Topical Steroids 

Prescribe topical corticosteroid eye drops 

(e.g., dexamethasone 0.1%, prednisolone 

1%) upon completion of slit lamp exam 

1 drop of ophthalmic topical steroids in each eye 6 times daily 

during waking hours starting the day prior to each infusion 

until day 4; then 1 drop in each eye 4 times daily for days 5-8 of 

each cycle of MIRV 

Lubricating Eye 

Drops 
Preservative-free lubricating eye drops 

Wait at least 10 minutes after ophthalmic topical steroid ad-

ministration, then instill 1 drop in each eye at least 4 times daily 

and as needed during treatment with MIRV 



 4 

 

MIRV may lead to severe and/or life-threatening interstitial lung disease (ILD), including pneumonitis. However, it's important to note 

that these side effects are rare, and the overall benefit vs risk profile of the drug remains favorable.15  

Drug Interactions 

Strong CYP3A4 inhibitors (i.e., clarithromycin, erythromycin, diltiazem, itraconazole, ketoconazole, ritonavir, verapamil, and grapefruit) 

can increase the serum concentration of the cytotoxic payload component, DM4. If strong CYP3A4 inhibitors are administered concom-

itantly with MIRV, monitor patients for increased toxicities with MIRV.  

Special Populations15 

Lactation 

Breastfeeding not recommended during treatment with MIRV and for at least 1 month after the last dose. 

Hepatic Impairment 

Patients with moderate or severe hepatic impairment (total bilirubin >1.5 ULN) should avoid use of MIRV. MIRV is not studied in pa-

tients with moderate or severe hepatic impairment.  

Patient Education16 

 

 

 

 

 

 

 

Side Effects 

Let your doctor know if you experience any worsening visual changes and/or new or worsening respiratory symptoms. 

Conclusion 

MIRV is a breakthrough, targeted, first in class ADC approved for the treatment of platinum-resistant ovarian cancer. Its proven efficacy 

in early phase and large, randomized clinical trials provide an effective treatment option for patients with FRa positive, platinum-

resistant epithelial ovarian, fallopian tube, or primary peritoneal cancer. The National Comprehensive Cancer Network (NCCN) guide-

lines list MIRV as a preferred treatment regimen in for patients with FRa positive, platinum-resistant ovarian cancer, who have tried one 

to three prior treatments.17 Ocular adverse events were common with MIRV. It is important for the treating oncology team to counsel 

patients on ocular adverse events and adhering to the eye care plan described in table 2 above to reduce high grade ocular side effects 

and prevent premature discontinuation of an effective therapy regimen.  
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Nivolumab and Relatlimab Defy Melanoma's Gravity in 
RELATIVITY-020 Trial 

Author: Zachary Krauss, PharmD, MBA, PGY1 HSPAL Resident, Atrium Health Wake Forest Baptist Medical Center 
Mentor: David Quach, PharmD, MPH, BCPS, BCOP—Oncology Pharmacist Specialist, Nebraska Medicine, Omaha NE 

Background 

Melanoma is usually considered the most serious form of skin cancer. It is one of the most common forms in both men and 
women, with increased incidence over the course of a patient’s life.1,2 Early diagnosis is crucial for positive survival rates, 
however, advancements have been made in the treatment of more advanced stages of malignancy. Programmed death 1 
(PD-1) and lymphocyte-activation gene 3 (LAG-3) are immune checkpoints known to contribute in cancer to T-cell ex-
haustion and decrease immune response.3 Programmed cell death ligand (PD-L1) is related to PD-1 and has also been as-
sociated with progression in melanoma.3 

The RELATIVITY-047 trial published in 2022 examined nivolumab (a PD-1-blocking antibody) and relatlimab (a first-in-
class LAG-3-blocking antibody) that showcased improved progression-free survival (PFS) when used in combination 
(compared to nivolumab alone) for patients with untreated metastatic or unresectable melanoma.4 The RELATIVITY-020 
trial specifically observed patients being treated with this same combination therapy after previously being treated with 
anti-PD-(L)1-containing regimens.5 

Methodology 

RELATIVITY-020 was an open-label phase I/IIa trial which had a 
goal of assessing safety and efficacy of relatlimab and nivolumab 
in patients with melanoma with progression. The study included 
patients who must have experienced progression while being 
treated with one or more anti-PD-L1-containing regimens, or 
have been on one of these therapies within three months of pro-
gression.  Objective response rate (ORR) and safety were co-
primary endpoints.5  

The included patients were split into two groups: D1 and D2. 
Group D1 had more selective criteria requiring only one previous 
round of only anti-PD-1 (specifically nivolumab or pembroli-
zumab) containing regimens, though it did allow for patients who 
had previously undergone therapy with cytotoxic T-lymphocyte 
associated protein 4 (CTLA-4) inhibitors and v-raf murine sar-
coma viral oncogene homolog B (BRAF) inhibitors. D2 allowed 
multiple cycles of therapy and included anti-PD-1 and anti-PD-L1 
therapy. D2 also allowed patients who had received adjuvant or 
neoadjuvant anti-PD-1 therapy if they progressed within six 
months of their last adjuvant dose.5 

Results 

The study included 354 patients in the D1 group and 164 in the D2 group. The mean age was 63 and 62 in the D1 and D2 
groups respectively, and a majority of each group were white. A majority of the population had previously received immu-
notherapy, mostly anti-PD-L1 therapy, and many patients previously received chemotherapy (30.2% and 49.4% respective-
ly). The ORR was observed in 351 and 163 of the patients in each group respectively by blinded independent central re-
view (BICR) and was found to be 12% in D1 (95% CI 8.8-15.8) and 9.2% in D2 (95% CI 5.2 to 14.7). Median progression-free 
survival (PFS) (a secondary outcome) was 2.1 months in D1 (95% CI 1.9 to 3.5) and 3.2 months in D2 (95% CI 1.9-3.6). Pa-
tients with a history of therapy with a BRAF or MEK inhibitor treatment had similar objective response rate with those 
who did not (13.5% with previous therapy, 95% CI 5.6 to 25.8 vs 12.5% without, 95% CI 1.6-38.3). Patients with previous 
CTLA-4 therapy exposure had an ORR of 11.7% (95% CI 6.8-18.3) compared to 12.1% (95% CI 8.1 to 17.3) in patients with-
out.5 

For safety outcomes, grade 3 and 4 treatment-related ADEs had an incidence of 15% in D1 and 12.8% in D2 with no treat-
ment-related deaths. There was one occurrence of grade 3 myocarditis. In general, treatment related adverse events 
(TRAEs) occurred in 67.5% of D1 patients and 68.9% of D2 patients, and these TRAEs led to discontinuation in 5.1% and 
4.3% of patients in each group respectively. The most common TRAEs in D1 were rash (7.3%), hypothyroidism/thyroiditis 

D1 ORR  = 12.0% (95% CI, 8.8 to 15.8)  

D2 ORR = 9.2% (95% CI, 5.2 to 14.7) 

 

D1 Median PFS = 2.1 months  

D2 Median PFS = 3.2 months  

 

Treatment-related Grade 3 and 4 ADEs: 

D1 = 15.0% 

D2 = 12.8% 

RELATIVITY-020 
(at a glance) 
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Discussion 

The RELATIVITY-020 trial showcased benefit in patients expressing PD-L1 and LAG-3, but also showcased benefit in pa-

tients without that expression, suggesting that while these treatments may be effective, their targets also might not be 

the sole markers to seek for choosing a treatment regimen. Limitations to this study include its open-label single-arm 

study design, the limited diversity of its patient population, and its limited duration. Strengths include its inclusion of pa-

tients with many different historical treatment modalities and an examination of the sub-group in the D groups which rep-

resents a specific group of patients who struggle to find appropriate treatment in practice.5 

Conclusion 

The RELATIVITY-020 trial has demonstrated efficacy of nivolumab/relatlimab in patients with previous therapy on PD-1 

and PD-L1 regimens, while the RELATIVITY-047 trial showcased efficacy and safety in patients previously not treated for 

advanced melanoma.4,5 The FDA granted approval for the combination product, Opdualag (nivolumab and relatlimab-

rmbw) in 2022 based on the results of RELATIVITY-047 with an indication for use in adult and pediatric patients 12 years 

of age or older with unresectable or metastatic melanoma.4-7 While this indication did not exclude patients with heavy pre-

treatment history, RELATIVITY-020 showed that this combination therapy is a viable and safe option, even in patients 

who have previously attempted therapy with similar treatment modalities and molecular targets.  
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ECOG1910: A game changer for the treatment of adult patients 
with MRD negative B-cell acute lymphoblastic leukemia 

Author: Rene M. Gonzalez, PharmD, BCPS, BCOP ; Pediatric Clinical Pharmacist, Texas Children’s Hospital 
Mentor: Claire Schumann, PharmD, BCOP; Hematology/Oncology Clinical Pharmacist, Stanford Health Care & 

Oliie Anum, B.S., PharmD; Clinical Manager/Clinical Pharmacist Researcher, FL 

Background 

Although significant advances have been made in the prognosis and treatment of acute lymphoblastic leukemia (ALL), the 

bulk of these improvements have been confined to the pediatric arena. While 5-year survival for standard risk B-ALL in 

pediatric patients has risen from ~ 30% in the early 1970’s to > 90% today, survival gains in adult ALL have been much less 

robust.1,2 The reasons for this lag are multi-faceted but include higher relapse rates for adult patients due to more mutated 

baseline disease and their inability to handle the intensive chemotherapy regimens commonly utilized in children. In recent 

years, therapeutic approaches for improving adult ALL survival have generally focused on three core strategies. First, the 

incorporation of more pediatric-inspired regimens for the treatment of younger adult and fit older patients. Second, the 

assessment of measurable residual disease (MRD) as an early signal for treatment intensification in MRD positive (+) pa-

tients. Third, the evaluation of novel targeted therapies for ALL, such as blinatumomab, in the frontline setting. 

Blinatumomab is a bispecific T-cell engager molecule (BiTE) that combines antibody fragments targeted against both 

CD19 and CD3. By enhancing the proximity and interaction of cytotoxic T-cells with CD19+ lymphoblasts, blinatumomab 

promotes immune-mediated elimination and optimizes T-cell lysis. Due to its’ short half-life, a treatment cycle is adminis-

tered as a continuous infusion over 4 weeks. Following initial approval in 2014 for the treatment of adults with relapsed/

refractory B-cell ALL, its’ use in relapsed ALL has expanded to the Philadelphia chromosome positive (Ph+) and pediatric 

setting. In 2018, blinatumomab gained FDA approval for the treatment of adult B-cell ALL patients in complete remission 

(CR) who remained MRD positive despite completion of intensive chemotherapy. This approval was based on a phase 2 

trial in adults with first/late complete remission who remained MRD (+) after at least 3 cycles of chemotherapy. 88% of 

patients were able to achieve an MRD response and 18-month relapse free survival (RFS) and overall survival (OS) were 

53% and 67% respectively.3 The positive results from this study, in conjunction with notable early findings from ongoing 

clinical evaluations, have spurred further exploration of the potential benefit of blinatumomab in patients with MRD (-) 

disease. 

Methods 

The ECOG-ACRIN E1910 trial was a phase III randomized study that sought to evaluate whether the addition of blina-

tumomab consolidation could improve OS in newly diagnosed, MRD (-), B-cell ALL patients as compared to conventional 

chemotherapy (CC) alone. Patients between the ages of 30 and 70 with Ph (-) ALL were eligible for enrollment. All pa-

tients received a BFM-like extended induction regimen adapted from the E2993/UKALLXII trial. This regimen is notable 

for the prolongation of its induction cycle, the incorporation of pegaspargase for patients under the age of 55, and the ad-

dition of Rituximab for CD20+ patients. If patients were in morphologic complete remission with or without complete 

count recovery (CR/CRi) following their induction cycle, they then went on to receive an intensification cycle of chemo-

therapy, followed by a bone marrow assessment of remission and an assessment of MRD via flow cytometry. MRD nega-

tivity was defined as < 0.01%. If patients were in remission and MRD (-), they were then randomized to receive either CC 

alone or CC in conjunction with 4 cycles of blinatumomab. All randomized patients in the study received the same number 

of cycles and doses of chemotherapy. Patients who completed consolidation chemotherapy with or without blina-

tumomab, then went on to receive 2.5 years of POMP maintenance therapy timed from the start of that patient ’s first in-

duction cycle. A more detailed diagram of the study design and timing of blinatumomab administration can be seen in Fig-

ure 1. Patients were allowed to proceed to allogeneic hematopoietic cell transplant (HCT) at the discretion of the treating 

physician but were encouraged to delay assessment until at least two full cycles of blinatumomab had been given. Of note, 

following the approval of blinatumomab for MRD positive disease in 2018, the study was amended such that all patients 

who were MRD positive after intensification were assigned to the blinatumomab arm of the trial and were no longer ran-

domized. 

 



 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

In patients able to achieve MRD negativity following induction and intensification chemotherapy, blinatumomab + CC 

demonstrated significant improvement in overall survival as compared to CC alone. Of the 488 patients initially enrolled, 

224 patients were able to achieve MRD negativity and proceed to randomization. Median OS has yet to be reached in the 

blinatumomab arm vs 71.4 months in the CC arm (hazard ratio of 0.42, 95% CI: 0.24-0.75; p value = 0.003). At the third in-

terim analysis, 17 patients had died in the blinatumomab arm vs 39 patients in the CC arm with the upper boundary for 

efficacy analysis crossed in favor of the blinatumomab group. No significant safety concerns have been noted by the au-

thors thus far. 

Discussion 

The addition of blinatumomab to conventional consolidation chemotherapy in MRD (-) adult patients with newly diag-

nosed B-cell ALL demonstrated a significant survival advantage vs CC alone. This headline result has sweeping implica-

tions for the field of leukemia and is likely to usher in a new standard of care for the treatment of adult B-cell ALL. Howev-

er, this outcome now leads to several questions regarding the use of blinatumomab moving forward. First, what role 

should blinatumomab currently play in the upfront treating setting for newly diagnosed B-cell ALL? In the phase 3 TOW-

ER trial assessing adult patients with relapsed/refractory B-ALL, blinatumomab demonstrated better survival and im-

proved remission rates vs standard of care chemotherapy. However, a pre-specified subgroup analysis found that over 65% 

of patients with < 50% BM blasts at drug initiation were able to achieve CR/CRh as compared to only 34% of patients with 

> 50% BM blasts.7 This accords with results from other clinical trials demonstrating not only improved response rates but 

less toxicity with blinatumomab for patients with lower baseline disease prior to treatment.5,8 Studies evaluating what 

baseline disease threshold should be targeted prior to blinatumomab initiation will be critical for ensuring improved effica-

cy without the potential cost of excess blinatumomab toxicity. A notable secondary endpoint from this study, yet to be 

analyzed, is a survival comparison for patients who were MRD (+) upon randomization and then converted to MRD nega-

tivity after two cycles of blinatumomab vs patients who remained MRD (-) throughout the initial induction and randomi-

zation evaluations. Similar treatment outcomes between these two groups could potentially lead to earlier incorporation 

of blinatumomab for patients who are persistently MRD (+) and identify potential candidates for blinatumomab consolida-

tion monotherapy, a promising therapeutic strategy for older/elderly patients who cannot typically handle numerous cy-

cles of consolidation chemotherapy. Indeed, in a post-hoc analysis of patients from the phase 2 BLAST trial, 6 of the 36 

patients who achieved a complete MRD response following blinatumomab and did not go on to receive HSCT, were able 

to achieve 5-year remission status in the absence of additional CC.9 In summary, the early results from this trial are ex-

tremely exciting for the field of adult B-cell ALL and should hopefully serve as a springboard for further investigations of 

the optimal place in the ALL landscape moving forward. 
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Cardiovascular disease is the primary driver of morbidity and mortality in the United States, with cancer following shortly 
behind. The risk factors for these two comorbidities closely align, thus providing an opportunity for therapy optimization 
and potentially prolonging the lives of patients. Cardio-oncology is an area of practice comprising two primary facets: car-
dio-toxicity associated with oncology treatment and risk related to survivorship following cancer cure [1]. Upon cancer 
diagnosis, it is recommended to assess the cardio-toxic potential of treatment and to consider initiation of preventive 
measures per the 2022 Cardio-Oncology Guidelines provided by the European Society of Cardiology (ESC) and the Inter-
national Cardio-Oncology Society (IC-OS) [2]. There is a wide variety of oncolytic-related cardiotoxicity presentations 
including hypertension, venous thrombo-embolism (VTE), coronary artery disease (CAD), heart failure, valvular disease, 
and arrhythmias. With increased overall survival and improved prognosis of cancer patients, there has been an up-tick in 
patients warranting a CV risk assessment and implementation of preventative measures upon cancer treatment initiation 
[3].  
 

Parenteral anthracyclines and anti-HER2 therapies are well known for their potential to decrease the ejection fraction; 
however, cardio-oncology management extends far past these agents. In this cardio-oncology update, we will highlight 
two targeted oral therapies with recommended primary prevention measures.   
 
Ribociclib and QTc Prolongation 

Cyclin-dependent kinase 4 and 6 inhibitors (CDK4/6i) are generally indicated for the use of patients with hormone recep-
tor (HR) positive, human epidermal growth factor receptor 2 (HER2) negative advanced or metastatic breast cancer in 
combination with an aromatase inhibitor or fulvestrant [5]. Of the three currently approved CDK4/6i (abemaciclib, ribo-
ciclib, and palbociclib), ribociclib is generally favored in clinical practice given it has demonstrated an overall survival bene-
fit for this patient population in the MONALEESA 7 trial, where abemaciclib and palbociclib have only demonstrated pro-
gression-free survival benefits in this population to date [5,6]. Furthermore, as of ASCO 2023, NATALEE demonstrated a 
potential role for ribociclib in early stage HR positive and HER2 negative breast cancer, thus allowing for more CDK4/6i 
use earlier on in patient’s therapy [7].  

However, when comparing the safety profiles of the three CDK4/6i, it is worth noting that ribociclib is associated with 
QTc prolongation more often than its counterparts. It is believed that this occurs in a dose-dependent manner, generally 
within the initial 4 weeks of therapy [8]. This adverse event is believed to occur due to ribociclib’s modification of gene 
expression on the myocytes. It is suspected that ribociclib leads to a down-regulation of KCNH2 expression and an up-
regulation of SCN5A and SNTA1 that both impact the Ikr current and voltage-gated sodium channels. Ultimately, this 
causes a prolongation in the QTc that puts the patient at an increased risk of arrhythmias [9]. In the original MONALEESA 
trials, 6% of patients had an increase of >60 milliseconds in their ECG from baseline, though there were no cases of tor-
sades de pointes [6,10,11].  

When considering the clinical implications of this QTc prolongation risk, recommendations primarily surround monitoring 
of ECGs at select timepoints. Strict guidance is provided in the prescribing information on the scheduling of ribociclib initi-
ation, drug-drug interactions, ECG monitoring, and electrolyte monitoring [5]. Furthermore, guidance is provided regard-
ing dose modifications and the need to hold therapy with different grades of QTc prolongation. Notably, the prescribing 
information specifies the QTc formula of choice for ribociclib is QTcF or the Fridericia formula. This is due to the MON-
ALEESA trials measuring the QTc using the QTcF, but also due to the risks associated with using the more commonly 
used Bazett formula. Table 1 describes considerations that could drive one to select one formula versus another. The 
QTcF is the formula of choice per the IC-OS. 

Table 1. Primary QTc Formula 

 

RR=60/heart rate 

QTcB (Bazett) QTcF (Fridericia) QTcFa (Framingham) 

QT/RR1/2 QT/RR1/3 QT + 0.154(1-RR) 

Thought to overestimate during tachycar-

dia and underestimate in bradycardia 

Considered to be more accurate dur-

ing tachycardia 

More uniform correction over a wider range of 

heart rates and rhythms 

Most commonly used Included in MONALEESA trials   
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It is worth considering the clinical implications that correcting QT using the QTcB could have in comparison to using 
QTcF. There have been a couple studies to date describing this, including one published by Al-Tweigeri, et al. in 2021 [12]. 
This was a case report of 82 patients in which baseline ECG used the QTcB formula prior to ribociclib initiation. 23% of 
these patients were excluded from initiation due to the baseline QTc being > 450ms per the prescribing information guid-
ance. However, when re-calculating these ECGs using the QTcF formula, 17 of the 19 excluded patients were eligible for 
initiation of therapy. The median QTcB formula in this study was 471 ms versus 439 ms for the QTcF. This highlights the 
importance of using the appropriate formula for initiation. Additionally, a recent publication in JAMA Oncology described 
the importance of the correct formula usage when initiating oral chemotherapy [13]. This study included a total of 6881 
patients and demonstrated by using the Bazett formula, the median QTc value 26.4 ms higher than the median QTcF. This 
study also highlighted that the use of QTcB resulted in a 3-fold increase in CTCAE grade 3 QTc prolongation when com-
pared to other formulas, and was likely associated with inappropriate changes in clinical management due to potential over
-estimation of the QTc. These inappropriate clinical changes included making changes not in accordance with the FDA 
labeling and modifying therapy with a prolonged QTcB, but not with a QTcF. In summary, pharmacists should be aware 
that using the appropriate formula is imperative for accurate ECG interpretation when initiating a patient on any QTc pro-
longing oncolytic, especially ribociclib. Furthermore, it is important that pharmacists recognize what their institution has 
adopted to be their standard QTc formula, given that this can vary between different centers and impact ECG interpreta-
tion. 

BCR-ABL Tyrosine Kinase Inhibitors (TKIs)  

BCR-ABL TKIs are a class of medications commonly used for chronic myeloid leukemia (CML). These medications have 
completely altered the CML landscape following the identification of the BCR-ABL mutation, making CML a lifetime diag-
nosis and very rarely warranting patients to need a hematopoietic stem cell transplant. The BCR-ABL TKI class is made up 
of four generations, with each generation being associated with individual CV risks [14]. Table 2 lists the different TKIs 
and their associated CV toxicities, with the most notable CV-toxic agent being ponatinib. 

There has been an effort to standardize the CV assessment for patients upon initiation of oral TKIs due to these associat-
ed risks. Barber et al. published a review in 2017 describing a method coined the ‘ABCDE’ steps (Figure 1). This study pro-
posed that if patients were initiated on nilotinib or ponatinib, the TKIs that run the highest risk for cardiovascular adverse 
events, that providers employ this monitoring tool at baseline and every 3-6 months throughout therapy to ensure no 
modifications to therapy are warranted. Through close monitoring of patients as proposed in this review, therapy can be 
optimized on two fronts: cardiology and oncology. 

Table 2. BCR-ABL TKI Overview and Potential CV Toxicity 

 

 

 

 

 

Generation Medication Potential CV Toxicity 

First Imatinib Heart failure (low clinical significance) 

Second Nilotinib Nilotinib: QTc prolongation, hyperglycemia, hypertension, hyperlipidemia, vascular 

events 

  

Dasatinib: pulmonary hypertension, vascular events, pleural/pericardial effusions 

Bosutinib 

Dasatinib 

Third Ponatinib Vascular events (arterial occlusive events) and hypertension 

Fourth Asciminib Hypertension, heart failure (low clinical significance), vascular events (low clinical 

significance) 
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Ponatinib and Primary Prevention Strategies 

Ponatinib is the BCR-ABL TKI most notoriously associated with CV toxicity. Ponatinib is used in a specific CML-niche 
when a patient has developed resistance through a T315I mutation. This mutation precludes the patients from previous 
generation TKIs; however, ponatinib is able to overcome this resistance mechanism. For this reason, ponatinib received 
accelerated approval by the FDA in 2012. However, it was subsequently removed from the market about one year after 
due to the 31% risk of arterial occlusive events (AOEs) demonstrated in the PACE trial [16]. Approximately one year fol-
lowing market removal, ponatinib’s use was reinstated with an added a black-box warning for AOEs and a recommenda-
tion to be used concomitantly with aspirin 81 mg daily [17].  

Since this recommendation, there have been several studies assessing the optimization of ponatinib therapy. Because tox-
icity profile for BCR-ABL TKIs is thought to be dose-dependent, the OPTIC trial explored decreasing ponatinib dose to 15 
mg daily from an initial 45 mg daily following dose response. With the results of the OPTIC trial, clinicians have observed 
better response rates and safety profiles following dose reduction. Aspirin prophylaxis with ponatinib has become the 
standard of care; however, given that doses are now reduced following therapy response, clinicians now question the ne-
cessity of aspirin prophylaxis for those receiving ponatinib [14]. Benefit has been demonstrated in patients over 60 years 
of age or with increased CV risk scores, thus suggesting that aspirin prophylaxis should remain standard of care until fu-
ture research has been published truly demonstrating the benefit and risk.  

The estimated incidence of ponatinib-induced hypertension is as high as 68%. The mechanism by which ponatinib increas-
es patients' risks of AOEs and hypertension is due to the added activity that this medication has on VEG-F [14,18]. Be-
cause of the suspected mechanism, it is recommended to manage ponatinib-induced hypertension similarly to VEG-F in-
hibitor induced hypertension. The general recommended treatment includes ACE inhibition (ACEi) and the use of angio-
tensin-receptor blockers (ARB) [2,18]. The use of amlodipine, thiazide diuretics, and carvedilol have also been studied with 
demonstrated success; however, there is more data supporting the use of ACEis or ARBs, thus potentially favoring these 
agents. Blood pressure should be monitored closely in these patients, with the goal blood pressure <140/90 mmHg, unless 
the patient has other comorbidities that warrant lower goals (e.g. diabetes mellitus, chronic kidney disease, or CVD).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Cardio-oncology is a vast subspecialty encompassing considerations for CV toxicity that span beyond those previously 
known with parenteral agents. Pharmacists can play a key role in ensuring appropriate cardiovascular monitoring is com-
pleted prior to initiation and throughout therapy. Additionally, pharmacists can advocate for the addition of concomitant 
prophylactic strategies in hopes to mitigate toxicities (e.g. aspirin, blood pressure agents, statins). It is imperative for those 
receiving oral agents in the community to be adequately educated about the signs and symptoms of toxicities in which to 
seek care. With time, it will be exciting to see where this subspecialty guides us and how cardiovascular considerations will 
impact cancer care. 

 

 
Figure 1. ABCDE Steps to Prevent CVD in Patients with CML on a BCR-ABL TKI 

CVD - cardio-vascular disease; ABI - ankle brachial index; DM - diabetes mellitus  
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Bispecific Antibodies: The Future is Bright for BiTEs 
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Bi-specific antibodies have become a prominent new direction of therapy for oncology, with teclistamab approved in 2022 
as the first bi-specific antibody for multiple myeloma, and more recently epcoritamab in May 2023 for diffuse large B-cell 
lymphoma. These novel drugs have a unique mechanism of action that drives their efficacy in oncology disease states, 
which will be the focus of this piece. 

The development of bi-specific antibodies was one built upon the success of monoclonal antibodies such as rituximab for 
lymphoma, leading to the development of drugs that could target different pathways or cells. Bi- or even poly-specific an-
tibodies have demonstrated several advantages over monospecific antibodies, such as a higher engagement of T-cells or 
NK cells, stability, and more efficient binding to the target1. This efficacy does come at the cost of a higher risk of immuno-
genicity or cytokine release syndrome1. Catumaxomab, a rat-mouse hybrid bi-specific antibody targeting CD3 and EpCAM, 
was the first bi-specific approved in the US but was withdrawn from the market due to poor commercial success. Blina-
tumomab, a BiTE targeting CD3 and CD19 for acute B-cell lymphoblastic leukemia (B-ALL), is the first bi-specific ap-
proved in the US that is still currently on the market2. 

It is common to see these drugs be referred to in clinical practice as “BiTE” therapies. However, it is important to distin-
guish that not all bi-specific antibodies are BiTE therapies—BiTE is actually a trademarked term by Amgen Inc, an acronym 
for “Bi-specific T-cell engagers”3. Though BiTE seems to be becoming a genericized trademark like ‘Thermos’ and 
‘Styrofoam’, it is important to note the distinction. 

Bi-specific antibodies are named thus because they consist of antibodies targeting two different receptors. Most common-
ly, the bi-specific antibodies in oncology will target CD3 on T-cells and an antigen specific to the cancer cell, such as Ep-
CAM or BCMA. This is achieved through one of several methods or formats of antibody design. The first is fragment-
based (used in BiTE) in which fragments of antibodies are combined without an Fc region; these have the advantage of 
being relatively simple to manufacture with high yields but have stability and half-life issues since they do not have the Fc 
region of a ‘normal’ antibody4. The other two forms, symmetric and asymmetric, are designed with the Fc region typical of 
a normal human antibody through the fusion of antibody fragments to regular antibody molecules4. Simplified visualiza-
tions of these formats are included below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

These therapies achieve their heightened efficacy through the dual action of binding to CD3 receptors on T-cells and bind-
ing to the antigens expressed on the surface of cancer cells—effectively activating the immune system and bringing it to 
its target. This explains some drugs such as teclistamab being referred to as ‘CD3-redirecting therapies’, in that they are 
redirecting CD3+ T-cells (in the case of teclistamab, redirected to BCMA+ myeloma cells)5. The activation of the immune 
system through CD3 also explains the term “T-cell engagers” in BiTE, since blinatumomab ‘engages’ CD3+ T-cells to bind 
to CD19+ B-cells in leukemia.6 
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This figure shows a simplified comparison between BiTE, bispecific antibodies, and monoclonal antibodies in regard to 
their interactions with tumor cells and their mechanism of action in oncology. As shown, the BiTE and bispecific antibodies 
bind to receptors on both T-cells and the surface of tumor cells, engaging T-cells and redirecting them to the targeted 
cancer cell. In contrast, the monoclonal antibody binds to only one target, the tumor cell surface antigen.  

The development of bi-specific antibodies is a rapidly developing field, with drugs being developed for a wide range of can-
cers with targets such as MET in lung cancer7, STAT3 and KRAS8, and many others. The potential utility of these drugs 
across hematology and oncology disease states make this a drug class to watch. 
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The KMT2A gene, also known as lysine methyltransferase 2A or MLL, is part of the KMT2 family, and broadly functions as an epigenetic 

modifier.1,2 This family of genes encodes for histone methyltransferase enzymes, one of many histone-modifying enzymes, to aide in 

regulating gene transcription. Once connected to a co-activator it regulates histone acetylation, as shown in figure 1.1 Located on chro-

mosome band 11q23, the KMT2A gene plays a key function in embryonic and hematopoietic cell maturation. Rearrangement mutations 

or transcription mutations of the KMT2A protein may lead to disordered co-activator fusion or increased duplication of binding sites 

(partial tandem duplication [PTD]). Ultimately leading to altered epigenetic regulation has been implicated in the pathogenesis of a vari-

ety of disease states, including developmental disorders and acute leukemias.2 Unfortunately, these mutations commonly confer a poor-

er prognosis to patients with acute leukemias.1 The mutations that commonly occur with KMT2A are translocations or rearrangements, 

which occurs in approximately 10% of all acute leukemia cases. There have been a number of different rearrangements that have been 

identified to increase a patient’s risk of developing, with approximately 121 different gene partners have been connected with KMT2A 

acute myeloid leukemia (AML). However, there are a number of mutations that are still under investigation on their specific association 

or risk with acute leukemias.1,2 

 

 
Figure 1: KMT2 enzymes may interact with multiple co-activators and different portions of the genome to regulate gene transcription. 

Mutations in KMT2A may lead to altered histone acetylation and may contribute to generation of leukemic oncogenes. The red “Xs” 

indicate possible small molecule targets to directly impair the underlying leukemogenic driver.1 

 

Acute lymphoblastic leukemia (ALL) with KMT2A rearrangements have a wide range of incidence rates that appears to be dependent 

on the specific cellular subtype of ALL (B-cell vs. T-cell), as well as the age of the patient. For B-cell ALL the incidence rate appears to 

be between 5 and 7% of patient cases across all ages. When looking at specific age groups, patients who are infants (< 1 year old) appear 

to have the highest incidence of KMT2A rearranged B-cell ALL at approximately 70% of cases. The incidence in pediatric cases decreas-

es to approximately 3% of patient cases and it increases again in adult patient cases to approximately 10%. Whereas for T-cell ALL the 

incidence rate appears to be approximately 8% of ALL patient cases.2 The NCCN guidelines for ALL stratify into standard and poor 

prognostic risk categories, based on cytogenetic and molecular mutations identified. Patients who have ALL with any KMT2A rear-

rangement present are stratified to the poor risk category.3 The most commonly identified KMT2A rearrangement in patients with B-

cell ALL is t(4;11)(q21.3;q23.3). Patients with a KMT2A rearrangement appear to have a lower overall survival and higher risk of relapse 

compared to their matched wild type counter parts.2,3 It appears that both pediatric and adult patients with these rearrangements have 

similar complete remission rates, approximately 80% to 90% for both patient populations, but the 5 year event free survival is lower at 

approximately 60% vs. 90% for pediatric patients, and 35% vs. 45% in adult patients.4,5 
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Switching to look at AML, the incidence rate of any KMT2A rearrangement may be up to 10% of patients, including all ages, and both de 

novo and secondary AML.2 The NCCN guidelines for AML also stratify the different cytogenetic and molecular mutations into different 

prognostic risk categories into favorable, intermediate and poor/adverse risk. Similar to ALL, patients with AML who have a KMT2A 

rearrangement present have a poorer prognosis. The specific translocation associated with intermediate risk disease are t(9;11)

(p21.3;q23.3) or MLLT3::KMT2A. All other KMT2A rearrangements are associated with poor risk disease.6 While the specific mecha-

nism behind the poor prognosis is unclear, these rearrangements appear to be more common in younger patients, < 60 years old, and 

those who have received prior chemotherapy. Studies have aimed to identify which agents may increase the risk, due to the relatively 

low number of patients with this rearrangement, it is very challenging to identify specific agents. However, cytotoxic chemotherapeutic 

agents, such as anthracyclines and epidophyllotoxins, may possibly increase the risk of developing KMT2A rearrangements, leading to 

treatment related AML. These agents mechanism of action directly interferes with appropriate DNA replication, possibly increasing 

their risk of secondary leukemias. The development of these KMT2A rearranged, treatment related AML appears to occur approximate-

ly 2 to 3 years after the last dose of the cytotoxic chemotherapeutic agent, which is much shorter compared to other treatment related 

AML states that more commonly occur approximately 10 years later.7 A unique KMT2A rearrangement, partial tandem duplications 

(KMT2A-PTD), have been identified in NK-AML and has been associated with a lower overall survival if present in these patients.8 

 

Patients with KMT2A rearrangements, may some unique clinical presentation features. Patients with KMT2A rearranged ALL may have 

high WBC (>100,000/microL) and may have a higher incidence of CNS involvement.9 In patients with AML, they may have preceding 

MDS particularly if it is in the setting of treatment related AML.6,7 As noted above, patients with acute leukemias who also have a 

KMT2A rearrangement have poorer outcomes compared to their wild-type counterparts, when utilizing more conventional, multiagent 

chemotherapy regimens following current guidelines. Due to the limited number of patients with acute leukemia who have a KMT2A 

rearrangement, there is little evidence on the most optimal management strategies for this unique patient population.3,6 The possible 

benefit of allogeneic hematopoietic stem cell transplant (HSCT) has been investigated, but this management strategy remains an area 

of controversy. The evidence that shows little benefit was driven by high-risk infants with KMT2A rearranged leukemia. Whereas the 

evidence in older patients have failed to the show benefit of HSCT.2 Other investigations have been pursued assessing more targeted 

small molecule inhibitors, such as histone deacetylase (HDAC) inhibitors and novel agent of revumenib. HDAC inhibitors have been a 

drug class of interest for this patient population, given the direct histone activity that they have. Currently only in vitro studies have 

been conducted, but have shown some activity towards KMT2A rearranged leukemic cells.2 Revumenib is a novel small molecule inhibi-

tor of menin, which has been identified as an essential oncogenic cofactor for leukemogenesis with KMT2A.10 A recent phase 1 clinical 

trial has been published showing some promise for patients with KMT2A rearranged or NPM1 mutated AML, with a duration of re-

sponse of 9.1 months, with 20% (9/46) of KMT2A rearranged patients achieving a complete response.11 Additional targets are under 

investigation include, bromodomain inhibitors, Dot1L inhibitors, lysine-specific demethylase-1 (LSD1) inhibitors, and polycomb protein 

inhibitors, each of which are currently being investigated with in vitro studies.2 

 

KMT2 is a family of genes, previously known as MLL, that utilize co-activators function as epigenetic modifiers. KMT2A specifically has 

been identified in embryonic cells and hematopoietic cells, and mutations have been implicated in contributing to the development in 

developmental disorders as well as various malignancies. Rearrangements of KMT2A in acute leukemias have been identified to pro-

mote leukemogenesis and confer a poor prognosis, compared to wild-type KMT2A. Current guidance recommend managing this subset 

of patients with conventional chemotherapy options. Allogeneic HSCT remains an area of interest, however current evidence is lacking 

in support of this treatment modality. Targeted agents, including HDAC inhibitors and menin inhibitors, are currently under investiga-

tion in an effort to directly target the underlying leukemogenic driver of KMT2A. However, further studies are warranted to guide man-

agement recommendations, and hopefully improve treatment options for this unique and high-risk patient population. 

 

References 
1. Rao RC, Dou Y. Hijacked in cancer: the KMT2 (MLL) family of methyltransferases. Nat Rev Cancer. 2015;15(6):334-346. doi:10.1038/nrc3929 

2. Winters AC, Bernt KM. MLL-Rearranged Leukemias-An Update on Science and Clinical Approaches. Front Pediatr. 2017;5:4. Published 2017 Feb 9. doi:10.3389/

fped.2017.00004 

3. National Comprehensive Cancer Network. Acute Lymphoblastic Leukemia (Version 1.2023). https://www.nccn.org/professionals/physician_gls/pdf/all.pdf. Accessed June 

21, 2023. 

4. Pullarkat V, Slovak ML, Kopecky KJ, Forman SJ, Appelbaum FR. Impact of cytogenetics on the outcome of adult acute lymphoblastic leukemia: results of Southwest 

Oncology Group 9400 study. Blood. 2008;111(5):2563-2572. doi:10.1182/blood-2007-10-116186 

5. Marks DI, Moorman AV, Chilton L, et al. The clinical characteristics, therapy and outcome of 85 adults with acute lymphoblastic leukemia and t(4;11)(q21;q23)/MLL 

6. AFF1 prospectively treated in the UKALLXII/ECOG2993 trial. Haematologica. 2013;98(6):945-952. doi:10.3324/haematol.2012.081877 

7. National Comprehensive Cancer Network. Acute Myeloid Leukemia (Version 3.2023). https://www.nccn.org/professionals/physician_gls/pdf/aml.pdf. Accessed June 21, 

2023. 

8. Schoch C, Schnittger S, Klaus M, Kern W, Hiddemann W, Haferlach T. AML with 11q23/MLL abnormalities as defined by the WHO classification: incidence, partner 

chromosomes, FAB subtype, age distribution, and prognostic impact in an unselected series of 1897 cytogenetically analyzed AML cases. Blood. 2003;102(7):2395-2402. 

doi:10.1182/blood-2003-02-0434. 

9. Patel JP, Gönen M, Figueroa ME, et al. Prognostic relevance of integrated genetic profiling in acute myeloid leukemia. N Engl J Med. 2012;366(12):1079-1089. 

doi:10.1056/NEJMoa1112304 

10. Moorman AV, Ensor HM, Richards SM, et al. Prognostic effect of chromosomal abnormalities in childhood B-cell precursor acute lymphoblastic leukaemia: results from 

the UK Medical Research Council ALL97/99 randomised trial [published correction appears in Lancet Oncol. 2010 Jun;11(6):516]. Lancet Oncol. 2010;11(5):429-438. 

doi:10.1016/S1470-2045(10)70066-8. 

11. Issa GC, Ravandi F, DiNardo CD, Jabbour E, Kantarjian HM, Andreeff M. Therapeutic implications of menin inhibition in acute leukemias. Leukemia. 2021;35(9):2482-

2495. doi:10.1038/s41375-021-01309-y. 

12. Issa GC, Aldoss I, DiPersio J, et al. The menin inhibitor revumenib in KMT2A-rearranged or NPM1-mutant leukaemia. Nature. 2023;615(7954):920-924. doi:10.1038/

s41586-023-05812-3 

 

https://www.nccn.org/professionals/physician_gls/pdf/all.pdf
https://www.nccn.org/professionals/physician_gls/pdf/aml.pdf


 18 

 

Justin Arnall 

Ciolek AM, Arnall JR, Moore DC, Palkimas S, Der-Nigoghossian J, Dane K. Eptacog Beta for Bleeding Treatment and Pre-
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Cell Disease after Allogeneic Hematopoietic Transplantation. Transplantation and Cellular Therapy. 2022 May 1;28
(5):277-e1. 
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Lee BJ, Griffin SP, Doh J, Kongtim P, Chan A, O'Brien S, Jeyakumar D, Ciurea SO. Timing of Intrathecal Chemotherapy and 
Blinatumomab Impacts Neurotoxicity in Acute Lymphoblastic Leukemia. American journal of hematology. 2023 Feb 16. 
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testing. Annual Review of Genomics and Human Genetics. 2022 Aug 31;23:449-73. 

Gammal RS, Pirmohamed M, Somogyi AA, Morris SA, Formea CM, Elchynski AL, Oshikoya KA, McLeod HL, Haidar CE, 
Whirl‐Carrillo M, Klein TE. Expanded Clinical Pharmacogenetics Implementation Consortium Guideline for Medication 
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GR. Oncologists' Perspectives on Individualizing Dose Selection for Patients With Metastatic Cancer. JCO Oncology Prac-
tice. 2022 Nov;18(11):e1807-17.  

Sarah Hayes 

Hayes S. Chronic Myeloid Leukemia. Adult Hematologic Malignancies”. Koda-Kimble and Young’s Applied Therapeutics: 
The Clinical Use of Drugs. 12th edition. Philadelphia, PA: Lippincott Williams & Wilkins, 2023. 



 23 

 

Member Accomplishments (Continued) 

August 2022-February 2023 

Amy Helvie 

Snyder BM, Lion AH, Helvie AE, Marshall MS, Ferguson MJ. Targeted treatment of refractory primitive neuroectodermal 
tumor arising from an immature teratoma with crizotinib leading to a sustained response. Clinical Case Reports. 2023 
Jan;11(1):e6779. 

Snyder B, Lion A, Helvie A, Marshall M, Ferguson M. Targeted Treatment of Refractory PNET Arising from An Immature 
Teratoma with Crizotinib Leading to a Sustained Response. Authorea Preprints. 2022 Sep 14. 

J Kevin Hicks 

Baker SD, Bates SE, Brooks GA, Dahut WL, Diasio RB, El-Deiry WS, Evans WE, Figg WD, Hertz DL, Hicks JK, Kamath S. Mur-
taza Kasi P, Knepper TC, McLeod HL, O’Donnell PH, Relling MV, Rudek MA, Sissung TM, Smith DM, Sparreboom A, Swain 
SM, Walko CM. DPYD Testing: Time to Put Patient Safety First. Journal of clinical oncology: official journal of the Ameri-
can Society of Clinical Oncology. 2023 Feb 23:JCO2202364. 

Tara Higgins 

Higgins T, Menditto MA, Katartzis S, Matson KL. Advances in the management of sickle cell disease: new concepts and 
future horizons. The Journal of Pediatric Pharmacology and Therapeutics. 2022;27(3):206-13. 

Lisa Holle 

Hadfield MJ, Lyall V, Holle LM, Dennison M. Updates in the Treatment of Non-Metastatic Castrate-Resistant Prostate 
Cancer: The Benefit of Second-Generation Androgen Receptor Antagonists. Annals of Pharmacotherapy. 2023 Feb 
24:10600280231155441. 

Doyno CR, Holle LM, Puente R, Parker S, Caldas LM, Exum B. Expansion of MyDispense: A Descriptive Report of Simula-
tion Activities and Assessment in a Certified Pharmacy Technician Training Program. Pharmacy. 2023 Feb;11(1):38. 

Moran A, Elwell J, Holle L, Hook K. Development, Implementation, and Evaluation of an Oral Anticancer Management 
Program. The Journal for Nurse Practitioners. 2022 Dec 12. 

Loschiavo S, Elwell J, Holle L, Tannenbaum S. Designing, Implementing, and Evaluating an Interprofessional Survivorship 
Model of Care in an Academic Cancer Center. Journal of Oncology Navigation & Survivorship. 2022 Dec 1;13(12). 

Mitchell Hughes 

Moore DC, Peery MR, Tobon KA, Raheem F, Hwang GS, Alhennawi L, Hughes ME. New and emerging therapies for the 
treatment of relapsed/refractory diffuse large B-cell lymphoma. Journal of Oncology Pharmacy Practice. 2022 Dec;28
(8):1848-58. 

Nasta SD, Hughes ME, Namoglu EC, Garfall A, DiFilippo H, Ballard HJ, Barta SK, Chong EA, Frey NV, Gerson JN, Landsburg 
DJ. Outcomes of Tisagenlecleucel in Lymphoma Patients With Predominant Management in an Ambulatory Setting. Clini-
cal Lymphoma Myeloma and Leukemia. 2022 Aug 1;22(8):e730-7. 

Pamala Jacobson 

Carroll DM, Murphy S, Meier E, Rhodes K, Dorr C, Braaten G, Jacobson PA, Frizzell L, Tyndale RF, Hatsukami D, Hernandez 
C. Exploring potential for a personalized medicine approach to smoking cessation with an American Indian Tribe. Nico-
tine and Tobacco Research. 2023 Jan;25(1):120-6. 

Khan MH, Onyeaghala GC, Rashidi A, Holtan SG, Khoruts A, Israni A, Jacobson PA, Staley C. Fecal β-glucuronidase activity 
differs between hematopoietic cell and kidney transplantation and a possible mechanism for disparate dose require-
ments. Gut microbes. 2022 Dec 31;14(1):2108279. 

Allen JD, Zhang L, Johnson AN, Jacobson PA, McCarty CA, Pittenger AL, Bishop JR. Development and Validation of the 
Minnesota Assessment of Pharmacogenomic Literacy (MAPL). Journal of Personalized Medicine. 2022 Aug 29;12
(9):1398. 
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Pamala Jacobson (continued) 

Takahashi T, Jaber MM, Al-Kofahi M, Weisdorf D, Brunstein C, Bachanova V, Brundage RC, Jacobson PA, Kirstein MN. 
Comparison of Dose Adjustment Strategies for Obesity in High-dose Cyclophosphamide Among Adult Hematopoietic Cell 
Transplantation Recipients: Pharmacokinetic Analysis. Transplantation and Cellular Therapy. 2022 Dec 1;28(12):845-e1. 

Jaber MM, Takahashi T, Kirstein MN, Al‐Kofahi M, Jacobson PA, Brundage RC. Influence of Renal Function on Phospho-
ramide Mustard Exposure: A Nonlinear Mixed‐Effects Analysis. The Journal of Clinical Pharmacology. 2023 Jan;63(1):135-
42. 

Zhang L, Jacobson PA, Johnson AN, Gregornik DB, Johnson SG, McCarty CA, Bishop JR. Public Attitudes toward Phar-
macogenomic Testing and Establishing a Statewide Pharmacogenomics Database in the State of Minnesota. Journal of 
Personalized Medicine. 2022 Sep 30;12(10):1615. 

Reininger KA, Onyeaghala G, Anderson‐Haag T, Schladt DS, Wu B, Guan W, Dorr CR, Remmel RP, Mannon R, Matas AJ, 
Oetting WS, Jacobson PA. Higher number of tacrolimus dose adjustments in kidney transplant recipients who are exten-
sive and intermediate CYP3A5 metabolizers. Clinical Transplantation. 2022 Dec 26:e14893. 

Wen YF, Jacobson PA, Oetting WS, Pereira C, Brown JT. Knowledge and attitudes of incoming pharmacy students toward 
pharmacogenomics and survey reliability. Pharmacogenomics. 2022 Nov;23(16):873-85. 

Butler T, Brown J, Jacobson PA, Stenehjem D. Perceptions of pharmacogenetic exceptionalism and the implications for 
clinical management within an electronic health record. Clinical and translational science. 2022 Sep;15(9):2265-74. 

Brown JT, McGonagle E, Seifert R, Speedie M, Jacobson PA. Addressing disparities in pharmacogenomics through rural 
and underserved workforce education. Frontiers in Genetics. 2022;13. 

Dana Jamero 

Borghol A, Jamero D, Ahmed F, Hadgu RM, Wilson C, Dinh A, Thompson J, Castro M, Paudyal A, Corvers E, Iwuchukwu I. 
Evaluation of Outcomes in Patients Receiving Modafinil to Improve Alertness after Traumatic Brain Injury. Medical Re-
search Archives. 2022 Oct 31;10(10). 

Dwight Kloth 

Navari R, Binder G, Molasiotis A, Herrstedt J, Roeland EJ, Ruddy KJ, LeBlanc TW, Kloth DD, Klute KA, Papademetriou E, 
Schmerold L. Duration of Chemotherapy-Induced Nausea and Vomiting (CINV) as a Predictor of Recurrent CINV in Later 
Cycles. The Oncologist. 2022 Dec 17. 

Jill Kolesar 

Anand N, Peh KH, Kolesar JM. Macrophage Repolarization as a Therapeutic Strategy for Osteosarcoma. International 
Journal of Molecular Sciences. 2023 Feb 2;24(3):2858. 

Hutchcraft ML, Zhang S, Lin N, Gottschalk GL, Keck JW, Belcher EA, Sears C, Wang C, Liu K, Dietz LE, Pickarski JC, Wei S, 
Cardarelli R, DiPaola RS, Kolesar JM. Real-World Evaluation of a Population Germline Genetic Screening Initiative for 
Family Medicine Patients. Journal of Personalized Medicine. 2022 Aug 8;12(8):1297. 

Kolesar J, Peh S, Thomas L, Baburaj G, Mukherjee N, Kantamneni R, Lewis S, Pai A, Udupa KS, Kumar An N, Rangnekar 
VM. Integration of liquid biopsy and pharmacogenomics for precision therapy of EGFR mutant and resistant lung can-
cers. Molecular Cancer. 2022 Dec;21(1):1-22. 

Hoskins EL, Samorodnitsky E, Wing MR, Reeser JW, Hopkins JF, Murugesan K, Kuang Z, Vella R, Stein L, Risch Z, Yu L., 
Adebola S, Parachuri A, Carpten J, Chahoud J, Edge S, Kolesar J, McCarter M, Nepple KG, Reilley M, Scaife C, Tripathi A, 
Single N, Huang RSP, Albacker LA, Roychowdhurt S. Pan-cancer Landscape of Programmed Death Ligand-1 and Pro-
grammed Death Ligand-2 Structural Variations. JCO precision oncology. 2023 Jan;7:e2200300. 
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Jill Kolesar (continued) 

Jeong JC, Hands I, Kolesar JM, Rao M, Davis B, Dobyns Y, Hurt-Mueller J, Levens J, Gregory J, Williams J, Witt L. Local data 
commons: the sleeping beauty in the community of data commons. BMC bioinformatics. 2022 Dec;23(12):1-21. 

Bhosale SS, Mandal A, Hou C, McCorkle JR, Schweer D, Hill KS, Subramanian V, Kolesar JM, Tsodikov OV, Rohr J. Mith-
platins: Mithramycin SA‐Pt (II) Complex Conjugates for the Treatment of Platinum‐Resistant Ovarian Cancers. 
ChemMedChem. 2023 Feb 1;18(3):e202200368. 

Schweer D, Anand N, Anderson A, McCorkle JR, Neupane K, Nail AN, Harvey B, Hill KS, Ueland F, Richards C, Kolesar J. 
Human Macrophage-Engineered Vesicles for Utilization in Ovarian Cancer Treatment. Frontiers in Oncology. 
2023;12:7391. 

Miller RW, Hutchcraft ML, Weiss HL, Wu J, Wang C, Liu J, Jayswal R, Buchanan M, Anderson A, Allison DB, El Khouli RH, 
Patel RA, Villano JL, Arnold SM, Kolesar JM. Molecular Tumor Board–Assisted Care in an Advanced Cancer Population: 
Results of a Phase II Clinical Trial. JCO Precision Oncology. 2022 Sep;6:e2100524. 

Myint ZW, Kolesar JM, McCorkle JR, Wu J, Ellis CS, Otto DE, Wang P. Correlation Between Trough Level of Abiraterone 
and Prostate-Specific Antigen (PSA) Response in Metastatic Hormone-Sensitive Prostate Cancer. Medical Science Moni-
tor. 2022 Oct 14;28. 

Seong CS, Huang C, Boese AC, Hou Y, Koo J, Mouw JK, Rupji M, Joseph G, Johnston HR, Claussen H, Switchenko JM, Behe-
ra M, Churchman M, Kolesar JM, Arnold SM, Kerrigan K, Akerley W, Colman H, Johns MA, Arciero C, Zhou W, Marcus AI, 
Ramalingam SS, Fu H, Gilbert-Ross M. Loss of the endocytic tumor suppressor HD-PTP phenocopies LKB1 and promotes 
RAS-driven oncogenesis. bioRxiv. 2023:2023-01. 

Chen L, Burkard M, Wu J, Kolesar JM, Wang C. Estimating the distribution of ratio of paired event times in phase II oncol-
ogy trials. Statistics in Medicine. 2023 Feb 10;42(3):388-406. 

Zachary Krauss 

Grinalds MS, Yoder C, Krauss Z, Chen AM, Rhoney DH. Scoping review of rational polytherapy in patients with drug‐
resistant epilepsy. Pharmacotherapy: The Journal of Human Pharmacology and Drug Therapy. 2023 Jan;43(1):53-84. 

Hohmann LA, Krauss Z, Patel J, Marley GT. Public Perceptions of Community Pharmacy-Based Naloxone Services: A Na-
tional Cross-Sectional Survey. Pharmacy. 2022 Dec 9;10(6):171. 

Krauss ZJ, Abraham M, Coby J. Clinical Pharmacy Services Enhanced by Electronic Health Record (EHR) Access: An Inno-
vation Narrative. Pharmacy. 2022 Dec 5;10(6):170. 

Heidemarie MacMaster 

McCall AL, Lieb DC, Gianchandani R, MacMaster H, Maynard GA, Murad MH, Seaquist E, Wolfsdorf JI, Wright RF, 
Wiercioch W. Management of Individuals With Diabetes at High Risk for Hypoglycemia: An Endocrine Society Clinical 
Practice Guideline. The Journal of Clinical Endocrinology & Metabolism. 2022 Dec 7. 

Howard McLeod 

Wang Y, Xiao F, Zhao Y, Mao CX, Yu LL, Wang LY, Xiao Q, Liu R, Li X, McLeod HL, Hu BW. A two-stage genome-wide associ-
ation study to identify novel genetic loci associated with acute radiotherapy toxicity in nasopharyngeal carcinoma. Mo-
lecular Cancer. 2022 Aug 23;21(1):169. 

Gammal RS, Pirmohamed M, Somogyi AA, Morris SA, Formea CM, Elchynski AL, Oshikoya KA, McLeod HL, Haidar CE, 
Whirl‐Carrillo M, Klein TE. Expanded Clinical Pharmacogenetics Implementation Consortium Guideline for Medication 
Use in the Context of G6PD Genotype. Clinical Pharmacology & Therapeutics. 2022 Sep 24. 
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Howard McLeod (continued) 

Shen D, Luo J, Chen L, Ma W, Mao X, Zhang Y, Zheng J, Wang Y, Wan J, Wang S, Ouyang J, Yi H, Liu D, Huang W, Chang W, 
Liu Z, McLeod HL, He Y. PARPi treatment enhances radiotherapy-induced ferroptosis and antitumor immune responses 
via the cGAS signaling pathway in colorectal cancer. Cancer Letters. 2022 Dec 1;550:215919. 

Li W, Wan J, Chen C, Zhou C, Liao P, Hu Q, Hu J, Wang Y, Zhang Y, Peng C, Huang Y, Huang W, Zhang W, McLeod HL, He Y. 
Dissecting the role of cell signaling versus CD8+ T cell modulation in propranolol antitumor activity. Journal of Molecular 
Medicine. 2022 Sep;100(9):1299-306. 

Baker SD, Bates SE, Brooks GA, Dahut WL, Diasio RB, El-Deiry WS, Evans WE, Figg WD, Hertz DL, Hicks JK, Kamath S. Mur-
taza Kasi P, Knepper TC, McLeod HL, O’Donnell PH, Relling MV, Rudek MA, Sissung TM, Smith DM, Sparreboom A, Swain 
SM, Walko CM. DPYD Testing: Time to Put Patient Safety First. Journal of clinical oncology: official journal of the Ameri-
can Society of Clinical Oncology. 2023 Feb 23:JCO2202364. 

Walton NA, Hafen B, Graceffo S, Sutherland N, Emmerson M, Palmquist R, Formea CM, Purcell M, Heale B, Brown MA, 
Danford CJ, McLeod HL. The Development of an Infrastructure to Facilitate the Use of Whole Genome Sequencing for 
Population Health. Journal of Personalized Medicine. 2022 Nov 8;12(11):1867. 

Shahamatdar S, Saeed-Vafa D, Linsley D, Khalil F, Lovinger KL, Li L, McLeod HL, Ramachandran S, Serre T. Deceptive learn-
ing in histopathology. bioRxiv. 2022:2022-04. 

Hu Q, Hu J, Chen C, Wang Y, Zhang Y, Wan J, Jing O, Yi H, Wang S, Huang W, Liu J, Zhang W, McLeod HL, Xu R, He Y. Pro-
pranolol suppresses bladder cancer by manipulating intracellular pH via NHE1. Translational Andrology and Urology. 
2022 Aug;11(8):1083. 

Abby Miske 

Jao ME, Indorf AL, Segal EM, Miske AF, Eaton KD, Marsolini TL, Ghuman SK. Impact of institutional interventions on the 
rate of paclitaxel hypersensitivity reactions. 

Shenada Monestime 

Monestime S, Al Sagheer T, Tadros M. Asciminib (Scemblix): A third-line treatment option for chronic myeloid leukemia 
in chronic phase with or without T315I mutation. American Journal of Health-System Pharmacy. 2023 Jan 15;80(2):36-
43. 

Rachel Moniz 

Moniz R, Hanna KS. Positive Quality Intervention: Management of Hyperphosphatemia with a Low-Phosphorous Diet. 
NCODA; 2(3):4. 

Donald Moore 

Ciolek AM, Arnall JR, Moore DC, Palkimas S, Der-Nigoghossian J, Dane K. Eptacog Beta for Bleeding Treatment and Pre-
vention in Congenital Hemophilia A and B With Inhibitors: A Review of Clinical Data and Implications for Clinical Practice. 
Annals of Pharmacotherapy 2022, Vol. 56(7) 831–838 

Arnall JR, Maples KT, Harvey RD, Moore DC. Daratumumab for the Treatment of Multiple Myeloma: A Review of Clinical 
Applicability and Operational Considerations. Annals of Pharmacotherapy. 2022 Aug;56(8):927-40. 

Moore DC, Elmes JB, Arnall JR, Strassels SA, Patel JN. Acquired thrombotic thrombocytopenic purpura associated with 
immune checkpoint inhibitors: A real-world study of the FDA adverse event reporting system. International Im-
munopharmacology. 2022 Sep 1;110:109015. 

Moore DC, Arnall JR. Sutimlimab: A Complement C1s Inhibitor for the Management of Cold Agglutinin Disease–
Associated Hemolysis. Annals of Pharmacotherapy. 2022 Dec 8:10600280221138802. 
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Donald Moore (continued) 

Tran TB, Downing L, Elmes JB, Arnall JR, Moore DC. Avatrombopag for the Treatment of Immune Thrombocytopenia and 
Periprocedural Thrombocytopenia Associated With Chronic Liver Disease. Journal of Pharmacy Practice. 2022 Sep 
15:08971900221125827. 

Meek B, Desai N, Moore DC, Tran T, Knovich MA, Arnall J. Real-world experience and considerations on concomitant 
caplacizumab and anticoagulation in thrombotic thrombocytopenic purpura. Annals of Hematology. 2022 Nov 28:1-3. 

Arnall JR, Moore DC, Michael M, Wolcott M, Cowgill N. Measuring the Impact of a Pharmacist-Driven Blood Factor Edu-
cation Program: A Prospective, Single-Center Observational Study. Hospital Pharmacy. 2022 Dec 1:00185787221137901. 

Moore DC, Elmes JB, Arnall JR, Strassels SA, Patel JN. Immune checkpoint inhibitor‐induced acquired haemophilia: A 
pharmacovigilance analysis of the FDA adverse event reporting system. Haemophilia. 2022 Sep;28(5):e145-8. 

Moore DC, Peery MR, Tobon KA, Raheem F, Hwang GS, Alhennawi L, Hughes ME. New and emerging therapies for the 
treatment of relapsed/refractory diffuse large B-cell lymphoma. Journal of Oncology Pharmacy Practice. 2022 Dec;28
(8):1848-58. 

Lavery L, DiSogra K, Lea J, Trufan SJ, Symanowski JT, Roberts A, Moore DC, Heeke A, Pal S. Risk factors associated with 
palbociclib-induced neutropenia in patients with metastatic breast cancer. Supportive Care in Cancer. 2022 Oct 19:1-7. 

Parish PC, Moore DC, Arnall J, Howell TJ, Dick B, Cambareri R. Platelet recovery with ibrutinib therapy in patient with 
treatment-refractory immune thrombocytopenia. Annals of Hematology. 2022 Nov 28:1-2. 

Moore DC, Eagers KA, Janes A, Pineda-Roman M. Tafasitamab and lenalidomide for relapsed/refractory diffuse large B-
cell lymphoma in a patient on chronic intermittent hemodialysis. Journal of Oncology Pharmacy Practice. 2023 Jan;29
(1):239-41. 

Adrienne Nedved 

Nedved A, Maddocks K, Nowakowski GS. Clinical Treatment Guidelines for Tafasitamab Plus Lenalidomide in Patients 
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma. The Oncologist. 2023 Jan 17. 

William O’Hara 

Bi X, Gergis U, Wagner JL, Carabasi M, Filicko-O’Hara J, O’Hara W, Klumpp T, Porcu P, Flomenberg N, Grosso D. Out-
comes of two-step haploidentical allogeneic stem cell transplantation in elderly patients with hematologic malignancies. 
Bone Marrow Transplantation. 2022 Aug 19:1-0. 

Grosso D, Leiby B, Wilde L, Carabasi M, Filicko-O'Hara J, O'Hara W, Wagner JL, Mateja G, Alpdogan O, Binder A, Kasner 
M. A Prospective, Randomized Trial Examining the Use of G-CSF Versus No G-CSF in Patients Post-Autologous Transplan-
tation. Transplantation and Cellular Therapy. 2022 Dec 1;28(12):831-e1  

Lucas Okumura 

Kapoor R, Standaert B, Pezalla EJ, Demarteau N, Sutton K, Tichy E, Bungey G, Arnetorp S, Bergenheim K, Darroch-
Thompson D, Meeraus W, Okumura LM, Tiene de Carvalho Yokota, Gani R, Nolan T. Identification of an Optimal COVID-
19 Booster Allocation Strategy to Minimize Hospital Bed-Days with a Fixed Healthcare Budget. Vaccines. 2023 Feb;11
(2):377. 

Antonini M, Pinheiro DJ, de MB Matos AB, Ferraro O, Mattar A, Okumura LM, Lopes RG, Real JM. Impact of the COVID-19 
Pandemic on the Breast Cancer Early Diagnosis Program in Brazil. Preventive Medicine Reports. 2023 Feb 20:102157. 

Schiefferdecker PM, Chen IB, Bher FB, Aciolli LK, Bodanese G, Okumura LM, de Almeida PT. Effects of Therapeutic Plasma 
Exchange on a Cohort of Patients with Severe Coronavirus Infection: Real World Evidence from Brazil. Hematology, 
Transfusion and Cell Therapy. 2023 Feb 9. 
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Lucas Okumura (continued) 

Albuquerque AS, Okumura LM, Betin-de-Moraes NR, Ricieri MC, Barros TT, Fachi MM. Pediatric related risk factors in 
acute and delayed chemotherapy-induced nausea and vomiting: multivariate analysis. Brazilian Journal of Oncology. 
2022;18:1-7. 

Alexander Olinger 

Li Y, Liu L, Sun H, Li N, Huang S, Olinger A, Xu X, Wang X, Duan Y. Complete remission of Hodgkin’s lymphoma in a pediat-
ric patient with TTN gene mutation treated with brentuximab vedotin combined chemotherapy without anthracyclines: 
A case report. Frontiers in Oncology. 2022:5582. 

Onyebuchi Ononogbu 

Rahimi S, Ononogbu O, Mohan A, Moussa D, Abughosh S, Trivedi M. Identifying the predictors of adherence to oral en-
docrine therapy in racial/ethnic minority patients with low socioeconomic status. Research Square. 2022 Dec 22:rs-3. 

Rahimi S, Ononogbu O, Mohan A, Moussa D, Abughosh S, Trivedi MV. Predictors of adherence to oral endocrine therapy 
in racial and ethnic minority patients with low socioeconomic status before and during the COVID-19 pandemic. Cancer 
Research. 2022. 

Pamela Pawloski 

Re VL, Dutcher SK, Connolly JG, Perez-Vilar S, Carbonari DM, DeFor TA, Djibo DA, Harrington LB, Hou L, Hennessy S, Hub-
bard RA, Kempner ME, Kuntz JL, McMahill-Walraven CN, Mosley J, Pawloski PA, Petrone AB, Pishko AM, Rogers Driscoll 
M, Steiner CA, Shou Y, Cocoros NM. Association of COVID-19 vs influenza with risk of arterial and venous thrombotic 
events among hospitalized patients. JAMA. 2022 Aug 16;328(7):637-51. 

Margolis KL, Crain AL, Green BB, O’Connor PJ, Solberg LI, Beran M, Bergdall AR, Pawloski PA, Ziegenfuss JY, JaKa MM, 
Appana D. Comparison of explanatory and pragmatic design choices in a cluster-randomized hypertension trial: effects 
on enrollment, participant characteristics, and adherence. Trials. 2022 Aug 17;23(1):673. 

Shinde M, Rodriguez-Watson C, Zhang TC, Carrell DS, Mendelsohn AB, Nam YH, Carruth A, Petronis KR, McMahill-
Walraven CN, Jamal-Allial A, Nair V, Pawloski PA, et al. Patient characteristics, pain treatment patterns, and incidence of 
total joint replacement in a US population with osteoarthritis. BMC Musculoskeletal Disorders. 2022 Dec;23(1):1-8. 

Margolis KL, Bergdall AR, Crain AL, JaKa MM, Anderson JP, Solberg LI, Sperl-Hillen J, Beran M, Green BB, Haugen P, Nor-
ton CK, Kodet AJ, Sharma R, Appana D, Trower N, Pawloski PA, et al. Comparing Pharmacist-Led Telehealth Care and Clin-
ic-Based Care for Uncontrolled High Blood Pressure: The Hyperlink 3 Pragmatic Cluster-Randomized Trial. Hypertension. 
2022 Dec;79(12):2708-20. 

Huang TY, Rodriguez-Watson C, Wang T, Calhoun SR, Marshall J, Burk J, Nam YH, Mendelsohn AB, Jamal-Allial A, Green-
lee RT, Selvan M, Pawloski PA, McMahill Walraven, CN, Rai A, Toh S, Brown JS. Using the IMEDS distributed database for 
epidemiological studies in type 2 diabetes mellitus. BMJ Open Diabetes Research and Care. 2022 Dec 1;10(6):e002916. 

Matthew Peery 

Moore DC, Peery MR, Tobon KA, Raheem F, Hwang GS, Alhennawi L, Hughes ME. New and emerging therapies for the 
treatment of relapsed/refractory diffuse large B-cell lymphoma. Journal of Oncology Pharmacy Practice. 2022 Dec;28
(8):1848-58. 

Keng Hee (Spencer) Peh 

Anand N, Peh KH, Kolesar JM. Macrophage Repolarization as a Therapeutic Strategy for Osteosarcoma. International 
Journal of Molecular Sciences. 2023 Feb 2;24(3):2858. 

Kolesar J, Peh S, Thomas L, Baburaj G, Mukherjee N, Kantamneni R, Lewis S, Pai A, Udupa KS, Kumar An N, Rangnekar 
VM. Integration of liquid biopsy and pharmacogenomics for precision therapy of EGFR mutant and resistant lung can-
cers. Molecular Cancer. 2022 Dec;21(1):1-22. 
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Brandy Persson 

Persson B, Fanning BR. Positive Quality Intervention: Fam-Trastuzumab Deruxtecan-nxki (Enhertu®) Management. 

William Petros 

Shultz C, Gates C, Petros W, Ross K, Veltri L, Craig M, Wen S, Primerano DA, Hazlehurst L, Denvir J, Sdrimas K. Association 
of genetic variants and survival in patients with acute myeloid leukemia in rural Appalachia. Cancer Reports. 2022 Nov 
16:e1746. 

Judith Smith 

Jacobs G, Dizon D, Augustyniak M, Smith J, Wallace MA, Roman L, Lazure P, McFadden P. Knowledge and skill gaps in the 
treatment and management of patients with endometrial cancer: A mixed-methods needs assessment in the US (577). 
Gynecologic Oncology. 2022 Aug 1;166:S280-1. 

Scott Soefje 

Golbach AP, McCullough KB, Soefje SA, Mara KC, Shanafelt TD, Merten JA. Evaluation of burnout in a national sample of 
hematology-oncology pharmacists. JCO Oncology Practice. 2022 Aug;18(8):e1278-88. 

Aguiar-Ibáñez R, Scherrer E, Grebennik D, Cook J, Bagga S, Sawhney B, Khandelwal A, Soefje SA. Time and productivity 
loss associated with immunotherapy infusions for the treatment of melanoma in the United States: a survey of health 
care professionals and patients. BMC Health Services Research. 2023 Dec;23(1):1-0. 

Booth JP, Kennerly-Shah JM, Kelley LR, Capozzi D, Prescott HA, Soefje SA, Pace MB, Barbour SY, Tizon RF, DeVincenzo S, 
Carnes CA. Which hematology/oncology patients are high priority for ambulatory clinical pharmacist review? A three-
round Delphi survey by the National Comprehensive Cancer Network. Journal of Oncology Pharmacy Practice. 2023 Feb 
19:10781552231157660. 

Soefje SA, Carpenter C, Carlson K, Awasthi S, Lin TS, Kaila S, Tarjan D, Kayal N, Kirkup C, Wagner TE, Gray KS. Clinical Ad-
ministration Characteristics of Subcutaneous and Intravenous Administration of Daratumumab in Patients With Multiple 
Myeloma at Mayo Clinic Infusion Centers. JCO Oncology Practice. 2023 Feb:OP-22. 

Omdahl TK, Stenzel JL, Pike ML, Conlon PM, Barry TA, Brown TM, Cambern KL, Davis KM, Fjerstad KA, Graner KK, Kuhn 
AK, Larso AP, Orandi AB, Smith EL, Soefje SA, Janssen AM. Pediatric Chemotherapy Infusions in Outpatient Examination 
Rooms: A Novel Patient Care Approach. Journal of Pediatric Hematology/Oncology Nursing. 2023 Feb 
12:27527530221140067. 

Soefje S. Adoption of Biosimilars—Why the Delay? J Hematol Oncol Pharm. 2022;12(3):117-118.  

Farah Raheem 

Menezes MC, Raheem F, Mina L, Ernst B, Batalini F. PARP Inhibitors for Breast Cancer: Germline BRCA1/2 and Beyond. 
Cancers. 2022 Sep 5;14(17):4332. 

Moore DC, Peery MR, Tobon KA, Raheem F, Hwang GS, Alhennawi L, Hughes ME. New and emerging therapies for the 
treatment of relapsed/refractory diffuse large B-cell lymphoma. Journal of Oncology Pharmacy Practice. 2022 Dec;28
(8):1848-58. 

Raheem F, Ofori H, Simpson L, Shah V. Abemaciclib: The First FDA-Approved CDK4/6 Inhibitor for the Adjuvant Treat-
ment of HR+ HER2− Early Breast Cancer. Annals of Pharmacotherapy. 2022 Nov;56(11):1258-66. 

Ila Saunders 

Sepassi A, Saunders IM, Bounthavong M, Taplitz RA, Logan C, Watanabe JH. Cost Effectiveness of Letermovir for Cyto-
megalovirus Prophylaxis Compared with Pre-Emptive Therapy in Allogeneic Hematopoietic Stem Cell Transplant Recipi-
ents in the United States. PharmacoEconomics-Open. 2023 Feb 25:1-2. 
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Ila Saunders (continued) 

Abdul-Mutakabbir JC, Tillman III F, Marcelin JR, Saunders IM, Arya V. Slowed progression: The utility of Test to Treat initi-
atives in improving the neglected inequities of COVID-19 among racially/ethnically minoritized groups. Journal of the 
American Pharmacists Association. 2023 Jan 1;63(1):424-9. 

Rath C, Yoo C, Cheplowitz H, Lo M, Young R, Guglielmo J, Saunders IM, Banerjee R, Young R, Kumar A, Chung A. Predic-
tors of lenalidomide maintenance duration after autologous stem cell transplant in patients with multiple myeloma. 
Journal of Oncology Pharmacy Practice. 2023 Feb 2:10781552221150935. 

Salama E, Lam S, Gonsalves WI, Tzachanis D, Momper JD, M. Saunders I. Estimation of Kidney Function in Patients With 
Multiple Myeloma: Implications for Lenalidomide Dosing. Annals of Pharmacotherapy. 2023 Jan;57(1):29-35. 

Amanda Seddon 

Krapfl A, McLeod C, Myers R, Venugopal P, Seddon A. Venetoclax ramp-up with concurrent voriconazole in a patient with 
chronic lymphocytic leukemia. Journal of Oncology Pharmacy Practice. 2022 Dec;28(8):1898-901. 

Jodi Taraba 

Golbach AP, Taraba JL, Smith MD, Mara KC, Giridhar KV. Time to First Palbociclib Prescription Dispense at Mayo Clinic: 
Comparing a Health-System Specialty Pharmacy with External Specialty Pharmacies. Journal of Hematology Oncology 
Pharmacy. 2022 Oct 1;12(5). 

Carissa Treptow 

Pillinger KE, Treptow CF, Dick TB, Jones C, Acquisto NM. Development and implementation of pharmacy department and 
pharmacy resident well-being programs. American Journal of Health-System Pharmacy. 2022 Aug 5;79(16):1337-44. 

Lattuca FA, Moore J, Treptow C, Delibert K, Baran A, Akwaa F. Bleeding and venous thromboembolism events in cancer 
patients taking direct oral anticoagulants vs. low molecular weight heparin. Thrombosis Update. 2023 Mar 1;10:100129. 

Fadul J, Moore J, Treptow C, Lattuca F. Multiple Myeloma Therapy Often Causes Cardiovascular Complications. Pharmacy 
Times. 2023 Jan;12:1. 

Kelly Valla 

Romancik JT, Chen Z, Allen PB, Waller EK, Valla K, Colbert A, Rosand C, Palmer AF, Flowers CR, Cohen JB. Ixazomib With 
or Without Rituximab Following Maintenance Autologous Stem Cell Transplant in Mantle Cell Lymphoma: A Single-
Center Phase I Trial. Clinical Lymphoma Myeloma and Leukemia. 2022 Dec 1;22(12):e1084-91. 

Emily Viehl 

Viehl E, Lichvar A, Chan C, Choi D. Incidence and risk factors for the development of cytomegalovirus viremia in a steroid 
sparing liver transplant center. Transplant Infectious Disease. 2022 Aug;24(4):e13867. 

Christine Walko 

Karan C, Tan E, Sarfraz H, Knepper TC, Walko CM, Felder S, Kim R, Sahin IH. Human Epidermal growth factor receptor 2–
targeting approaches for colorectal cancer: Clinical implications of novel treatments and future therapeutic avenues. JCO 
Oncology Practice. 2022 Aug;18(8):545-54. 

Battisti NM, De Glas N, Soto-Perez-de-Celis E, Liposits G, Bringuier M, Walko C, Lichtman SM, Aapro M, Cheung KL, Big-
anzoli L, Ring A. Chemotherapy and gene expression profiling in older early luminal breast cancer patients: An Interna-
tional Society of Geriatric Oncology systematic review. European Journal of Cancer. 2022 Sep 1;172:158-70. 

Baker SD, Bates SE, Brooks GA, Dahut WL, Diasio RB, El-Deiry WS, Evans WE, Figg WD, Hertz DL, Hicks JK, Kamath S. Mur-
taza Kasi P, Knepper TC, McLeod HL, O’Donnell PH, Relling MV, Rudek MA, Sissung TM, Smith DM, Sparreboom A, Swain 
SM, Walko CM. DPYD Testing: Time to Put Patient Safety First. Journal of clinical oncology: official journal of the Ameri-
can Society of Clinical Oncology. 2023 Feb 23:JCO2202364. 
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Christine Walko (continued) 

Smith DM, Sparreboom A, Swain SM, Walko CM. DPYD Testing: Time to Put Patient Safety First. Journal of clinical oncolo-
gy: official journal of the American Society of Clinical Oncology. 2023 Feb 23:JCO2202364. 

King I, Saliba J, Danos A, Gonzalez A, Baumann B, Walko C, McMullin E, Toruner G, Ruggeri J, Hosseini SA, Bui K. 15. 
ClinGen Somatic Cancer expert curation panel for FGFR genes in Genitourinary Cancer. Cancer Genetics. 2022 Nov 
1;268:5-6. 

Miao R, Bui MM, Walko C, Mullinax JE, Brohl AS. A Malignant Glomus Tumor of the Liver Harboring MIR143-NOTCH2 Re-
arrangement: From Diagnosis to Management. Cureus. 2022 Oct 26;14(10). 

Gaber O, Karan C, Walko CM, Knepper TC, Kim RD, Sahin IH. Effect of immunotherapy on the survival outcomes in tumor 
mutational burden-high (TMB-H) microsatellite stable (MSS) metastatic colorectal cancer (mCRC): A single-institution 
experience. 

Christopher Wang 

Riley TR, Douglas JS, Wang C, Bowser KM. An update of the pharmacological treatment options for generalized myasthe-
nia gravis in adults with anti–acetylcholine receptor antibodies. American Journal of Health-System Pharmacy. 2023 Feb 
13:zxad035. 

Kellie Weddle 

Lin ID, Shotts MB, Al-Hader A, Weddle KJ, Holden RJ, Mueller EL, Macik MR, Ramirez M, Abebe E. Examining adherence 
to oral anticancer medications through a human factors engineering framework: Protocol for a scoping review. Plos one. 
2022 Sep 22;17(9):e0274963. 

Chazan G, Jupp J, Bauters T, Duncan N, Weddle KJ, Nomura H, O’Connor S, Chan A, Alkhudair N, Alshamrani M, Buie LW. 
Impact of coronavirus of 2019 on the delivery of pharmacy services to patients with cancer: An international survey of 
oncology pharmacy practitioners. Journal of Oncology Pharmacy Practice. 2022 Dec;28(8):1832-47. 

Leidy SB, Hull LR, Macik MR, Gonzalvo JD, Weddle KJ. Retrospective assessment of chemotherapy/biotherapy toxicity in a 
Hispanic/Latinx population versus published study population. Journal of Oncology Pharmacy Practice. 2023 Jan;29(1):66
-73. 

Diana Wu 

Anghelescu DL, Ryan S, Wu D, Morgan KJ, Patni T, Li Y. Low‐dose ketamine infusions reduce opioid use in pediatric and 
young adult oncology patients. Pediatric Blood & Cancer. 2022 Sep;69(9):e29693. 

Rosa Yeh 

Lindsay J, Krantz EM, Morris J, Sweet A, Tverdek F, Joshi A, Yeh R, Hill JA, Greenwood M, Chen SC, Kong DC. Voriconazole 
in hematopoietic stem cell transplantation and cellular therapies: Real-world usage and therapeutic level attainment at a 
major transplantation center. Transplantation and Cellular Therapy. 2022 Aug 1;28(8):511-e1. 

Erin Hickey Zacholski 

Martin J, Zacholski E, Matulonis U, Chen L. Society of Gynecologic Oncology Journal Club: Controversial Conversations in 
Gynecologic Cancer–The ABCs of ADCs (Antibody Drug Conjugates) https://connected. sgo. org/content/sgo-journal-club
-demand-abcs-adcs. Gynecologic Oncology Reports. 2023 Feb 2:101141. 

Zacholski K, Hambley B, Hickey E, Kashanian S, Li A, Baer MR, Duong VH, Newman MJ, DeZern A, Gojo I, Smith BD. Arse-
nic trioxide dose capping to decrease toxicity in the treatment of acute promyelocytic leukemia. Journal of Oncology 
Pharmacy Practice. 2022 Sep;28(6):1340-9. 
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Kyle Zacholski 

Bouligny IM, Murray G, Tran V, Gor J, Hang Y, Alnimer Y, Zacholski K, Venn C, Maher K. Real-World Safety and Efficacy of 
Gemtuzumab Ozogamicin in Relapsed or Refractory AML. Blood. 2022 Nov 15;140(Supplement 1):11744-. 

Zacholski K, Hambley B, Hickey E, Kashanian S, Li A, Baer MR, Duong VH, Newman MJ, DeZern A, Gojo I, Smith BD. Arse-
nic trioxide dose capping to decrease toxicity in the treatment of acute promyelocytic leukemia. Journal of Oncology 
Pharmacy Practice. 2022 Sep;28(6):1340-9. 

Julia (Lea) Ziegengeist 

Lavery L, DiSogra K, Lea J, Trufan SJ, Symanowski JT, Roberts A, Moore DC, Heeke A, Pal S. Risk factors associated with 
palbociclib-induced neutropenia in patients with metastatic breast cancer. Supportive Care in Cancer. 2022 Oct 19:1-7. 
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ACCP Fellow:  

Don Moore III, PharmD, BCPS, BCOP 

 

ACCP New Clinical Practitioner Award:  

Justin Arnall, PharmD, BCOP 

 

ACCP Hematology/Oncology PRN Practice Advancement Award:  

Kirollos Hanna, PharmD, BCOP 

  

ACCP Hematology/Oncology PRN Patient Advocate Award: 
Onyebuchi Ononogbu, PharmD, BCOP 

 

ACCP Hematology/Oncology PRN Emerging Member Award:  

Shawn Griffin, PharmD, BCOP 


