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wide range of compliance rates in the appropriate prescribing of olan-
zapine. Literature has shown that olanzapine is safe and effective for
the treatment of acute and delayed CINV. Purpose: The purpose of this
quality improvement (Ql) project was to improve the compliance rate
of appropriate prescribing of olanzapine for CINV for adult patients re-
ceiving HEC within the project site’s outpatient oncology clinic. Meth-
ods/Procedures: The project was based on the Plan-Do-Study-Act
(PDSA) model and implemented in an outpatient oncology clinic in a
Midwestern urban area over a 6-month time period. A multidisciplinary
and interactive education program was delivered to providers. Pre-
and post-intervention data were collected by impartial, independent
auditors. At monthly provider staff meetings, a presentation was pro-
vided to prescribers supplying information on the updated antiemetic
guideline recommendations and the pharmacodynamics of olanzap-
ine. An olanzapine frequently asked questions (FAQ) sheet was also
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provided to reinforce the reviewed material. Results: Data collected following implementation
showed an increase in appropriate prescribing of olanzapine from 82.05% to 94.74% (n = 76). A
standard deviation Z-test for two population proportions showed the positive change in compli-
ance rate was statistically significant at p <.05 where p was calculated at .02852. A sustainability
audit 1 year after completion showed the rate of appropriate prescribing of olanzapine at 92.59%
(n = 27), representing a decrease of 2.15 percentage points. A standard deviation Z-test demon-
strated the decrease in comparative compliance rates was not statistically significant at p <.05.
Conclusion/Interpretations: Audit data obtained following the implementation of the QI project
revealed a statistically significant improvement, which supported the hypothesis that providing
education based on the PDSA model is an effective method to improve the compliance rate of
appropriate olanzapine prescribing for CINV in patients receiving HEC. The result reflects the

growing body of evidence confirming the validity of the PDSA model.

hemotherapy-induced nausea and

vomiting (CINV) is one of the most

prevalent side effects associated with

systemic cancer treatments, and often
the most distressing. It affects up to 80% of pa-
tients (Gupta et al., 2021). Guidelines to address
CINV have been established in the United States
by the American Society of Clinical Oncology
(ASCO) and the National Comprehensive Cancer
Network (NCCN).

Chemotherapy agents are divided into four
categories based on the potential emetogenic ef-
fect, also described as emetic risk, that the agent
may exhibit. Razvi and colleagues (2019) describe
these categories as high risk (> 90% frequency of
CINV), moderate risk (30%-90% frequency of
CINV), low risk (10%-30% frequency of CINV),
and minimal risk (< 10% frequency of CINV). The
ASCO and NCCN guidelines were updated in 2017
and 2018, respectively, which included new rec-
ommendations to include olanzapine (Zyprexa)
for patients receiving chemotherapy categorized
as highly emetogenic chemotherapy (HEC; Razvi
et al., 2019). These recommendations were based,
in part, on research by Navari and colleagues
(2016) that showed olanzapine, when compared
with placebo, significantly improved CINV in pa-
tients who were receiving HEC. However, even
with guidelines supported by evidence-based re-
search, there has been hesitancy in some health-
care providers to prescribe olanzapine for CINV
(MacKintosh, 2016).

Olanzapine is an atypical antipsychotic that
was initially introduced in 1991 and approved in
1996 to treat schizophrenia, bipolar I depression,

and treatment-resistant major depressive disor-
der. However, olanzapine can also help treat nau-
sea and vomiting, particularly in cases induced by
chemotherapy. It exerts this effect through its an-
tagonistic action on various receptors, including
serotonin, dopamine, muscarinic acetylcholine,
and histamine (H1) receptors (Osman et al., 2018).
The purpose of this quality improvement (QI)
initiative was to design and implement an evidence-
based intervention to improve the percentage rate
at which olanzapine is appropriately prescribed for
CINV in patients receiving HEC in outpatient on-
cology clinics. Advanced practice providers (APPs),
as well as oncology fellows and attending physi-
cians, are often tasked with addressing CINV that
patients experience while receiving treatment. It
is therefore important that all members of the pa-
tient’s care team be educated on the most current
and up-to-date antiemetic guidelines. Given the
addition of olanzapine is a new indication for pre-
vention of CINYV, it is necessary to establish prac-
tice procedures and education that facilitate the
dissemination of revisions or updates in previously
delineated treatment recommendations.

CONTEXT/BACKGROUND

It is essential that CINV be adequately addressed.
Uncontrolled CINV can quickly lead to multiple
compounding sequelae conditions such as elec-
trolyte imbalances, dehydration, physical damage
from erosion to the esophagus, and harm to the di-
aphragm muscles due to strain. If nausea worsens,
diet and hydration, which are essential for patients
with cancer undergoing chemotherapy, could be
affected (Gupta et al., 2021). Additionally, a study
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by Craver and colleagues (2011) showed the direct
costs associated with CINV events in the US to-
taled 26 million for outpatient participants.

The Michigan Oncology Quality Consortium
(MOQC) is a voluntary collaboration of medical
and gynecology oncology practices that work to-
gether with the goal of improving the quality of
cancer care in the Great Lakes Michigan region.
While MOQC is physician-led, it also works with
all health-care professionals, patients, and family
caregivers to identify specific areas of need to en-
hance care or improve quality. A measures com-
mittee at MOQC meets annually to identify gaps
in care and variation in care, and use evidence-
based guidelines in the selection of new measures
or quality initiative priorities. In 2020, MOQC in-
troduced the CINV - Antiemetics Initiative. This
initiative aims to increase the appropriate prophy-
lactic prescribing of olanzapine for HEC, with a
target compliance rate of 100% (MOQC, 2023). As
part of the initiative, medical oncology practices
participating in MOQC conducted a self-audit
looking at the compliance rate (represented by a
percentage) in which each clinic appropriately
prescribed olanzapine for HEC. The MOQC audit
noted compliance rates in 2021 for the participat-
ing outpatient oncology practices ranged from 1%
to 93%, which suggests that there has been a var-
ied degree of understanding of the revised ASCO
and NCCN antiemetic guidelines pertaining to
olanzapine (Griggs, 2022). While all practicing
providers (doctors of medicine [MDs], doctors of
osteopathic medicine [DOs], nurse practitioners
[NPs], and physician assistants [PAs]) can pre-
scribe antiemetics, it is often the role of APPs to
conduct chemotherapy teaching classes prior to
the initiation of therapy, at which time antiemet-
ics are usually prescribed. MOQC and its partici-
pating outpatient oncology practices have there-
fore been looking for an effective intervention that
could be implemented in each clinic that would
increase the compliance rate of appropriate olan-
zapine prescribing.

PURPOSE OF STUDY

The goal of this Doctor of Nursing Practice (DNP)-
led QI initiative was to improve the appropriate
prescribing of olanzapine for CINV in patients
receiving HEC. By the end of the QI project’s

6-month assessment period, prescribing providers
(MDs, DOs, NPs, and PAs) at the targeted outpa-
tient clinic would improve the overall percentage
of appropriate prescribing of olanzapine for CINV
to > 85% of applicable cancer patients receiving
chemotherapy categorized as high emetic poten-
tial. After completion of the 6-month assessment
period, the project coordinator and clinic medi-
cal director would discuss plans to implement a
permanent, sustainable change in the standard
of education and rate of implementation of this
protocol. In addition, there would be a discussion
on how these outcomes could pertain to dissemi-
nating new evidence-based practices such as the
ASCO and NCCN CINV guidelines in the future.

METHODS
When selecting the interventional strategy for the
QI project, it was determined that a model capable
of facilitating at least one, but preferably multiple,
cycles of improvement would be needed. The
Plan-Do-Study-Act (PDSA) model was ultimately
selected as it allows for continuous data collection
and small-scale testing (Knudsen et al., 2019). The
following sections provide a detailed breakdown
of the PDSA cycle for this QI project (Figure 1).
According to Abuzied and colleagues (2023),
the PDSA model is a “systematic process improve-
ment strategy consisting of cycles of improve-
ment processes” (p. 70). The primary goal of each
PDSA cycle is to provide a structured process of
improvement consistent with the scientific meth-
od for experimentation. Abuzied and colleagues
(2023) explains that “consecutive iterations of
the cycle constitute a framework for continuous
learning through testing of changes” (p. 71). Each
PDSA cycle involves planning, implementing, ana-
lyzing results, and taking action based on the find-
ings (Abuzied et al., 2023).

Plan

The intent was to test whether providing educa-
tion to prescribing providers would produce a
statistically significant increase in the percentage
of patients that are appropriately prescribed olan-
zapine. The test compared the percentage of pa-
tient encounters, pre- and post-implementation,
where olanzapine was appropriately prescribed
for HEC by each prescribing provider in the
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4 N\
Plan (Phase 1)
MOQC data from Jan 2021-Jan . .
2023 showed fluctuating compliance Question: Did the
(52%-68%) in appropriate olanzapine i
Act (Phase 4) prescribing for CINV in HEC. A DNP-led changes implemented
If results show statistical significance, Qlinitiative will be implemented to . from the PDSA cycle 1
additional education sessions will be educate providers on ASCO and NCCN Action: have an effect on the
incorporated into monthly provider antiemetic guidelines and the Conti ¢ I
meetings, flow sheets for antiemetic pharmacodynamics/pharmacokinetics of hon mule use o o compliance rate for
decision-making will be introduced, olanzapine, aiming to determine whether an! the implemente i ibi
and future audit results will be made educational review session can improve h P olanzapine prescribing
available for provider review. compliance rates. changes. for CINV?
Study (Phase 3) Do (Phase 2) Data analysis: Data collection:
Two-sample Z-tests will be used Over a 9-month implementation period, Continue intermittent Compliance
to compare pre-implementation deidentified aggregate data will be e q .
MOQC audit data (Jan 2021-Jan collected quarterly by impartial, grant- statistical analysis of rate of appropriate
2023) with post-implementation funded auditors reviewing patient compliance rates on a olanzapine prescribing for
quarterly audits. The project aims encounters for all new chemotherapy . S :
to improve the clinic's overall regimens. Primary data will track quarterly basis. all visits in the outpatient
compliance rate to greater overall compliance with appropriate A
than 85%. olanzapine prescribing for CINV clinic _recorded_ before/
from HEC, while secondary data after intervention.
will assess compliance rates by
individual provider.
. J

Figure 1. PDSA Cycles 1 and 2. PDSA = Plan-Do-Study-Act; MOQC = Michigan Oncology Quality Con-
sortium; CINV = chemotherapy-induced nausea and vomiting; HEC = highly emetogenic chemotherapy;
DNP = Doctor of Nursing Practice; ASCO = American Society of Clinical Oncology; NCCN = National

Comprehensive Cancer Network.

outpatient project site clinic. MOQC data from
January 2021 showed the target outpatient clinic
site compliance percentage was 52%. This data
was the basis for the creation of the QI project.
A follow-up audit from September 2022 through
February 2023 demonstrated a compliance rate
of 82%. This data was used as the pre-interven-
tion baseline. The QI project was conducted over
a 6-month time period. Testing was conducted
at the Karmanos Cancer Institute at McLaren
Greater Lansing outpatient hematology and on-
cology clinic. The goal of the project was that
> 85% of applicable patients would have been ap-
propriately prescribed olanzapine, which would
be an increase of at least 33% compared to base-
line audit data.

Data were collected by an impartial, indepen-
dent audit team authorized by the project site
medical director and regional director of opera-
tions and trained to correctly audit, record, and or-
ganize pertinent data for later review. Audits were
conducted on a biannual basis (every 6 months)
and available for preliminary evaluation approxi-
mately 2 weeks after each audit period ended.

Prior to implementation of the QI project, ap-
proval to proceed was obtained from the Insti-
tutional Review Board (IRB) at Michigan State
University. Once the final QI project proposal had
been reviewed and approved by a faculty advisor,
the official IRB Determination Form was submit-
ted. Given this project was categorized as non-hu-
man participant research, it was anticipated that
the project would be deemed exempt from full in-
stitutional review. All data obtained during the au-
dit process were deidentified and securely stored
on a computer system requiring two-factor au-
thentication. The computer mainframe was kept
locked at the project site clinic office requiring a
physical key lock and electronic badge authoriza-
tion for access. The deidentified data were collect-
ed during the audit process by qualified, impartial
staff members and only aggregate data required
for quantitative statistical analysis were disclosed
with the research team. Audits were initially con-
ducted every 3 months. However, during the im-
plementation and testing phase of the QI project,
MOQC policy committee members decided that
the independent audits would be changed from
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every 3 months to biannual and include a 6-month
audit period. The change was made to help lower
the cost associated with reimbursing the auditors’
hourly pay rate. Additionally, the change was in-
stituted to make the audit process easier for each
participating clinic group since the audit process
is quite time consuming.

Do

A comparison was made between data collected
pre- and post-intervention implementation of the
percentage rate at which olanzapine was appropri-
ately prescribed. An educational review session was
held for prescribing providers at the project site’s
monthly provider/staff meeting, which included an
updated analysis of the ASCO and NCCN guidelines
pertaining to antiemetic recommendations, a phar-
macist-led review of the pharmacodynamics and
pharmacokinetics of olanzapine for an antinausea
indication, and a question-and-answer follow-up
session for further clarification and to dispel pre-
conceived, inaccurate beliefs or misconceptions.

Given olanzapine has preexisting FDA indica-
tions to treat schizophrenia and bipolar I disorder,
patients have expressed concerns that they would
be labeled as having a mental health disorder if
they were to be seen taking olanzapine. There-
fore, it is important to provide an in-depth review
of why olanzapine is being given, specifically to
prevent CINV, and to reassure patients that taking
olanzapine in no way indicates a new diagnosis of
concurrent mental health disorders.

As a result of the education review session, it
was anticipated that prescribing providers would
have a better understanding of olanzapine and the
updated ASCO/NCCN antiemetic guidelines lead-
ing to increased cognizance and willingness to
prescribe olanzapine. Providers were encouraged
to approach the DNP QI project team lead with
any questions about the information in the educa-
tion session or the QI project itself.

Study

The pre- and post-implementation data were re-
viewed on a quarterly basis, with the first antici-
pated data review in June 2023 and a follow-up/
final data collection cycle in September 2023 prior
to the planned completion of the DNP-led project.
If the quarterly data collection did not preliminar-

ily indicate an upward trend in compliance per-
centage, further adjustments in the PDSA cycle
would have been initiated or additional educa-
tional remediation would have been provided at
subsequent monthly staff/provider meetings.

Act

Future PDSA cycles were planned based on any
updates to the ASCO/NCCN antiemetic guidelines
as it pertained to olanzapine in the setting of this
QI project. If there were any unforeseen barriers
in any phase of the PDSA cycle, the issue in ques-
tion would be assessed and adjustments would be
made as indicated. The project site medical direc-
tor would be consulted to remedy any institutional
difficulties such as providers missing the manda-
tory meeting. With the assumption that there
were no barriers, the medical director would be
updated on the preliminary findings at each phase
of the study. Regular meetings were held with the
audit team to ensure accurate data and recorded
based on the recommendations of the biostatisti-
cian for each quarterly session. If the QI interven-
tion was found to produce a statistically signifi-
cant increase, an easy-to-follow flow sheet would
be introduced summarizing the findings and rec-
ommendations for future reference.

RESULTS
The QI initiative test phase concluded in August
2023. Independent auditors reviewed all patient
encounters from March 2023 through August
2023 and identified applicable cases pertaining
to patients starting systemic chemotherapy cat-
egorized by high emetogenic potential. During
the 6-month testing period, auditors found 76
such cases. For each of the 76 cases, auditors were
tasked with determining if olanzapine was appro-
priately prescribed, with the parameters that the
designated prescribing provider needed to have
olanzapine prescribed to the patient’s pharmacy
prior to the initiation of cycle 1 of chemotherapy.
Cases where patients received chemotherapy as
inpatient status were excluded since antiemetics
were not always prescribed and administered by
health-care providers contracted with the target
outpatient clinic site.

After a thorough review of each applicable case,
auditors found that patients were appropriately
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Figure 2. Comparison of appropriate olanzapine prescribing rates pre- and post-intervention.

prescribed olanzapine in 72 of the 76 cases, which
equates to a 94.74% compliance rate. This was an
increase of 42.7 percentage points (up from 52%)
from the initial compliance rate in 2021 and an in-
crease of 12.7 percentage points compared to the
baseline audit in September 2022 (up from 82.05%;
Figure 2). The audit also showed the compliance
rate of each individual prescribing provider. It was
noted that one provider was responsible for three
of the four cases where olanzapine was not ap-
propriately prescribed. Data are shown in Tables 1
through 3.

Statistical analysis options were discussed with
a biostatistician, at which time it was recommended
that a standard deviation Z-test for two population
proportions would be used to determine statisti-
cal significance. A two-sample Z-test is used when
trying to determine whether two populations, or
groups, differ significantly on a single characteris-
tic (Bobbitt, 2022). The value of z was 2.1897. The
value of p was .02852. The result was therefore sta-
tistically significant at p <.05.

As part of the sustainability process, a quar-
terly audit was conducted 1 year post-implemen-
tation to determine the long-term effectiveness

of the QI project strategies. Auditors found that
of the applicable cases between September 2024
and December 2024, patients were appropriately
prescribed olanzapine in 25 out of 27 cases, which
equates to a 92.59% compliance rate and is rep-
resented in Table 2. Comparing the post-imple-
mentation audit results to the 1-year sustainability
audit results, appropriate olanzapine prescribing
compliance rates only decreased by 2.15 percent-
age points (Figure 3).

Repeat statistical analysis again utilized a two-
sample Z-test to determine if the decrease in com-
pliance rate was statistically significant. The value
of z was -0.4086. The value of p was .6818. The
result was therefore not statistically significant
at p <.05.

CONCLUSION

Audit data obtained following the implementation
of the QI project revealed a statistically signifi-
cant improvement, which supported the hypoth-
esis that providing education based on the PDSA
model is an effective method to improve the com-
pliance rate of appropriate olanzapine prescribing
for CINV in patients receiving HEC. The result
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Figure 3. 1-year sustainability audit of appropriate olanzapine prescribing rates.

reflects the growing body of evidence confirming
the validity of the PDSA model.

The initial audit data in 2021 showed a consid-
erably lower compliance rate of 52%. The increased
compliance rate compared to the pre-intervention
baseline in 2022 could not be established. However,
discussion with the target outpatient clinic site’s
medical director indicated that the updated ASCO
and NCCN antiemetic guidelines were still rela-
tively new. The increase in compliance rate could
be due to independent provider initiatives in under-
standing and self-implementation of the olanzapine
recommendations. While there was a marked im-
provement pre-intervention, the gap between 100%
compliance was likely a result of incomplete under-
standing of the guidelines across the clinic.

The 1-year post-implementation sustainability
audit further demonstrated the effectiveness of
the QI project’s implementation strategies. While
there was a 2.15 percentage point decrease in the
compliance rate, it was determined that the differ-
ence was not statistically significant.

Ensuring a continued upward trend becomes
more difficult as compliance rates approach 100%,
as there will inevitably be human errors not attrib-
uted to understanding the antiemetic guidelines.
These would include computer interface issues or
simply forgetting to send the prescription during
the patient-provider chemotherapy education class.

Individual provider compliance prescrib-
ing rates showed that one of the providers was
responsible for three of the four missed cases. A

G’able 1. Compliance Rates of Each Prescribing Provider After Intervention )
Provider No. of applicable cases/encounters Olanzapine prescribed Olanzapine NOT prescribed
Provider 1 4 4 0
Provider 2 14 n 3
Provider 3 17 17 0

\Provider 4 41 40 1 Y,
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ﬁl’able 2. Compliance Rates of Each Prescribing Provider 1 Year After Intervention h
Provider No. of applicable cases/encounters Olanzapine prescribed Olanzapine NOT prescribed
Provider 1 5 4 1
Provider 2 8 8 ¢}

Provider 3 6 6 o
\Provider 4 8 7 1 Y,

reeducation session revealed that the provider was
using their own chemotherapy class education ma-
terial that did not accurately reflect all of the che-
motherapy regimens categorized as highly emeto-
genic. During the education meeting, the provider
was encouraged to use ASCO and NCCN guide-
lines or MOQC-approved material to ensure all
patients receiving HEC would receive olanzapine.

The scope of the QI project was limited to
only determining the appropriate prescribing
of olanzapine by providers. The scope initially
considered including ways to determine if simi-
lar education for patients would positively affect
compliance with taking olanzapine, but it was
determined that a separate QI project would be
needed to fully investigate this aspect. The study’s
methods also identified a difference in sample size
between pre- and post-intervention audits. This
was mainly due to the change enacted by MOQC
from a 3-month audit period to 6-month audit pe-
riod. However, this difference in sample size was
taken into account and still accurately reflected
significance with appropriate statistical analysis
using two-population Z-tests.

Implications derived from this study that mer-
it further exploration also include consideration
for the discontinuation of olanzapine after chemo-
therapy treatment has been completed. Discus-
sion with primary care providers has highlighted
how often patients wish to continue taking the
olanzapine due to its known sedative effect as well
as its potential for mood stabilization. This study

]

Table 3. Total Cases Olanzapine
Appropriately Prescribed

Audits
09/2022-02/2023
03/2023-08/2023
09/2024-12/2024

Cases

32/39 (82.05%)
72/76 (94.74%)
25/27 (92.59%)

did not address this aspect of medication manage-
ment, and there is a potential for further research
or cross-collaboration discussion between the on-
cology specialty and primary care.

The results from this QI project helped to vali-
date the PDSA model as an effective implementa-
tion strategy for other outpatient oncology clinics
seeking to affect change in their providers’ com-
pliance rates pertaining to appropriate olanzapine
prescribing as an antiemetic. By using the PDSA
model, any unforeseen barriers after the implemen-
tation stage commences can be assessed and adjust-
ments made to subsequent cycles. In this manner,
the working model was malleable. This allowed for
changes in education if needed but still guided the
testing of the hypothesis in a standardized fashion
that could ultimately account for said variables
once in the data analysis phase of the study.

INTERPRETATION

Cancer treatments are often associated with side
effects that can vary depending on the chemother-
apy regimen and length of course. One of the most
prevalent side effects associated with systemic
cancer treatments, and often the most distress-
ing, is CINV. The ASCO and NCCN antiemetic
guidelines, updated in 2016 and 2017, respectively,
recommend that patients receiving HEC be pre-
scribed olanzapine to be used prophylactically
(Razvi et al., 2019).

Regional data from MOQC self-audits in 2021
showed an average of a 23% compliance rate in
the appropriate prescribing of olanzapine for
CINV in patients receiving HEC. Despite nation-
ally recognized antiemetic guidelines published
by ASCO and NCCN, olanzapine prescribing rates
have continued to lag in the Great Lakes region
and nationally (Griggs, 2022). This demonstrates
that there is a need for outpatient oncology clin-
ics to address antiemetic prescribing practices,
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specifically looking at how and when prophylac-
tic olanzapine is ordered.

Multidisciplinary, interactive evidence-based
education based on the PDSA model has been
shown to be an effective implementation strategy
in many QI studies (Cornell & Powers, 2022; Fox
et al., 2023; Gyekye-Mensah et al., 2022; Rollin-
son et al., 2021; Seton et al., 2022; Sugarman et al.,
2021; Vallabhaneni et al., 2022). It was therefore
decided that this QI project would include a team-
based approach in providing a comprehensive
educational review of olanzapine and its use in
CINV in patients receiving HEC. Members from
pharmacy, infusion nurses, and social work as well
as the prescribing providers were included in all
phases of the study in an effort to obtain differ-
ent views. The educational review sessions were
presented at monthly provider staff meetings and
with one-on-one sessions as needed with printed
material provided to reinforce the major learning
points. The goal of this QI project was to improve
the compliance rate of olanzapine prescribing
at the project clinic site by providing education
based on a multidisciplinary approach.

After implementation of the QI project, the
MOQC audits showed that education in the form
of informative handouts, Q&A discussion sessions,
and one-on-one teaching opportunities improved
compliance to 94.74%. This was an increase of
42.7 percentage points compared to the initial
audit in 2021, and an increase of 12.7 percentage
points compared to the baseline audit in Septem-
ber 2022. It is likely that continued reminders
and education sessions will be needed to ensure
compliance rates of olanzapine remain as close to
100% as possible.

The long-term, positive outcomes of effective
control of CINV in patients receiving HEC can be
established with the creation of provider education
programs based on the PDSA model aimed at dis-
seminating and emphasizing the importance of the
appropriate prescribing of olanzapine. Addressing
CINV in patients receiving HEC is an important as-
pect of oncology practices that can easily be imple-
mented in any outpatient office. Staff meetings and
one-on-one education sessions are an easy way to
connect with prescribing providers in outpatient
clinics and can help them to understand the value
of controlling nausea caused by chemotherapy. ®
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The authors have no conflicts of interest to disclose.

References

Abuzied, Y., Alshammary, S., Alhalahlah, T., & Somduth, S.
(2023). Using FOCUS-PDSA quality improvement meth-
odology model in healthcare: Process and outcomes.
Global Journal on Quality and Safety in Healthcare, 6(2),
70-72. https://doi.org/10.36401/JQSH-22-19

Bobbitt, Z. (2022). Two sample Z-test: Definition, formula, and
example. https://www.statology.org/two-sample-z-test/

Cornell, R., & Powers, K. (2022). Advancing the practice of
family presence during resuscitation: A multifaceted
hospital-wide interprofessional program. Dimensions
of Critical Care Nursing, 41(6), 286-294. https://doi.
org/10.1097/DCC.0000000000000552

Carver, B. S., Chapinski, C., Wongvipat, J., Hieronymus, H.,
Chen, Y., Chandarlapaty, S., Arora, V. K., Le, C., Koutch-
er, J., Scher, H., Scardino, P. T., Rosen, N., & Sawyers, C.
L. (2011). Reciprocal feedback regulation of PI3K and
androgen receptor signaling in PTEN-deficient pros-
tate cancer. Cancer Cell, 19(5), 575-586. https://doi.
org/10.1016/j.ccr.2011.04.008

Fox, C., Hammond, S. P, Backhouse, T., Poland, F., Waring,
J., Penhale, B., & Cross, J. L. (2023). Implementing PER-
FECT-ER with Plan-Do-Study-Act on acute orthopaedic
hospital wards: Building knowledge from an implemen-
tation study using Normalization Process Theory. PloS
One, 18(2), e0279651. https://doi.org/10.1371/journal.

pone.0279651
Griggs, J. J. (2022). MOQC practice performance and
discussion [video]. https://www.youtube.com/

watch?v=5lyGSW8jDFM

Gupta, K., Walton, R., & Kataria, S. P. (2021). Chemotherapy-
induced nausea and vomiting: Pathogenesis, recommen-
dations, and new trends. Cancer Treatment and Research
Communications, 26, 100278. https://doi.org/10.1016/j.
ctarc.2020.100278

Gyekye-Mensah, H., Watkins, A., Wenden, J., Horn, 1., Beard-
wood, J., Jones, M., & Metters, E. (2022). An evaluation
of a student-led career profiling project to support the
exploration of a career in general practice and other spe-
cialties. BJGP Open, 6(3), BJGP0.2022.0002. https://doi.
org/10.3399/BJGP0.2022.0002

Knudsen, S. V., Laursen, H. V., Johnsen, S. P, Bartels, P. D.,
Ehlers, L. H., & Mainz, J. (2019). Can quality improve-
ment improve the quality of care? A systematic review
of reported effects and methodological rigor in plan-do-
study-act projects. BMC Health Services Research, 19(1),
1-10. https://doi.org/10.1186/512913-019-4482-6

MacKintosh, D. (2016). Olanzapine in the management
of difficult to control nausea and vomiting in pal-
liative care population: A case series. Journal of Pal-
liative Medicine, 19(1), 87-90. http://doi.org/10.1089/
jpm.2015.0224

Michigan Oncology Quality Consortium. (2023). CINV: Che-
motherapy-induced nausea and vomiting - antiemetics.
https://moqc.org/initiatives/clinical /antiemetics/

Navari, R. M, Qin, R., Ruddy, K. J., Liu, H., Powell, S. F., Baja, M.,
Dietrich, L., Biggs, D., Lafky, J. M.., & Loprinzi, C. L. (2016).
Olanzapine for the prevention of chemotherapy-induced
nausea and vomiting. New England Journal of Medicine,

JADPRO.com u Online First | Published November 10, 2025


https://doi.org/10.36401/JQSH-22-19
https://www.statology.org/two-sample-z-test/
https://doi.org/10.1097/DCC.0000000000000552
https://doi.org/10.1097/DCC.0000000000000552
https://doi.org/10.1016/j.ccr.2011.04.008
https://doi.org/10.1016/j.ccr.2011.04.008
https://doi.org/10.1371/journal.pone.0279651
https://doi.org/10.1371/journal.pone.0279651
https://www.youtube.com/watch?v=5lyGSW8jDFM
https://www.youtube.com/watch?v=5lyGSW8jDFM
https://doi.org/10.1016/j.ctarc.2020.100278
https://doi.org/10.1016/j.ctarc.2020.100278
https://doi.org/10.3399/BJGPO.2022.0002
https://doi.org/10.3399/BJGPO.2022.0002
https://doi.org/10.1186/s12913-019-4482-6
http://doi.org/10.1089/jpm.2015.0224
http://doi.org/10.1089/jpm.2015.0224
https://moqc.org/initiatives/clinical/antiemetics/

RESEARCH & SCHOLARSHIP GENNETTE et al.

375,134-142. https://doi.org/10.1056/NEJMoal515725

Osman, A., Elhassan, M., AbdElrahim, B., Ahmed, F., Yousif,
J., Ahmed, M., Abdelhafeez, R., & Ahmed, U. (2018).
Olanzapine for the prevention of chemotherapy-in-
duced nausea and vomiting: A comparative study from
Sudan. Journal of Global Oncology, 4, 1-9. https://doi.
0rg/10.1200/JG0.17.00216

Razvi, Y,, Chan, S., McFarlane, T., McKenzie, E., Zaki, P,
DeAngelis, C., Pidduck, W.,, Busheri, A., Chow, E., &
Jerzark, K. J. (2019). ASCO, NCCN, MASCC/ESMO: A
comparison of antiemetic guidelines for the treatment
of chemotherapy-induced nausea and vomiting in adult
patient. Supportive Care in Cancer, 27, 87-95. http://doi.
0rg/10.1007/s00520-018-4464-y

Rollinson, T. J., Furnival, J., Goldberg, S., & Choudhury, A.
(2021). Learning from Lean: A quality improvement
project using a Lean-based improvement approach to
improve discharge for patients with frailty in an acute

care hospital. BMJ Open Quality, 10(4), e001393. https://
doi.org/10.1136/bmjog-2021-001393

Seton, Jacinta M., Hovan, H. M., Bogie, K. M., Murray, M. M.,
Wasil, B., Banks, P. G., Burant, C. J., Miller, C., & Vogt, M.
(2022). Interactive evidence-based pressure injury edu-
cation program for hospice nursing: A quality improve-
ment approach. Journal of Wound, Ostomy and Conti-
nence Nursing, 49(5), 428-435. https://doi.org/10.1097/
‘WON.0000000000000911

Sugarman, M., Graham, B., Langston, S., Nelmes, P., & Mat-
thews, J. (2021). Implementation of the “TAKE STOCK’
Hot Debrief Tool in the ED: A quality improvement proj-
ect. Emergency Medicine Journal, 38(8), 579-584. https://
doi.org/10.1136 /emermed-2019-208830

Vallabhaneni, K., Hazan, J., Donaldson, L., & Johansson, F.
(2022). Improving the handover process in a psychiatry
liaison setting. BMJ Open Quality, 11, e001627. http://doi.
org/10.1136/bmjoq-2021-001627

Online First | Published November 10, 2025 m JADPRO.com


https://doi.org/10.1056/NEJMoa1515725
https://doi.org/10.1200/JGO.17.00216
https://doi.org/10.1200/JGO.17.00216
http://doi.org/10.1007/s00520-018-4464-y
http://doi.org/10.1007/s00520-018-4464-y
https://doi.org/10.1136/bmjoq-2021-001393
https://doi.org/10.1136/bmjoq-2021-001393
https://doi.org/10.1097/WON.0000000000000911
https://doi.org/10.1097/WON.0000000000000911
https://doi.org/10.1136/emermed-2019-208830
https://doi.org/10.1136/emermed-2019-208830
http://doi.org/10.1136/bmjoq-2021-001627
http://doi.org/10.1136/bmjoq-2021-001627

	reftop
	_Hlk150252670
	_Hlk150252815

