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ABSTRACT

Background: Clinician adherence to antiemetic guidelines for pre-
venting chemotherapy-induced nausea and vomiting (CINV) caused
by highly emetogenic chemotherapy (HEC) remains poorly char-
acterized. The primary aim of this study was to evaluate individual
clinician adherence to HEC antiemetic guidelines. Patients and
Methods: A retrospective analysis of patients receiving HEC was
conducted using the IBM Watson Explorys Electronic Health Re-
cord Database (2012–2018). HEC antiemetic guideline adherence was
defined as prescription of triple prophylaxis (neurokinin-1 receptor an-
tagonist [NK1 RA], serotonin type-3 receptor antagonist, dexametha-
sone) at initiation of cisplatin or anthracycline 1 cyclophosphamide (AC).
Clinicians who prescribed $5 HEC courses were included and individual
guideline adherence was assessed, noting the number of prescribing
clinicians with .90% adherence. Results: A total of 217 clinicians were
identified who prescribed 2,543 cisplatin and 1,490 AC courses. Patients
(N54,033) were primarily women (63.3%) and chemotherapy-naı̈ve
(92%) with a mean age of 58.6 years. Breast (36%) and thoracic (19%)
cancers were themost common tumor types. Guideline adherence rates
of.90%were achieved by 35% and 58% of clinicians using cisplatin
or AC, respectively. Omission of an NK1 RA was the most common
practice of nonadherence. Variation in prophylaxis guideline ad-
herence was considerable for cisplatin (mean, 71%; SD, 29%; co-
efficient of variation [CV], 0.40) and AC (mean, 84%; SD, 26%; CV,
0.31). Conclusions: Findings showed substantial gaps in clinician
adherence to HEC CINV guidelines, including a high variability
across clinicians. Clinicians should review their individual clinical
practices and ensure adherence to evidence-based CINV guidelines
to optimize patient care.
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Background
Despite the availability of evidence-based guidelines for
the prevention of chemotherapy-induced nausea and
vomiting (CINV), adherence to these guidelines remains
suboptimal. In addition to the impact on quality of life
(QoL), poorly controlled CINV can lead to chemotherapy
treatment delays, dose reductions, and increased health-
care utilization.1 Use of prophylactic combination anti-
emetic regimens targeting multiple biologic mechanisms
associated with CINV represent the standard of care for
patients with cancer. CINV prophylaxis remains the
fundamental strategy, because once patients experience
CINV they are 4 times more likely to experience nausea
and vomiting in subsequent cycles of chemotherapy.2

Several organizations have published antiemetic
prophylactic guidelines, including the Multinational As-
sociation of Supportive Care in Cancer in collaboration
with ESMO (MASCC/ESMO, 2016),3 ASCO (2017),4 and
NCCN (2020).5 These evidence-based antiemetic guide-
lines stratify antiemetic prophylaxis based on the emetic
risk of the chemotherapy agents, with highly emetogenic
chemotherapy (HEC) being the highest risk category.
Cisplatin represents the most widely recognized HEC
agent, followed by the combination of anthracycline 1
cyclophosphamide (AC). For themanagement of HEC, all
guidelines endorse a triple combination regimen of a
neurokinin-1 receptor antagonist (NK1 RA), serotonin
type-3 RA (5HT3 RA), and dexamethasone (DEX) 6
olanzapine as the evidence-based approach3–5; the
NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines) for Antiemesis also recommend another
prophylactic olanzapine-based antiemetic combination
regimen for HEC.5 Data demonstrate that adherence to
these guidelines can improve patient-reported out-
comes and maintain treatment intensity while de-
creasing healthcare utilization.1,6,7 However, guideline
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adherence remains poorly integrated into routine
clinical practice.1,8–12

Moreover, CINV are among the most common
toxicities, accounting for most of the avoidable acute
care among patients receiving chemotherapy.13 In ad-
dition, other recent data suggest that rates of avoidable
acute care involving CINV are approximately 50% higher
for HEC compared with non-HEC.14 Recently, the Centers
for Medicare &Medicaid Services (CMS) instituted the first
oncology outcome measure, OP-35. This measure tracks
and publicly reports event rates for acute care involving
certain toxicities, including CINV, and revises Medicare
reimbursement based on observed rates.13 Therefore, CINV
prophylaxis adherence is critically important because it has
implications for patient outcomes and potentially even
reimbursement to clinicians and/or health systems.

This study evaluated clinician adherence to HEC
prophylactic antiemetic guidelines using current defi-
nitions of HEC for patients receiving cisplatin and AC.3–5

By enhancing our understanding of individual clinician
adherence to CINV guidelines for HEC agents, we hope
to highlight current gaps in the clinical uptake of these
guidelines and to inform future efforts to ensure patients
receive the highest quality evidence-based cancer care.

Patients and Methods

Data Source and Design
We performed a retrospective analysis using deidentified
patient data from the IBM Watson Explorys Electronic
Health Record Database to determine initiation of HEC
predominantly in the outpatient setting in October 2012
through August 2018. To exclude patients with low-dose
and multiday chemotherapy, we identified patients
aged $18 years receiving HEC courses with $7-day
cycles of cisplatin or AC, and any antiemesis pro-
phylaxis medications they received, using National
Drug Codes and the Healthcare Common Procedure
Coding System. For each patient, we defined a course
of chemotherapy as an initial administration followed
by periodic subsequent administrations (multiple cy-
cles) that continued until a 90-day treatment gap
occurred (maximum of 180 days). We included only
patients who were chemotherapy-free $90-days prior
to and had $30 days of data available after initial HEC
administration.

We assigned patients to oncologists or hematolo-
gists associated with the chemotherapy administered,
where such data were available. When multiple clini-
cians prescribed chemotherapy for a single patient,
we assigned the clinician with the most encounters
recorded to that patient. We then identified clinicians
who prescribed $5 courses of cisplatin or $5 courses
of AC, ranked their guideline adherence, and assessed

variation among individual clinicians. We defined an-
tiemetic guideline adherence as triple prophylaxis (ie,
NK1 RA 1 5HT3 RA 1 DEX) at the initiation of an HEC
course and focused on the number of clinicians who
achieved .90% adherence.

Statistical Analysis
We analyzed patient characteristics, HEC courses, and
clinician practice patterns using descriptive statistics.
Clinician HEC CINV prophylaxis adherence was cate-
gorized into deciles for each HEC, noting the clinicians
with #90% adherence. Variability in individual clinician
adherence to guidelines was assessed by evaluating the
proportion of clinicians within each of the 10 deciles of
adherence, and by calculating the coefficient of variation
(CV) indicating the degree of dispersion around the
mean.15 We also evaluated interclinician variability by
comparing the adherence rates for the least adherent
20% of clinicians versus the most adherent 20% and
calculating a ratio, consistent with literature.16 All study
analyses were conducted using SAS 9.4 (SAS Institute
Inc.) and Microsoft Excel (Microsoft).

Results
We identified 8,176 courses of cisplatin and AC rep-
resenting 51% of HEC courses, of which 6,081 were
assigned to 1,265 clinicians. Excluding courses assigned
to clinicians who treated ,5 patients with the selected
chemotherapies resulted in 2,543 cisplatin and 1,490 AC
courses (Table 1). These courses were assigned to 217
clinicians who averaged 19 courses of therapy (.90%
given to patients with no prior chemotherapy). Mean age
for patients receiving HEC was 58.6 years. Most patients
were women (63%) and from the Midwest (73%). Breast
cancer was the most common tumor type treated using
these HEC regimens (36%) given the inclusion of AC.

Guideline adherence rates of .90% were achieved
by 35% and 58% of clinicians using cisplatin or AC,
respectively. Clinicians with #90% adherence did not
provide guideline-recommended antiemetics with an
average of .40% of cisplatin and .35% of AC initia-
tions; these clinicians were distributed over a broad
range of lower adherence rates (Figure 1, Table 2).
Variation in CINV prophylaxis guideline adherence
was considerable for cisplatin (mean, 71%; SD 29%;
CV, 0.40) and AC (mean, 84%; SD, 26%; CV, 0.31). When
clinicians were ranked in ascending order by adher-
ence rates for cisplatin, the 20th percentile of clini-
cians was 43% adherent, whereas the 80th percentile
was 100% adherent, a ratio of 2.3 times more adherent
to CINV prophylaxis guidelines. For AC, the respective
adherence rates were 70% and 100%, resulting in a
ratio of 1.4 times greater adherence among the top
quintile compared with the lowest 20% of clinicians.
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Across cisplatin and AC, omission of NK1 RA was the
principal cause of nonadherence in .90% of cases.
Olanzapine was unlikely a driver of NK1 RA omission
given its low use, with a total of 116 prescriptions (3%
of courses) identified during the study period.

Discussion
We investigated individual clinicians’ rates of adher-
ence to CINV guidelines for HEC and found that a
considerable proportion of clinicians did not achieve
.90% adherence to guideline-concordant triple an-
tiemetic prophylaxis for HEC. A novel finding of this
study was the magnitude of variability of adherence
across clinicians. Notably, most clinicians prescribing
cisplatin had considerably lower adherence and widely
varying CINV prophylaxis patterns compared with those
prescribing AC. This may be related to clinician experi-
ence in treating patients with breast cancer, who are at

higher risk of CINV based on individual risks factors,
such as sex, age, and low alcohol use.17,18 Strong evi-
dence supports the use of effective CINV prophylaxis,
as detailed by multiple guidelines,3–5 and therefore the
suboptimal adherence we found demonstrates a compel-
ling need to improve CINV guideline adherence.10

Adherence to available CINV prophylaxis guidelines
has the potential to improve patient outcomes. For ex-
ample, in a prospective, multicenter observational study
among chemotherapy-naı̈ve patients, Aapro et al6 re-
ported reduced incidence of CINV over a 5-day period
after implementing guideline-concordant antiemetic
prophylaxis. Similarly, another prospective observa-
tional study in 1,300 patients showed that adherence
to antiemetic prophylaxis guidelines resulted in lower

Table 2. Individual Clinician Adherence Levels

Clinicians at Each
Adherence Level (%)

Cisplatin AC

Adherence with antiemetic guidelines

#10% 3 4

11%–20% 4 5

21%–30% 3 0

31%–40% 8 1

41%–50% 9 2

51%–60% 9 4

61%–70% 7 6

71%–80% 11 5

81%–90% 11 16

.90% 35 58

Patients, n 2,543 1,490

Clinicians, n 176 111

Mean adherence, % 71 84

Abbreviation: AC, anthracycline 1 cyclophosphamide.

Table 1. HEC and Patient Characteristics

Characteristic n

Patients 4,033

Mean age, y 58.6

Women 2,552 (63.3%)

Cancer typea

Breast 1,452 (36%)

Thoracic 766 (19%)

Head and neck 524 (13%)

Gastrointestinal 202 (5%)

Other 1,089 (27%)

Total 4,033 (100%)

HEC courses 4,033

Type of HEC

Cisplatin 2,543 (63.1%)

AC 1,490 (36.9%)

Median number of cycles/patient 4

Clinicians using$5 prescribed cisplatin or AC courses

Physicians 189 (87.1%)

Advanced practice providers 28 (12.9%)

Total 217

US region of treatment

Midwest 2,937 (73%)

South 543 (13.5%)

West 503 (12.5%)

Northeast/Unknown 50 (1.2%)

Abbreviations: AC, anthracycline 1 cyclophosphamide; HEC, highly
emetogenic chemotherapy.
aThe following ICD-9 and ICD-10 codes were used to identify each cancer type:
breast cancer: 174.3, 175.3, C50.3; thoracic (respiratory): 160.3–165.3,
C30–C39; head and neck (lip, oral cavity, and pharynx): 140.3–149.3,
C00–C15; gastrointestinal (digestive): 150.3–159.3, C15–C26, C45.1, C48.3.
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Figure 1. Individual clinician adherence to antiemetic prophylaxis
guidelines for highly emetogenic chemotherapy (data from
2012–2018).
Abbreviation: AC, anthracycline 1 cyclophosphamide.
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incidence of CINV.19 Guideline recommendations are
informed by evidence that poorly controlled CINV di-
rectly affects patient care and healthcare utilization.
A meta-analysis showed that CINV resulted in poor
health-related QoL,20 and poorly controlled CINV
accounted for a large proportion of patients experiencing
decreased QoL in a prospective analysis.21 In addition to
the impact on QoL, CINV causes psychologic distress,
impairs nutrition, and disrupts treatment delivery.22

Thus, reevaluating and maximizing clinician adher-
ence to evidence-based CINV prophylaxis guidelines
may improve patient outcomes.

Despite recognition from ASCO that the develop-
ment of effective antiemetic therapies represents one of
the top 5 advances in oncology over the past 50 years,23

our findings align with prior work suggesting that CINV
remains a significant challenge in oncology.9–12 A 2016
national survey of 5,422 patients with lung or colorectal
cancer found that nearly 30% wanted additional help
in controlling their nausea and vomiting, with 68%
reporting moderate to severe symptoms.24 In fact,
among 1.5 million emergency department visits from
2006 through 2015, nausea and vomiting was the fifth
most common treatment-related complication, with
67% of visits resulting in inpatient admission.25 In
addition, Basch et al26 found nausea and emesis to be
among the chemotherapy symptoms for which sys-
tematic monitoring and reporting of toxicities led
to better QoL, lower emergency department use, and
greater survival. Collectively, these data suggest that
CINV remains a significant clinical challenge.

Furthermore, poorly controlled CINV can directly
impact healthcare utilization and cost.27 Several studies
have evaluated the economic impact of CINV on
healthcare costs in the United States. Projected ad-
ditional costs per patient for poorly controlled CINV
range from .$7,631 to $10,699 during the first 5 days
after chemotherapy administration, including outpatient
visits, emergency department visits, and hospitalizations
(adjusted to 2019 $USD).21,28 Reflecting the prevalence
and cost of this toxicity, CMS has recognized CINV as 1
of 10 potentially avoidable causes of acute care post-
chemotherapy that are now part of the OP-35 measure.
CMS plans to publicize hospital outpatient rates for these
events and reduce Medicare reimbursement for institu-
tions below national averages.13

Oncologists strive to provide the best care for pa-
tients and minimize treatment-related adverse effects,
including CINV, and patients expect their clinicians to
follow guidelines that minimize toxicity and maximize
QoL. Consequently, our findings highlight the need to
better understand existing barriers that continue to
lead to low adherence rates to CINV guidelines. No-
tably, clinicians and nurses markedly underestimate

the incidence of delayed CINV compared with patient
experience.9,29,30 Among potential explanations, patients
may not inform their oncologists of their poorly con-
trolled CINV due to their desire to focus clinical dis-
cussions on tumor response and treatment options, as
well as misperceptions that nausea and vomiting in-
dicate that the chemotherapy is effective. Additionally,
patients may not want to report their poorly controlled
symptoms for fear oncologists may reduce or delay their
cancer treatment. Our findings highlight the need for
efforts to improve adherence to antiemetic guidelines. In
particular, we found a subset of prescribing clinicians
who did achieve .90% adherence to CINV guidelines,
suggesting such adherence to evidence-based guide-
lines is feasible and underscoring opportunities for
future research to learn from these clinicians.

Strengths of this study include that the large,
population-based design focused on 2 established HEC
regimens. However, we note several limitations of this
study. First, we lacked institution-specific data, which
limited our ability to distinguish between individual cli-
nician preference versus institution-mandated or default
practices. We also were not able to analyze any clinician-
specific variables that may be associated with adherence.
Second, our selected database had limited geographic
representation, with an overrepresentation of the Mid-
west. Third, we acknowledge that the causes for lack of
adherence to the CINV guidelines are multifactorial, and
we lacked information about important factors such as
clinician knowledge of CINV guidelines, their perceptions
of CINV, and institution-based practice patterns.9,30 This is
compounded by data limitations that precluded de-
termination of different clinical sites of care, such as ac-
ademic versus community settings. Fourth, we were
unable to determine causality and explore specific barriers
to CINV guideline adherence given our retrospective study
design. Fifth, we did not capture any information re-
garding costs associated with CINV guideline adherence,
including emergency department visits, hospitalizations,
and unplanned hydrations. Sixth, we limited our evalu-
ation to the use of NK1 RA, 5HT3 RA, and DEX given the
few prescriptions for olanzapine31 and lack of association
with NK1 RA omission. Finally, our evaluations excluded
recent CINV prophylaxis for carboplatin, because its
recategorization from moderately emetogenic chemo-
therapy to HEC occurred near the end of the data period.

Future research should evaluate the barriers to
CINV guideline adherence. Potential barriers may in-
clude the lack of incorporated evidence-based anti-
emetic guidelines into the electronic medical record,
delayed updates to supportive care medications given
slow-moving institutional timelines, limitations in clini-
cian understanding of recent guidelines updates, and/
or preferred clinical practice. Additionally, supportive
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oncology medications may not be a priority for pre-
scribing oncology clinicians given the challenges of
staying up to date with cancer-directed therapies, par-
ticularly if combined with a simple lack of awareness of
antiemetic guidelines, in addition to lack of measurement
and management.

Conclusions
Substantial gaps exist in clinician adherence to HEC
CINV prophylaxis guidelines. Upfront triple antiemetic
prophylaxis in the HEC setting remains low and clinician
adherence to guidelines is highly variable. With sub-
stantial evidence demonstrating the benefits of guideline
adherence and new CMS measures tracking toxicity-
related hospitalizations, efforts to improve adherence
to CINV prophylaxis are needed to ensure clinicians and
health systems implement changes to meet patient
needs and reduce avoidable acute care.
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