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President’s Letter

From The Editors’ Desks...
Dear Colleagues,

Salutations! Thank you for your continued support for 
the New Jersey Journal of Pharmacy – the official peer- 
reviewed journal of the New Jersey Pharmacists Associa-
tion. The Journal Committee is excited to see an increased 
number of article submissions. Please keep them coming!!! 
It is our hope that you enjoy the summer edition of our 
journal.

Please consider becoming active in the development of  
the New Jersey Journal of Pharmacy, through either sub-
mission of an article, being the spotlight in pharmacy or 
becoming a peer-reviewer. If interested, please reach out 

to Elise Barry, one of the NJPhA officers, or us. You may 
email ideas and submissions to marcella.r.brown@gmail.
com or j.kalabalik@gmail.com. We can help you with a 
topic consideration for the journal.

We wanted to say how much we enjoy reading the manu-
scripts and look forward to your submissions!

Marcella R. Brown, BS, MS, PharmD, MPH, CGP, BCACP
Julie Kalabalik, PharmD, BCPS, BCCCP
Co-editors of the New Jersey Journal of Pharmacy

As you read this, our Summer Journal 2017, perhaps many 
of you are on vacation or about to take a well-deserved one. 
Even during this “quiet” time,  be assured that the New Jersey 
Pharmacists Association, THE voice for all pharmacists and 
technicians in ALL practice settings and our profession at 
large, is hard at work diligently preparing for the upcoming 
fall/winter period.  

We are planning to provide focused CE programming 
throughout the state on timely topics that you have advised 
were of absolute importance to your practice. Striving 
to always be worthy of your support and membership, 
the NJPhA recently held a series of “Providing Value 
Initiative” meetings where we received suggestions from 
our membership on how best we can serve their individual 
needs. It was, I guess, equivalent to a pharmacy profession 
town hall meeting without the discourse. 

We feel that networking among our peers is vital. Our Student 
Practitioner, New Practitioner, and Social Committees are 
finalizing +TonicRx meet and greet events at various venues. 
These are informal get-togethers where the issues of the 
day are addressed, job opportunities are mentioned, and 
the different aspects of each of our practice settings (pro 
and con) can be compared. I have personally implored our 
students and recent graduates to keep an open mind and 

explore any opportunity that might come across their path 
that may, at first, glance seem totally out of their comfort 
level. A pharmacist’s education allows different challenges 
to be explored and to be taken head on. 

The NJPhA convention committee is now putting the final 
touches on this, our 147th Annual Convention, October 13-15 
at Harrah's Hotel and Casino in Atlantic City! We have three 
days crammed full of CE, various certificate programs and, 
of course, social events. If you have not as yet registered, 
please go online to njpharmacists.org.  Our very appropriate 
convention theme this year is ”STAND UP AND SPEAK 
OUT.”  The NJPhA, via our Government Affairs Committee, 
and our lobbyist, stand up and speak out on your behalf 
year-round on the issues that benefit us all, and against 
those issues that consistently do otherwise.  Now we need 
your help in this effort. To learn more about our advocacy 
efforts, legislative achievements, and how you can assist in 
these efforts, I refer you again to the NJPhA website.

Enjoy the rest of your summer. I look forward to seeing you 
in the months ahead.

Ronald J. Mannino, RPh
President

We are grateful to the experts that review the submissions.  Their recommendations greatly contribute to the quality of 
The New Jersey Journal of Pharmacy.

The Journal wishes to acknowledge the following pharmacists who participated in peer review for this issue: 

Marlene Battle, PharmD, MS, BS 
Brian Catton, PharmD           
Mei H. Chang, BA, PharmD, BCPS-AQID 
John L. Colaizzi, BSPharm, Ph.D. 
Connie M. Garcia, PharmD, MSP, C.Ph.

Julia Kalabalik, PharmD, BCPS, BCCCP
Christine Lam, PharmD, BCPS, CDE
Maria Leibfried, BS, PharmD, BCNSP 
Alexandra Libman-Falbaum, PharmD  
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Message from the Convention Chair

Stand Up-Speak Out… 
To patients.  To legislators.  To healthcare decision makers.  

It is my great pleasure to invite you to the 147th convention 
of the New Jersey Pharmacists Association. The conven-
tion this year has been planned by a group of pharmacists 
with diverse backgrounds and experience, and I am very 
grateful for their contributed ideas and activities. We put 
together a program that provides educational lectures and 
interactive learning experiences designed to inspire and 
enhance our ability to communicate as pharmacists with 
patients, legislators and each other.

The schedule starts on Friday morning with four certificate 
classes well-designed to increase our knowledge and abil-
ity to practice pharmacy. On Friday afternoon, convention 
programming begins with clinical and regulatory programs 
including an overview of the legal prescribing and dispens-
ing of control substances and a pharmacists’ update on 
CMS mega-rule as it pertains to pharmacists in long-term 
care. As part of our annual meeting, NJPhA committee 
chairs will recap activities over the past year, take ques-
tions and lead discussion on the many ways members can 
be involved in the coming year. After, we will spend time 
networking with old friends and new, as we gather socially 
for our Welcome Reception.

Our Saturday, programming will be particularly exciting.  I 
am thrilled to announce that our keynote speaker is the 
original Pharmacist Advocate, educator, and Reming-
ton Medalist, Dan Hussar. Our legislative counsel, Laurie 
Clark, will moderate an interactive program to help us learn 
how to communicate our experiences and opinions to law-
makers in a mock legislative hearing. Sara and Jack Gor-
man, authors of “Denying the Grave. Why We Ignore the 
Facts that Will Save Us” will help us improve our patient 
communication skills by developing an understanding of 
the thought processes that make it difficult for many people 

to accept truths established through research. Education 
will also include a detailed program on pharmacists’ use of 
naloxone to protect patients.

Come join our sponsors in the Exhibit Hall, and check out 
the poster session with available CE credit! Support our 
PAC through the annual basket auction stationed at the re-
ception desk. In addition, you can make a PAC donation 
and sit for a new headshot!

On Sunday, we will examine the complex process through 
which new drugs are developed, tested and approved.  Ad-
ditional programming will help pharmacists gain an under-
standing of the opioid crisis, and rationale and implications 
of The Opioid Treatment and Addiction Prevention Act.

At our Sunday luncheon, we will celebrate the accomplish-
ments of NJPhA members who will receive awards and rec-
ognition for outstanding service to the public, their patients, 
the association and the practice of pharmacy.  This will in-
clude introducing and swearing in our officers for 2018. It is 
our opportunity to thank members who have given of their 
time and expertise for the benefit of others.

Throughout the convention, you will find programs de-
signed to help healthcare professionals understand the 
opioid epidemic and addiction, with the focus on ways that 
pharmacists can help the patients we vow to protect. We 
will learn how to communicate with legislators and stand 
up for our opinions and values.  Join us at convention and 
learn how you can help shape the future of pharmacy.

Carmela Silvestri
NJPhA 1st Vice President
2017 Convention Chair 

NJPhA 2017
Convention Committee

We are grateful for the Convention Committee's
time and attention in the planning of a stellar

147th meeting and convention.

Penny Applegate Maria Leibried

Carrie Corboy Maurice Lobo

Grace Earl The NJPhA Officers

Osama El-Helw Ahmed Selevany

Brittany Harris Lou Spinelli
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Venetoclax: A Novel BCL2 Inhibitor in the Treatment of Relapsed 
and Refractory Chronic Lymphocytic Leukemia

Shreya Mehta, Pharm D and MHS Regulatory Sciences Candidate 2018 
Dr Anna Dushenkov, BS Pharm, Pharm D, BCPS 

Introduction
Leukemia is cancer of the bone marrow, that is the site for 
production of blood cells. Approximately 340,000 people in 
the United States live with leukemia.1 These cancers are 
divided into four categories: Acute Lymphoblastic Leuke-
mia (ALL), Acute Myeloid Leukemia (AML), Chronic My-
eloid Leukemia (CML), and Chronic Lymphocytic Leukemia 
(CLL). Their common feature is uncontrolled division and 
accumulation of blood cells in the marrow cavity. Accord-
ing to the American Cancer Society, there are about 62,000 
new cases of leukemia and among these there are 20,000 
new cases of CLL diagnosed. Chronic lymphocytic leuke-
mia is a common malignancy in adults, most frequently di-
agnosed among people aged 65 to 74.1 The BCL2 inhibitor, 
venetoclax (Venclexta®), has been studied to treat relapsed 
and refractory CLL, alone, as well as in combination with 
rituximab. This review will incorporate pharmacology, effi-
cacy, safety and current place in therapy of the novel BCL2 
inhibitor venetoclax.

Pathogenesis of CLL
CLL is a form of non–Hodgkin’s Lymphoma (NHL) that af-
fects B-cells.2 Like most cancers, one of the core roots of 
pathology for the development of CLL is the disruption of 
apoptosis, that is, programmed cell death, which is required 
for homeostasis. The process of apoptosis is regulated by 
proteins known as caspases. B-cell lymphoma 2 (BCL2) pro-
teins regulate and delimit the activation of caspases. BCL2 
proteins preclude polymerization of BAX or BAK, the pro-
apoptotic proteins in the mitochondrial membrane, that once 
polymerize trigger the release of cytochrome C, which in turn 
initiates biochemical reactions leading to apoptosis. Hence, 
BCL2 proteins impair the pathway that impedes apoptosis.3

CLL is characterized by accumulation of cancerous CD5+ 
and CD23+ B-cells. Chromosomal abnormalities in these B-
cells trigger the BCL2 oncogene, leading to its overexpres-
sion.4 In the majority of CLL patients, the promoter region 
for BCL2 gene is hypo-methylated, which contributes to in-
creased transcription and BCL2 protein expression in CLL.4

The determinants of disease progression in CLL include 
molecular or chromosomal abnormalities in immune globulin 
heavy chain variable regions (IGHV), TP53 gene mutations 
along with chromosome 17p deletion (which inactivates the 
TP53 tumor suppressor gene), and chromosome 13q dele-
tion leading to overexpression of BCL2.  Further, TP53 muta-
tion and 17p deletion correlated with poor prognosis, as they 
lead to overexpression of BCL2.4 BCL2 is considered an 
important biomarker for predicting survival in CLL patients; 
those with elevated expression levels have a worse progno-
sis. Inhibition of BCL2 is a promising therapeutic approach, 

that has the potential to control over-expression thereby pre-
venting the advancement of CLL.3

Methods
A literature search was conducted using key words ‘veneto-
clax,’ ‘relapse or refractory CLL,’ or ‘17p deletion’ in PubMed/
Medline full text. Other search terms included other drugs in 
current therapy of CLL, and allogenic stem cell transplanta-
tion. Also, articles from the bibliography of the searched arti-
cles were reviewed. The search focused on primary research 
articles, treatment guidelines, and national cancer statistics.

Mechanism of Action 
Kinase inhibitors (KI) are the preferred agents in treatment 
of CLL. These drugs act on the B-cell receptors (BCR) 
specifically on Bruton’s tyrosine kinase (BTK), a signaling 
molecule of the BCR and cytokine receptor pathway. BTK 
signaling activates downstream pathways, that lead to cell 
survival and proliferation. The biggest challenge in the use 
of this class of agents is specificity – suppressing the ac-
tivity of disease-causing kinases without affecting wild-type 
kinases that are needed to preserve healthy cellular func-
tioning, which is necessary in order to mitigate side effects.5 
Unfortunately, because the catalytic domains are very simi-
lar, precise specificity is not often possible.

Venetoclax is first in-class molecule, that targets BCL2 and 
inhibits the anti-apoptotic actions of BCL2. Venetoclax ex-
erts this action by mimicking the BH3- only proteins, that 
inhibit the anti-apoptotic actions of BCL2, and activate BAX 
and BAK. Venetoclax is a selective inhibitor of BCL2, and 
it does not inhibit other proteins from the family (e.g., BCL-
XL) that, in turn, prevents it from exhibiting toxic effects in 
platelets, confining its cytotoxicity to malignant B-cells.6 
The schematics of venetoclax’s mechanism of action are 
depicted in Figure 1.

 

 

Parameters Venetoclax 

Absorption (at 400 mg once daily dose) Cmax: 2.1 ± 1.1 μg/mL  
AUC: 32.8 ± 16.9 μg•h/mL  
Tmax: 5-8 hours   

Figure 1: BCR- B cell 
receptor, BTK- Bruton 

Tyrosine Kinase, 
IP3/DAG- Inositol 

pyrophosphate/Diacyl 
glycerol, NFAB- 

Nuclear Factor Kappa 
B, BCL2- B cell 

Lymphoma protein-2 

Figure 1: BCR- B cell receptor, 
BTK- Bruton Tyrosine Kinase, 
IP3/DAG- Inositol pyrophosphate/
Diacyl glycerol, NFAB- Nuclear 
Factor Kappa B, BCL2- B cell 
Lymphoma protein-2



SUMMER 2017 Page 5

Pharmacokinetics 
In the presence of food, venetoclax reaches maximum 
plasma concentrations within five to eight hours of admin-
istration. The exposure of venetoclax is highly affected by 
fat content in food. Low fat food increased exposure by 3.4 
fold, while a high fat meal increased exposure approximately 
five fold. The elimination half-life of venetoclax is 26 hours. 
Venetoclax is highly protein bound and >99.9% is excreted 
in feces. Table 1 includes a summary of pharmacokinetics 
considerations with venetoclax.7

Table 1: Overview of pharmacokinetics of venetoclax7

Efficacy
Venetoclax was initially approved by the Food and Drug 
Administration (FDA) in 2016 based on a Phase 2 study 
presented at the American Society of Hematology in 2015. 
This clinical trial was based on a Phase 1 clinical trial that 
showed patients receiving venetoclax achieved higher than 
expected response rates in relapse or refractory CLL.8 The 
Phase 2 study included 107 patients with relapse or refrac-
tory CLL with 17p deletion, 70 of whom completed the trial. 
A response was achieved in 54 (77%) of the 70 patients and 
11 patients (10% of 107 enrolled patients) achieved com-
plete remission or complete remission with incomplete re-
covery of blood counts and nodular partial remission.9

Later, a Phase 1 B study was designed to assess safety, activ-
ity and pharmacokinetics of venetoclax combined with ritux-
imab, a CD20-directed monoclonal antibody that is approved 
for the treatment of patients with NHL and CLL. The study en-
rolled 49 patients with relapsed or refractory CLL. Venetoclax 
was dosed weekly using a stepwise dose escalation ranging 
from 200 mg to 400 mg. Rituximab was given one week af-
ter each venetoclax dose. Responses were observed in 42 
(86%) patients, which included 25 (51%) patients with com-
plete response or complete response with incomplete bone 
marrow recovery. The median time for complete response 
was 9.2 months with the combination therapy.10 The study 
concluded that venetoclax and rituximab can be combined 
safely without any modifications in the dose of venetoclax 

dose for the treatment of relapse or refractory CLL to achieve 
higher response rates and a longer duration response.10

Thus, venetoclax, alone, or in combination with other tar-
geted drugs for CLL, can produce significant responses. 
Currently, several clinical trials are in progress that aim to 
evaluate the combination of venetoclax with previously ap-
proved chemotherapeutic agents, including ibrutinib, obinu-
tuzumab, and bendamustine.11

Safety
The first in-human study of venetoclax was designed to 
obtain the maximum tolerated dose and establish safety of 
venetoclax in patients with relapsed or refractory CLL/SLL 
(small lymphocytic leukemia) or non-Hodgkin’s lymphoma. A 
total of 116 patients were enrolled in the study, which includ-
ed 56 patients in the dose escalation cohort and 60 patients 
in the expansion cohort. Tumor Lysis syndrome (TLS) was 
observed in ten patients out of 56 in dose-escalation cohort, 
which was either clinical (three patients) or limited to labora-
tory only with no clinical symptoms (seven patients).10 In 
the expansion cohort, only one patient had TLS (laboratory) 
which was not clinically symptomatic, and no patient had 
clinically apparent TLS.10 Table 2 provides the recommend-
ed prophylaxis for TLS with venetoclax therapy.

The most common adverse reactions of grade 1 or 2 severity 
were diarrhea and nausea, which were self-limited. Neutro-
penia was the most common grade 3 or 4 adverse event, 
observed in 48 (41%) patients. Febrile neutropenia was the 
most common severe adverse event (SAE) which was ob-
served in seven (6%) patients. Other SAEs were pneumonia, 
immune thrombocytopenia and upper respiratory tract infec-
tions.7 A pooled analysis of adverse events of venetoclax 
showed that neutropenia was the most common adverse 
event of any grade followed by diarrhea, nausea, anemia, 
thrombocytopenia, and upper respiratory tract infections, all 
of which were observed in >20% (n = 240) of the patients.7

Parameters Venetoclax

Absorption (at 400 mg once daily dose) Cmax: 2.1 ± 1.1 μg/mL 
 AUC: 32.8 ± 16.9 μg•h/mL 
 Tmax: 5-8 hours  

Food Effect
•  Low fat meal  3.4 fold increased exposure
•  High fat meal  5 fold increased exposure

Distribution  Highly protein bound (blood to plasma ratio: 0.57) 

Metabolism Predominately CYP 3A4/5

Elimination  Half-life : 26 hours

Excretion  > 99.9% feces 

Drug-drug interaction  Cmax AUC

  •  Strong CYP 3A4 inhibitor (Ketoconazole) 2.3-fold increase 6.4-fold increase
  •  Strong CYP 3A4 inducer (Rifampin) 42% decrease 71% decrease
  •  Gastric acid reducing agents No effect No effect
  •  Warfarin  18-28 % increase 18-28 % increase
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Place in therapy
National Comprehensive Cancer Network (NCCN) guide-
lines for CLL include ibrutinib as first-line treatment for re-
lapsed/refractory CLL with 17p deletion.12 Other treatment 
options include: (1) venetoclax, (2) venetoclax plus ritux-
imab, (3) idelalisib, (4) idelalisib plus rituximab, (5) lenalid-
omide, and (6) lenalidomide plus rituximab.12 Approval of 
venetoclax added a novel oral therapeutic option for patients 
with relapsed or refractory CLL, before considering hemato-
poietic stem cell transplantation. 

Recently, a retrospective analysis was conducted in 683 
CLL patients treated with KI (ibrutinib, idelalisib) or veneto-
clax.13 Longer progression free survival was achieved with 
KI or venetoclax in comparison to chemo-immunotherapy, 
which included combinations of fludarabine/cyclophos-
phamide/rituximab and bendamustine/rituximab. Further, 
patients who received venetoclax achieved higher overall 
response rate (79%) than those receiving idelalisib (46%). 
This study laid the foundation for the hypothesis of sequen-
tial use of venetoclax after KI failure in order to achieve bet-
ter outcomes.

The mechanism of action of venetoclax makes it a suitable 
candidate for other malignancies, in which BCL-2 overex-
pression is seen. Various clinical studies are underway eval-
uating efficacy of venetoclax in AML, NHL, relapsed/refrac-
tory diffuse large B-cell Lymphoma (DLBCL), and others.11

About the authors:
Shreya Mehta, PharmD and MHS Regulatory Sciences 
Candidate 2018
Fairleigh Dickinson University School of Pharmacy
shreyapp@student.fdu.edu

Dr Anna Dushenkov,  BS Pharm, PharmD, BCPS
Assistant Professor of Pharmacy Practice
Fairleigh Dickinson University School of Pharmacy and 
Health Sciences
230 Park Av, M-SP1-01 
Florham Park, NJ 07932
(973)443-8209
annads@fdu.edu
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New Drug Update: Defibrotide Sodium (Defitelio)
for Hepatic Veno-Occlusive Disease

Mirna Hanna, PharmD Candidate 2018
Julie Kalabalik, PharmD, BCPS, BCCCP

Introduction
Hepatic veno-occlusive disease (VOD), also known as 
sinusoidal obstructive syndrome (SOS), is one of the most 
common complications in pediatric and adult patients under- 
going hematopoietic stem cell transplantations (HSCT).1 
VOD is induced by conditioning regimens of cytotoxic 
chemotherapeutic agents that are often used prior to 
HSCT.2 Chemotherapy damages sinusoidal endothelial 
cells, which promotes further inflammatory responses, in-
creased coagulation and decreased fibrinolysis. Data have 
shown a possible association of high dose gemtuzumab  
ozogamicin (Mylotarg®) and development of VOD.3 The 
diagnosis of VOD is based on two clinical standards, the 
modified Seattle and Baltimore criteria.4 With the modified 
Seattle criteria, patients must present with two of the follow-
ing criteria within 20 days of HSCT: elevated bilirubin levels 
above 2mg/dL, hepatomegaly or right quadrant pain, and 
more than 2% weight gain from pre-transplant weight. With 
the Baltimore criteria, patients must present with elevated 
bilirubin levels above 2mg/dL within 21 days of HSCT with 
two of the following: hepatomegaly, ascites, and greater 
than 5% weight gain from pre-transplant weight.

Approximately 14% of stem cell transplant patients develop 
VOD.5 The incidence has been reported in up 60% in pa-
tients at high risk. Multi-organ failure and mortality rates of 
greater than 80% are found in cases of severe VOD. The 
mortality rate for patients with moderate VOD is about 20%.6 
Although chemotherapy induced VOD is the most common, 
other etiologies of VOD exist, some of which are hereditary.2 
Risk factors associated with the development of VOD have 
been identified and included: 1) ages of less than 6.7 years, 
2) history of osteopetrosis, 3) type of conditioning regimen, 
4) primary hemophagocytic lymphocytosis, 5) pre-existing 
hepatic disease and 6) adrenoleukodystrophy.4,7 

Defibrotide sodium (Defitelio) was approved by the FDA with 
priority review status as well as orphan drug designation in 
March 2016 for the treatment of adult and pediatric patients 
with VOD with renal or pulmonary dysfunction following 
HSCT.8,9  This article provides readers with an overview of 
the drug information, clinical trials leading to approval, and 
place in therapy of defibrotide sodium. 

Product Information
The exact mechanism of action for defibrotide remains 
unclear; however, it protects endothelial cells from injury 
induced  by chemotherapy, perfusion, serum starvation and 
tumor necrosis factor- (TNF-). Defibrotide also increases 
fibrinolysis due to its effect of increasing plasmin, decreas-

ing von Willebrand factor, as well as increasing tissue plas-
minogen activator. These effects contribute to the hydroly-
sis of fibrin clots and endothelial cell mediated fibrinolysis. 
The recommended dose of defibrotide is 6.25 mg per kilo-
gram every six hours for at least 21 days, and up to 60 days 
by intravenous administration. The most common adverse  
events in pediatric and adult patients are hypotension, 
diarrhea, vomiting, nausea, hemorrhage and epistaxis. 
The use of defibrotide is contraindicated in patients who 
are taking systemic anticoagulants or fibrinolytic agents.9

Clinical Trials 
Defibrotide has been studied in several clinical trials. A 
Phase 3, multi-center, open-label, historical control study in-
vestigating the safety and efficacy of defibrotide in patients 
with VOD and advanced multi-organ failure was conducted 
by Richardson and colleagues. The primary endpoint was 
survival past 100 days following HSCT, indicated as day 
+100. One hundred and two patients, 43% pediatrics and 
57% adults, were included. The survival at day +100 post-
HSCT was 38% in the defibrotide group versus 25% in the 
historical group (95.1% CI, 5.2 – 40.8; p=0.0109). Day +100 
complete response was 25.5% in the defibrotide group 
compared to 12.5% in the control group (95.1% CI, 3.5 – 
34.6; p=0.0160). Adverse effects included hemorrhage or 
hypotension.10 

In a randomized Phase 2 dose-finding trial, investigators eval-
uated the efficacy and dosing of defibrotide in patients with  
severe VOD post-HSCT. Adult and pediatric patients were 
included in lower-dose (25mg/kg/day) or higher-dose (40mg/
kg/day) groups. Daily doses were divided every six hours and 
administered for 14 days or more or until complete response. 
Day +100 post-HSCT survival and complete response rates 
were similar in both groups, with 46% in the lower dose arm 
and 42% in the higher dose arm. No significant difference 
in rate of adverse events was observed between treatment 
arms.11 

In a Phase 3, open-label, randomized controlled trial, 356 
pediatric patients who had undergone myeloablative condi-
tioning before HSCT and who had at least one risk factor for 
VOD, were stratified to receive defibrotide prophylaxis or no 
drug (control group). Incidence of VOD by 30 days post-HSCT 
was the primary endpoint. Twelve percent of patients in the 
defibrotide arm developed VOD at Day 30 post-HSCT com-
pared with 20% in the control arm (risk difference – 7.7%, 95% 
CI -15.3 to -0.1). The rate of adverse events was similar in 
both groups.12 
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Place in Therapy
Currently, defibrotide is the only FDA-approved drug in the  
United States for the treatment of hepatic veno-occlusive 
disease with renal or pulmonary dysfunction following 
HSCT.9 According to the British Committee for Standards  
in Haematology and the British Society for Blood and 
Marrow Transplantation (BCSH/BSBMT) 2013 guidelines 
on the management of VOD following HSCT, defibrotide is 
recommended for prophylaxis of VOD in children and adults 
with risk factors such as: pre-existing hepatic disease, sec-
ond myeloablative transplant, allogenic transplant for leu-
kemia beyond second relapse, conditioning with busulphan 
containing regimens, prior treatment with gemtuzumab ozo-
gamicin, diagnosis of primary haemophagocytic lymphohis-
tiocytosis, adrenoleukodystrophy or osteopetrosis.4 Accord-
ing to the BCSH/BSBMT guidelines, defibrotide is first line 
for the treatment of VOD in children and adults.

Post Marketing Requirements and Commitments 
The FDA required a randomized open-label, multi-center 
post-approval trial to compare the efficacy and safety of defi-
brotide compared to current supportive care practices avail-
able.13 As part of the FDA approval, the manufacturer must 
submit an immunogenicity report based on an analysis of 
anti-defibrotide neutralizing antibodies.  

Conclusion
Defibrotide is the only FDA-approved medication for the treat-
ment of veno-occlusive disease in pediatric and adult pa-
tients. Defibrotide has shown positive results in clinical trials, 
increasing the rate of survival more than 100 days after HSCT 
in VOD patients. A randomized study versus best supportive 
care is ongoing. This newly-approved drug fills a need for cli-
nicians providing care for patients with VOD following HSCT.
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A Comparison of the Antipsychotics Brexpiprazole and Aripiprazole

Hamza Sarwar, PharmD Candidate 2018
John L. Colaizzi, BSPharm, PhD

Introduction
Brexpiprazole is a new atypical antipsychotic that was ap-
proved by the Food and Drug Administration (FDA) in July 
2015, and it is marketed as the brand name product Rex-
ulti®.1  It is similar in many respects to the older drug, aripip-
razole, that was introduced in the U.S. in 2002 as the brand 
name product Abilify®.2 The introduction of  brexpiprazole 
coincided with the generic availability of aripiprazole and 
many of the older second-generation antipsychotics.3 The 
FDA approved the first generic versions of aripiprazole in 
April 2015.4 Therefore, it has become important for pharma-
cists and other healthcare professionals to be aware of any 
potentially significant differences between brexpiprazole 
and aripiprazole that could affect therapeutic outcomes in 
patients.  Rexulti® and Abilify® are both products of Otuska 
Pharmaceutical Co. Ltd., with headquarters in Tokyo.

Formulation Considerations
Brexpiprazole exhibits an absolute oral bioavailability of 
95%, indicating that it is readily absorbed.  A standard high-
fat meal has not been shown to alter the Cmax or AUC.1  Brex-
piprazole can be administered with or without food.1  Aripip-
razole is reported to have an absolute oral bioavailability of 
87% which indicates that it is also readily absorbed.  A stan-
dard high-fat meal has been shown to have no measurable 
effect on Cmax or AUC, but did delay the Tmax by three hours.2   
Aripiprazole can also be administered with or without food.

Rexulti® is available as compressed tablets in six strengths, 
0.25 mg, 0.5 mg, 1 mg, 2 mg, 3 mg and 4 mg.  Each of the 
six strengths has a different color for ease of identification, 
and to avoid dosage errors.  Abilify® is similarly supplied in 
six color-coded strengths of 2 mg, 5 mg, 10 mg, 15 mg, 20 
mg, and 30 mg.  Both drugs are administered once daily.   
Abilify® had been available as “discmelt” orally disintegrat-
ing tablets (ODTs) in 10 mg and 15 mg strengths, and as an 
oral solution, 1 mg/mL, but the FDA “Orange Book” indicates 
that the brand-name products have been withdrawn from 
the market, although generic formulations of the ODTs and 
oral solutions are available.5  Aripiprazole is also available in 
two strengths as extended-release, long-acting formulations 
for intramuscular injection. The availability of injectable dos-
age forms of aripiprazole is a distinct advantage over brex-
piprazole because nonadherence to medication is high in 
patients with schizophrenia.  Brexpiprazole is currently only 
available in compressed tablet dosage forms.

At least 15 different manufacturers supply generic versions 
of aripiprazole.5   Thirteen generic versions of each of the six 
strengths of aripiprazole tablets are listed with “AB” thera-
peutic equivalence ratings in the “Orange Book,” which in-
dicates that they are immediate-release dosage forms that 
meet the FDA’s bioequivalence requirements.  There are 

also three generic versions of aripiprazole oral solution with 
“AA” ratings, indicating that there are no known or suspected 
therapeutic equivalence problems.  Although Abilify® brand 
of ODTs of aripiprazole have been discontinued, generic 
versions of ODTs are available.5

Indications
Brexpiprazole has FDA-approved indications for schizophre-
nia and as adjunctive therapy for major depressive disorder 
(MDD)1.  Oral aripiprazole has the same two indications, but 
it is also approved for Tourette’s disorder, irritability associ-
ated with autistic disorder, and acute treatment of manic and 
mixed episodes of type-one bipolar disorder.2  Long-acting 
intramuscular aripiprazole is approved to treat schizophre-
nia. It is possible that brexpiprazole may be approved for 
additional indications in the future.

Pharmacology
Brexpiprazole and aripiprazole are partial agonists at dopa-
mine D2 receptors and serotonin 5-HT1A receptors, and they  
exert antagonist activity at serotonin 5-HT2A receptors.6   

Actions at receptors other than D2, 5-HT1A and 5-HT2A may 
possibly explain some of the other effects of aripiprazole 
such as orthostatic hypotension.2  Brexpiprazole exhibits  
partial agonist effects with lower intrinsic activity at D2  

receptors and stronger antagonism at the 5-HT2A receptors 
than aripiprazole.7  These differences in pharmacodynamics 
suggest the possibility that brexpiprazole could have a lower  
potential to induce D2 –partial agonist-mediated adverse 
effects such as akathisia, insomnia, restlessness, and nau-
sea.8    The potential to induce D2 antagonist-like side effects,  
including extrapyramidal symptoms such as tremors or in-
voluntary muscular twitching, hyperprolactinemia or tardive 
dyskinesia, is also considered to be lower than with full D2 

antagonism.7  Such differences in the receptor binding and 
receptor affinity profiles of brexpiprazole and aripiprazole 
could theoretically result in a lower incidence of neuromo-
tor adverse effects and sedation effects with brexpiprazole.7  
However, since brexpiprazole has not been directly compared 
with aripiprazole in clinical studies, it is too early to know for 
certain whether brexpiprazole results in a clinically significant 
improvement in terms of adverse side effect profile.9

Warnings, Precautions, and Adverse Effects
The FDA-approved labeling for both brexpiprazole and 
aripiprazole includes the same black box warnings.1, 2   These 
warnings pertain to increased mortality in elderly patients 
with dementia-related psychosis, and suicidal thoughts and 
behaviors in patients up to 24 years old. Neither product has 
a notable contraindication, except the usual contraindication, 
about patients with known hypersensitivities. Both products 
have similar warnings and precautions related to cerebro-
vascular adverse reactions in elderly patients with dementia-
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related psychosis; neuroleptic malignant syndrome; tardive 
dyskinesia; metabolic changes including hyperglycemia, 
dyslipidemia, and weight gain;  leukopenia, neutropenia and  
agranulocytosis; orthostatic hypotension; falls; seizures; 
body temperature dysregulation; dysphagia; and potential for 
cognitive and motor impairment that may require that patients 
be cautioned about driving or operating hazardous machinery. 
One item that is included in the “warnings and precautions” 
section for aripiprazole that does not appear for brexpipra-
zole has to do with a risk of pathological gambling, and other 
compulsive behaviors that have been suggested in post-mar-
keting case reports. Brexpiprazole does not appear to have 
an increased risk of pathological gambling and other compul- 
sive behaviors. Both agents have similar adverse effect reac-
tion profiles, but aripiprazole has additional side effects of nau-
sea, vomiting, constipation, headache, dizziness, akathisia, 
anxiety, and insomnia.

Drug Interactions and Metabolism
Brexpiprazole is affected by strong CYP3A4 inhibitors such 
as clarithromycin, fluconazole, itraconazole, and ketocon-
azole, and by strong CYP2D6 inhibitors such as duloxetine,  
fluoxetine, paroxetine and quinidine.1  Clinically significant 
interactions between such CYP-enzyme inhibitors and brex-
piprazole would require a reduction in the dose of brexpip-
razole. Another potentially significant drug-drug interaction 
for brexpiprazole involves strong CYP3A4 inducers (e.g., 
carbamazepine, rifampin, St. John’s wort), in which case the 
dose of brexpiprazole may need to be increased. Clinically 
important drug-drug interactions for aripiprazole include the 
same interactions as described for brexpiprazole. However, 
the FDA-approved labeling for aripiprazole also mentions the 
possibility of a clinically important interaction between aripip-
razole and antihypertensive drugs due to the alpha-adrener-
gic antagonism effect of aripiprazole. The recommendation 
is that blood pressure should be monitored, and a dosage 
adjustment of the antihypertensive drug(s) should be made, if 
necessary.2  No such mention of an interaction with antihyper-
tensive drugs appears in the approved labeling for brexpipra-
zole, although one might assume that a similar admonition 
could apply.  Approved labeling for aripiprazole also notes the  
possibility of an interaction with benzodiazepines, such as 
lorazepam, that could cause an enhancement of the sedation 
effect and increase the risk of orthostatic hypotension, requir-
ing an adjustment of the dose of the benzodiazepine.  Whether  
these potential interactions involving benzodiazepines or 
antihypertensive medications will eventually be added to the 
approved labeling for brexpiprazole remains to be seen, but 
some caution might be warranted when administering  brex-
piprazole with such drugs.

As is apparent from the information for drug-drug interac-
tions, both brexpiprazole and aripiprazole undergo hepatic 
metabolism via CYP-enzymes, the major subtypes being 
CYP3A4 and CYP2D6.   FDA-approved labeling for brexpip-
razole recommends that dosage reduction could be needed 
when administering brexpiprazole to patients who are poor 
CYP2D6 metabolizers. Dosage reductions are also recom-
mended for patients who have hepatic or renal impairment.1   

Dosage adjustments recommended for aripiprazole pertain 
to dosage reductions for patients who are known to be poor 
CYP2D6 metabolizers.2

Special Populations
Brexpiprazole has not been studied in pregnant women  
and pediatric patients.1 Aripiprazole has been classified as 
pregnancy Category C. Neonates exposed to aripiprazole  
during the third trimester of pregnancy are at risk for extra- 
pyramidal and/or withdrawal symptoms. Aripiprazole ispresent 
in human breast milk, and because of the potential for adverse 
effects in nursing infants, it is advisable either to discontinue 
nursing or discontinue the drug, depending on the importance 
of aripiprazole therapy to the mother.2 The safety and effective-
ness of aripiprazole have been established in pediatric patients 
who are being treated for schizophrenia, bipolar mania, irrita-
bility associated with autistic disorder, and Tourette’s disorder. 
The safety and efficacy of aripiprazole has not been estab-
lished in pediatric patients with MDD or agitation associated 
with schizophrenia or bipolar mania.2

Summary and Conclusion
The choice between aripiprazole and brexpiprazole in pre-
scribing decisions needs to take into account any clinically 
significant differences between these two drugs which share 
many similarities. Comparative advantages of the older drug 
aripiprazole include its availability in dosage formulations be-
yond oral tablets. ODT and oral solution forms of aripiprazole 
are available for patients who have difficulty swallowing tablets, 
and long-acting extended-release intramuscular aripiprazole 
is a valuable option for patients who present nonadherence 
problems. Aripiprazole also has FDA-approved indications  
for conditions beyond schizophrenia and MDD, including 
Tourette’s disorder, autistic disorder and type one bipolar dis-
order.  Aripiprazole has been classified as pregnancy Cate- 
gory C by the FDA, and the safety and efficacy of aripiprazole 
has been proven in pediatric patients.  Brexpiprazole has not 
been studied in pregnant women or pediatric patients.

The differences in the pharmacologic activity of brexpipra-
zole compared to aripiprazole suggest the possibility that  
brexpiprazole could have a lower potential to produce a 
number of adverse side effects including akathisia, insomnia, 
restlessness, nausea and extrapyramidal symptoms such as 
tremors, twitching, hyperprolactinemia and tardive dyskine-
sia.7, 8  Aripiprazole includes warnings and precautions con-
cerning the risk of compulsive behaviors and pathological 
gambling based on post-market cases.  Post-marketing sur-
veillance has not shown this to be a risk with brexpipraxole.  
Clinically significant drug-drug interactions for aripiprazole 
involve antihypertensive drugs, as well as benzodiazepines, 
while these interactions are not reported for brexpiprazole.  

In an evaluation of brexpiprazole shortly after its introduction 
in 2015, “The Medical Letter on Drugs and Therapeutics” 
noted that brexpiprazole was effective in reducing symptoms 
of schizophrenia and depression, and that it was generally 
well tolerated with relatively mild metabolic adverse effects.10 

However, it also noted that there were no clinical studies di-
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rectly comparing brexpiprazole with aripiprazole or with oth-
er antipsychotics. The Medical Letter article concluded that 
“there is no reason to prescribe brexpiprazole over generic 
aripiprazole, which has a much longer record of efficacy and 
safety and should soon cost much less.” Nonetheless, in 
the same article, it is pointed out that “patients who do not 
respond to one antipsychotic may respond to another.” For 
example, based on the differences in pharmacodynamics, 
patients who experience adverse effects from aripiprazole 
may be able to tolerate brexpiprazole. Therefore, brexpipra-
zole appears to be a valuable addition to the list of second-
generation antipsychotic  medications.
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“drugs don’t work in patients who don’t take them.”
worldwide. The World Health Organization (WHO) reports that “adherence to long
illnesses in developed countries average 50%.”

provider’s office. Patients can decide not to fill a prescription, take the
Some examples of common barriers to medication adherence that are under the patients’ control. 

Healthcare providers can contribute to patients’ non

r patients’ lifestyles, or even the cost of the medications. In order to improve the 
patient’s ability to follow a medication regimen, all potential barriers must be addressed. 

Optimizing patients’ dosing schedule includes 
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s should take into consideration patients’ schedules when recommending a medication regimen.

 
 
 
 
 
 Assess patients’ priorities and needs
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 –

 – pharmaceutical company’s website. 
 –
 – check on the company’s website to see how the manufacturer accepts form. 
 – if approved, medications are usually sent to the provider’s office or local pharmacy 

 Drug is dispensed from the patients’ pharmacy or sent directly to patient via mail
 –

manufacturer company of a specific drug. It is important to look on the manufacturer’s website because these 
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Functional health literacy is “the ability to read, understand and act on health information,” which includes 

to patient by including the patient’s name

Give importance to the patient’s motivation to succeed
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The Operating Room Pharmacist

Alexandra Kovary, PharmD

   Practice Spotlight:

The role of an Operating Room (OR) pharmacist may not 
be an obvious one when brainstorming career options after 
completing pharmacy school; yet, I can say it is one that 
is very rewarding. Hospital pharmacy can be viewed as a 
lot of behind-the-scenes work, usually in the basement, 
with limited opportunity for patient interaction compared to 
that of a retail pharmacist. Though this reputation may hold 
some truth, I feel the role of any pharmacist on the patient 
care team is one that is highly valued and relied on daily. 
Throughout my short time in my current role, I can see the 
impact we make in our support to the OR staff and the care 
of our patients.

In our facility, the OR pharmacist is at the forefront of serving 
18 operating rooms inclusive of cardiac surgery, neuro-in-
terventional surgery, and both elective scheduled surgeries 
and emergency add-on cases for both adults and pediat-
rics. Each day is different; this is an around-the-clock OR 
and anything can happen on any given day. It is important 
to stay organized and anticipate needs for the day, before 
the “morning rush” to open the OR rooms begins. The OR 
satellite pharmacy is staffed by a pharmacist for the busi-
est 12 hours. A typical schedule starts with the first cases 
beginning as early as 7:10 am. A brief list of overall daily 
responsibilities include the following:

 • Prepare IV infusions for use by anesthesia
 • Prepare IV admixtures and irrigations used by surgeons
 • Re-stock anesthesia drug box with frequently-used  
  medications
 • Assist with pediatric dosing and preparation, when  
  asked
 • Reconcile narcotic administration and return
 • Re-stock pharmacy satellite to reach appropriate par  
  levels
 • Answer clinical questions ranging from home medica- 
  tions, allergies, and drug interactions

The niche of frequently-used medications in the OR focuses 
on a different knowledge base than the overall summary 
taught in pharmacy school. Pharmacists must be familiar 
with paralytics, IV anesthetics, local anesthetics, muscle 
relaxants, reversal agents, and anti-emetics. Pre-operative 
antibiotics are prepared by the pharmacy to prevent surgi-
cal infection.  Post-operative antibiotic orders are continued 
by the surgeon for post-operative care. The Post Anesthe-
sia Care Unit, PACU, is responsible for administering pain 
medication, and stabilizing the patient before transferring to 
the inpatient floor for care or back to Same Day Surgery for 
stabilization before discharging of the patient. PACU orders 

are written by the anesthesiologist, and verified by the OR 
pharmacist inclusive of narcotics, patient-controlled anal-
gesia (PCA), patient-controlled epidural analgesia (PCEA), 
and post-natal care (PNC) order sets. It is the responsibility 
of the pharmacist to review appropriate dosing for all medi-
cations ordered in PACU and prepare any intravenous (IV) 
drips necessary for PACU care.

Overall, I know the role of the OR pharmacist is respected 
and appreciated by the staff in the units; as pharmacists are 
a valuable resource. The urgency of completing a case and 
importance of the attention to detail involved in the patient 
care can be impacted by the pharmacy before, during, and 
after surgery. It is not where I saw myself upon graduation, 
yet it has been a very rewarding place to be since then. 

About the author:
Alexandra Kovary, PharmD
The Valley Hospital
223 N.  Van Dien Avenue
Ridgewood, NJ 07450
201-447-8126
akovary@vallyhealth.com
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1-(877)-360-0095
www.buy-sellapharmacy.com

A 15-year track record of successfully completing more than 400 independent pharmacy sales.

.

Completely Confidential!

Your Local Specialist
Jim Beatty, R.Ph.
jimb@buy-sellapharmacy.com
Tel: 1-(732)-563-0295

Don’t Leave Money On The Table 
when you transition the ownership of your pharmacy.

• If you are talking with a buyer (particularly a chain buyer), have an offer on the table, haven’t 
signed anything yet, TALK TO US LAST!!

• If you are contemplating a sale but haven’t begun to consider the issues involved, TALK TO  
US FIRST!!

• Either way, all conversations are TOTALLY CONFIDENTIAL AND TOTALLY WITHOUT OBLIGATION. 
THEY COST YOU NOTHING!

Don’t be fooled by web sites or advertisements that purport to tell you EXACTLY HOW MUCH you are 
leaving on the table. There are no absolutes  when selling a business and EVERYTHING is negotiable.

Visit our website to view a list of references that you can contact.
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SATURDAY, OCTOBER 14th   

Student Programming 
10:00 AM – 6:00 PM 

 Orientation/mentors 
 Legislative Hearing 
 Communication Skills 

Training 
 Student Challenge 

 
 

Registration Open 7:30 AM-4:00 PM 
Breakfast in Exhibit Hall 7:30 AM-9:00 AM 
Certificate Programs – Part 2 8:00 AM – 12:00 PM 
Turning the Tide: The Expanded Access 
to Naloxone 

9:00 AM-10:30 AM 

Advocacy for Pharmacy Opening 10:30 AM – 11:00 AM 
Present Your Case: Leg. Hearing Process 11:00 AM – 12:30 PM 
LUNCH in Exhibit Hall 12:30 PM-2:30 PM 
Poster Session: Advancing Pharmacy 
through Research 

1:30 PM – 2:30 PM 

Communication Skills for Optimal Patient 
Outcomes 

2:30 PM – 4:00 PM 

Committee Chat  4:00 PM – 4:30 PM 
Student Self Care Competition 4:30 PM – 6:00 PM 
PAC Auction & Head Shots 6:00 PM – 7:00 PM 
+TONICRx Happy Hour 6:00 PM - 7:30 PM 

Potential Dinner for Healthcare Providers 

SUNDAY, OCTOBER 15th   
Registration Open 7:30 AM-1:00 PM 
Breakfast in Exhibit Hall 7:30 AM-9:00 AM 
Mice & Men: Drugs Approval Process  9:30 AM -10:30 AM 
Drug Abuse Crisis 10:30 AM – 11:30 AM 
Check-Out Break 11:30 AM – 11:45 AM 
Installation & Awards Luncheon                     12:00 PM – 1:30 PM 
Opioid Treatment and Addiction Prevention Act 1:30 PM – 3:00 PM 

FRIDAY, OCTOBER 13th   
Registration Open 7:00 AM-4:00 PM 
Certificate Programs – Part 1  8:00 AM-12:00 PM 
Lunch for certificate program attendees 12:00 PM-1:00 PM 
Corresponding Responsibility for Lawful Prescribing & Dispensing 1:00 PM – 2:30 PM 
CMS Mega Rule: Implications for Consultant Pharmacists  2:30 PM-4:00 PM 
NJPhA Annual Meeting & Committee Presentations 4:00 PM-5:30 PM 
Welcome Reception 5:30 PM-7:00 PM 

Potential Dinner for Healthcare Providers 



• HUB services include dedicated staff and resources, 
data analytics, and clinical call center

• Modern web portal for checking patient prescription 
statuses and bi-directional data transfer

• Real Time verification of insurance benefits and co-pay 
• Expanded payer network participation
• Increased Limited Distribution Drug accessibility
• Non-Specialty drug services at no extra charge
• 340-B capabilities
• No competitive affiliation

I N T R O D U C I N G

800.333.0538  |  WWW.RDCDRUG.COM

RDC is the nation’s 7th largest wholesale drug distributor owned by pharmacists and dedicated to Independent Pharmacy

INDEPENDENT PHARMACY IS OUR BUSINESS

A SPECIALTY PHARMACY PROGRAM SUPPORT HUB 
DESIGNED FOR INDEPENDENT PHARMACIES

CONTACT YOUR SALES REPRESENTATIVE 
FOR ENROLLMENT DETAILS

NEED HELP WITH SPECIALTY PHARMACY?


