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Aim: To evaluate real-world effectiveness of guideline-recommended palonosetron-containing antiemetic
regimens in patients receiving highly (HEC) or moderately emetogenic (MEC) chemotherapy. Patients &
methods: This retrospective analysis used records of adults receiving first-line chemotherapy and a three-
drug palonosetron-containing antiemetic regimen for HEC or palonosetron-containing antiemetic regi-
men for MEC (carboplatin). Results: A total of 1587 records were evaluated. For HEC and MEC, respectively,
chemotherapy-induced nausea and vomiting (CINV) occurred in 40 versus 44% of patient cycles (p = 0.01),
and unscheduled iv. antiemetics in 41 versus 35% (p < 0.05). A total of 48% of HEC patients versus 42%
of MEC patients had CINV-related clinic visits (p = 0.05). Conclusion: Palonosetron-containing antiemetic
regimens may provide insufficient CINV control. Alternative regimens may improve patient quality of life
and reduce healthcare resource utilization.
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In patients with cancer, uncontrolled or poorly controlled chemotherapy-induced nausea and vomiting (CINV) has
negative effects on their health and quality of life [1–3], may lead to chemotherapy delays or discontinuations [4] and
increases healthcare costs [3,5]. In the absence of antiemetic prophylaxis, highly emetogenic chemotherapy (HEC)
induces CINV in more than 90% of patients, and moderately emetogenic chemotherapy (MEC) induces CINV
in 30–90% of patients [6–8]. Common iv. regimens classified as highly emetogenic include cisplatin-containing
regimens and regimens including any combination of doxorubicin and cyclophosphamide (AC) [6,9,10]. Intravenous
(iv.) carboplatin is now classified as highly emetogenic if the area under the concentration–time curve (AUC) is
4 mg/ml or greater [6,9].

Antiemetic guidelines from the American Society of Clinical Oncology (ASCO), the Multinational Association
of Supportive Care in Cancer and European Society of Medical Oncology (MASCC/ESMO) and the National
Comprehensive Cancer Network (NCCN) recommend various antiemetic regimens for the prevention of CINV as-
sociated with HEC and MEC; these include a combination of a 5-hydroxytryptamine type 3 (5-HT3) receptor
antagonist (RA), a neurokinin 1 (NK-1) RA and dexamethasone, with or without olanzapine, for patients sched-
uled to receive HEC [6,9,10] and a two-drug regimen of a 5-HT3 RA plus dexamethasone for patients scheduled
to receive MEC [6,9,11]. The NCCN guidelines recommend the addition of olanzapine to this regimen as another
option for patients receiving MEC, and the addition of an NK-1 RA in patients with additional risk factors for
CINV [6]. The MASCC/ESMO guidelines also recommend a three-drug regimen of a 5-HT3 RA, an NK-1 RA
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and dexamethasone for patients receiving carboplatin, similar to the ASCO and NCCN guidelines, but do not
specify the emetogenicity of carboplatin by the AUC [11].

Several 5-HT3 RAs are available for use in antiemetic regimens, including granisetron, ondansetron and
palonosetron. Granisetron is available in iv., oral, transdermal and sc. formulations [12–15], ondansetron in iv.
and oral formulations [16,17], and palonosetron in iv. and oral formulations [18,19]. Intravenous palonosetron is
indicated for the prevention of CINV in both acute (within 24 h of chemotherapy administration) and delayed
(more than 24 h after chemotherapy) phases following MEC, but only in the acute phase following HEC [18].

Despite the availability of effective antiemetics and comprehensive antiemetic guidelines, CINV has been
reported to occur in up to 61% of patients receiving antiemetic therapy, with nausea being experienced more
frequently than vomiting, and delayed CINV occurring more frequently than acute CINV [2,5,20–22]. The effects
of poorly controlled CINV on healthcare resource utilization (HCRU; such as physician visits, emergency room
[ER] visits and hospitalizations) are considerable, increasing the overall public health burden of cancer and its
treatment [2,3,5,23,24].

Because findings from clinical trials investigating CINV control with antiemetic agents may not reflect real-world
experience, we conducted a retrospective study to evaluate the real-world effectiveness of guideline-recommended
palonosetron-containing antiemetic regimens in patients receiving selected HEC and MEC treatments.

Patients & methods
Study design
This was a retrospective longitudinal database analysis of third-party payer claims containing longitudinal medical
(outpatient and inpatient) and pharmacy claims data, including patients covered by employer-sponsored and
government insurance programs (Medicare, Medicare Advantage and Medicaid). Selected patients were aged
18 years or older with a diagnosis of any solid tumor (presence of at least one nondiagnostic medical claim with an
International Classification of Diseases, Ninth Revision [ICD-9] code of 140–151.x, 153.x, 156–157.x, 159.xx,
162.x, 164.x, 170.x, 172.x, 174–176.x, 179, 180–189.x, 193 or 195.x) and had initiated first-line treatment with
a HEC regimen (anthracycline ± cyclophosphamide, or cisplatin) or carboplatin between 1 January 2012 and
31 December 2014. The data cutoff was 31 December 2015. Patients were required to have completed first-line
chemotherapy, as evidenced by a discontinuation of therapy (gap of >90 days), or to have switched to a subsequent
treatment regimen. Cycles were approximated based on the dates of claims for the infusion of chemotherapy.
Patients must have been treated with a three-drug antiemetic regimen comprising palonosetron – an NK-1 RA –
and dexamethasone if they had received HEC, and with a palonosetron-containing antiemetic regimen if they
had received carboplatin; they also must have had data available for the full first line of therapy treatment period,
including time for claims maturation. All claims had been fully adjudicated by the time of data access. Patients
were excluded if they had been participating in any interventional clinical trial, received benzodiazepines within
7 days of starting chemotherapy and antiemetics, received radiation therapy -7 to +6 days from the first day of
the chemotherapy cycle, or if records were not available in the database for 1 month prior to the first dose of
chemotherapy. As the research involved the de-identified Health Insurance Portability and Accountability Act of
1996 (HIPAA)-compliant database, no institutional review board approval was necessary.

Objectives
The objectives of the study were to assess the following over cycle 1 and across all cycles of the selected HEC
and MEC regimens by patient and by patient cycle: nausea and vomiting events, HCRU, rescue medication use,
changes in prophylactic antiemetic regimens and antiemetic efficacy. In addition, the study compared differences
in these parameters between patients receiving HEC and MEC.

Assessments
Nausea and vomiting events were recorded at any time during each chemotherapy cycle, regardless of whether
they occurred during the acute or delayed phase of CINV. Events were assessed by ICD-9 codes [25]. Data were
included in the analysis if the ICD-9 codes used in the claims database were consistent with symptoms or outcomes
related to CINV, as assessed by the treating physician (Table 1). Any code or combination of codes occurring on
chemotherapy cycle day 1 was considered one event; if a code was identified on a subsequent day, that was defined
as a separate CINV event. ICD-9 codes were used, as they designate the diagnosis for which a service was performed
(whereas Current Procedural Technology [CPT] codes indicate a claim for a service provided). Thus, nausea and
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Table 1. International Classification of Diseases, ninth revision: codes for chemotherapy-induced nausea and vomiting
events.
ICD-9 code Definition

787.03 Vomiting alone

263.9 Protein calorie malnutrition, unspecified

276.1 Hypo-osmolality

458.0 Orthostatic hypotension

458.9 Hypotension, unspecified

536.2 Persistent vomiting

780.2 Syncope and collapse

783.0 Anorexia

275.42 Hypercalcemia

276.50 Volume depletion, unspecified

276.51 Dehydration

530.19 Esophagitis, other

530.81 Esophageal reflux

560.39 Impaction intestine, other

564.00 Unspecified constipation

564.09 Constipation, other

780.79 Malaise/fatigue, other

787.01 Nausea with vomiting

787.02 Nausea alone

276.5x Volume depletion

276.xx Disorders of fluid and electrolyte and acid base balance

CINV: Chemotherapy-induced nausea and vomiting; ICD-9: International Classification of Diseases, ninth revision.
Data from Centers for Disease Control and Prevention [25].

vomiting events were defined using diagnoses only, so as not to identify services that might have been delivered for
other diagnoses (e.g., a hydration service administered for diarrhea).

The duration of the first line of therapy was measured as the time from the start of the first line of therapy until
the start of the second line of therapy. The time to discontinuation of the first line of therapy was measured as
the time from the start of the first line of therapy to the last injection date for the first line of therapy prior to the
patient receiving the next line of therapy.

HCRU associated with CINV events was determined by the numbers of all-cause (scheduled or unscheduled)
and CINV-related physician clinic visits, ER visits and hospitalizations by cycle for cycle 1 and across all cycles.

Scheduled prophylactic antiemetic regimen changes (i.e., deliberate changes to a prophylactic antiemetic regimen
to be administered) were determined by cycle for cycle 1 and across all cycles. Rescue medication use (i.e., addition
of an unscheduled antiemetic), calculated from day 2 of chemotherapy onward by cycle for cycle 1 and across all
cycles, was assessed by a claim for any antiemetic drug not already prescribed from the date after chemotherapy
treatment to the end of the CINV episode during each chemotherapy cycle.

Antiemetic efficacy was determined by the absence of a CINV event over cycle 1 and across all cycles. A
CINV event was defined as any event listed in the ICD-9 codes (e.g., nausea, vomiting or dehydration), and the
administration of an unscheduled iv. antiemetic. An unscheduled iv. antiemetic was defined as any antiemetic that
was not prescribed prior to chemotherapy and that started on chemotherapy day 2 or later.

Data were collected and analyzed for the duration of the first-line chemotherapy regimen. Other collected
data included follow-up time from diagnosis, duration of first-line chemotherapy, time from start of first-line
chemotherapy to discontinuation, time from diagnosis to first-line chemotherapy discontinuation and number of
chemotherapy treatment cycles. The duration of chemotherapy was defined as day 1 of each chemotherapy cycle
to day -1 of the next cycle. Assessments were done for all cycles and for cycle 1 only.
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Total number of patient records
(n = 1587)

HEC (n = 1299) MEC (n = 288)

CIS (n = 52)AC (n = 1247)

Figure 1. Patient disposition.
AC: Doxorubicin + cyclophosphamide-containing regimen; CIS: Cisplatin-containing regimen; HEC: Highly emetogenic
chemotherapy; MEC: Moderately emetogenic chemotherapy.

Statistical methods
Patient baseline demographics and treatment characteristics were analyzed using descriptive statistics. Categorical
variables were tabulated as frequency and percentage. Continuous variables were calculated as mean (standard
deviation [SD]) and median (range). χ2 and Fisher’s exact tests were conducted to determine differences in CINV
events and HCRU between HEC and MEC regimens. This is a retrospective study; the comparisons presented
are for trends and/or informative purposes only. All ‘significance’ results should be qualified as such. There is no
scientific basis for statistical significance claims between retrospective groups.

Results
Patients & treatments
In total, 1587 patient records met the inclusion criteria, 1299 of whom received HEC (AC, n = 1247; cisplatin,
n = 52), and 288 of whom received MEC (carboplatin) (Figure 1). The analysis population was mainly women
(91%), the mean age of patients at the time of their first line of chemotherapy was 54.8 years, and most patients
(79%) had breast cancer (Table 2). The mean comorbidity index was 1.0 for all patients at diagnosis, and 1.9 at
the start of the first line of chemotherapy. Most patients had commercial medical insurance plans (53%).

The most common first line of chemotherapy in the overall analysis population was an AC-containing regimen
(79%), and the mean duration of first-line chemotherapy (time from start of first-line therapy until start of second-
line therapy) was 10.8 months, although the duration of first-line chemotherapy was longer in the HEC group
(12.3 months) than in the MEC group (4.1 months). The mean time to discontinuation of first-line chemotherapy
over cycles 1–4 was 6.9 months. The mean number of treatment cycles overall was 3.5, with a median of 4 (range
1–16). For the HEC and MEC groups, the median (range) numbers of chemotherapy cycles administered were 4
(1–10) and 3 (1–16), respectively. Chemotherapy regimens, durations of therapy and mean number of cycles by
HEC and MEC subgroups are shown in Table 3.

Table 4 shows antiemetic regimens administered during the first line of chemotherapy, overall and by HEC and
MEC subgroups. In the HEC group, the most common prophylactic antiemetic regimen (in 92% of patients) was
an iv. NK-1 RA plus palonosetron plus dexamethasone; in the MEC group, the most common antiemetic regimen
(in 52% of patients) was palonosetron plus dexamethasone.

CINV events
The frequency of CINV events across all cycles by patient and by patient cycle for HEC and MEC groups is shown
in Figure 2. There was a significant difference between HEC and MEC groups for CINV events by patient cycle,
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Table 2. Patient demographics and baseline clinical characteristics.
Demographics HEC (AC) n = 1247 HEC (CIS) n = 52 HEC all n = 1299 MEC (CARBO) n = 288 Total N = 1587

Age, years, mean (SD)

At diagnosis 52.7 (10.9) 58.5 (11.7) 53.0 (11.0) 61.8 (15.4) 54.6 (12.4)

At start of first LOT 53.0 (10.9) 58.7 (11.9) 53.2 (11.0) 62.1 (15.5) 54.8 (12.4)

Sex, %

Female 99 38 97 67 91

Male 1 62 3 33 9

Race, %

White 17 29 17 29 19

African American 8 13 8 2 7

Asian or Pacific Islander 1 2 1 2 1

Other 21 13 21 10 19

Unknown 53 42 53 56 54

Cancer type, %

Breast 99 3 96 5 79

Lung 1 4 0 17 3

Head and neck 0 60 3 3 3

Ovarian 0 13 0 31 6

Cervical 0 8 0 2 1

Endometrial 0 0 0 18 3

Other 0 12 1 24 5

Comorbidity index, mean (SD)

At diagnosis 0.7 (1.6) 2.5 (2.8) 0.8 (1.7) 2.0 (2.5) 1.0 (2.0)

At start of first LOT 1.5 (2.3) 3.2 (2.8) 1.6 (2.4) 3.3 (2.7) 1.9 (2.5)

Age-adjusted comorbidity index, mean (SD)

At diagnosis 2.6 (2.1) 4.9 (3.3) 2.7 (2.2) 4.7 (3.1) 3.0 (2.4)

At start of first LOT 3.3 (2.6) 5.7 (3.2) 3.4 (2.7) 5.9 (3.3) 3.9 (2.9)

Payer type, % of patients

Commercial 60 33 59 28 53

Medicaid 17 21 17 17 17

Medicare 16 31 17 48 23

Other 6 15 7 7 7

Region, % of patients

Midwest 29 15 29 19 27

Northeast 27 33 27 27 27

South 23 40 24 29 25

West 18 10 18 20 18

Unknown 2 2 2 5 3

AC: Doxorubicin + cyclophosphamide-containing regimen; CARBO: Carboplatin-containing regimen; CIS: Cisplatin-containing regimen; HEC: Highly emetogenic chemotherapy;
LOT: Line of therapy; MEC: Moderately emetogenic chemotherapy; SD: Standard deviation.

with CINV events in 40% of HEC cycles and 44% of MEC cycles (p = 0.01). At the patient level, there was no
significant difference in the proportion of patients experiencing CINV events between the HEC (51%) and MEC
(52%) groups.

In cycle 1 only, a significantly lower proportion of patients had CINV events in the HEC group than in the
MEC group at the patient level (39 vs 45%; p = 0.04).

Healthcare resource utilization
Across all cycles at the patient cycle level, there was no difference in the frequency of clinic visits for any reason
between HEC (97%) and MEC (96%) groups. Across all cycles at the patient level, the majority of patients had
clinic visits for any reason, but the proportion was higher among patients receiving HEC than among patients
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Table 3. Chemotherapy regimens and treatment exposure.
HEC (AC) n = 1247 HEC (CIS) n = 52 HEC all n = 1299 MEC (CARBO)

n = 288
Total n = 1587

Follow-up time from diagnosis, months, mean (SD) 19.5 (13.5) 13.3 (15.1) 19.2 (13.6) 12.5 (11.9) 18.0 (13.6)

Time to discontinuation from diagnosis, months,
mean (SD)

9.8 (9.7) 7.2 (12.6) 9.7 (9.9) 7.6 (9.5) 9.3 (9.8)

Duration of first LOT,† months, mean (SD) 12.6 (12.1) 4.4 (8.7) 12.3 (12.0) 4.1 (6.5) 10.8 (11.7)

Time to discontinuation of first LOT for cycles 1–4,
months,‡ mean (SD)

7.6 (8.4) 4.4 (7.3) 7.4 (8.4) 4.4 (6.4) 6.9 (8.1)

Number of chemotherapy treatment cycles, mean
(SD)

3.5 (0.9) 2.3 (1.9) 3.5 (1.1) 3.6 (2.8) 3.5 (1.5)

Chemotherapy regimen, %

– Monotherapy 0 100 4 100 21

– Combination therapy 100 0 96 0 79

First chemotherapy LOT, n (%)

– AC 1240 (99) 0 1240 (95) 0 1240 (78)

– Epirubicin + cyclophosphamide 7 (1) 0 7 (1) 0 7 (�1)

– CIS 0 52 (100) 52 (4) 0 52 (3)

– CARBO 0 0 0 288 (100) 288 (18)

†Duration of first LOT was measured as the time from the start of the first LOT until the start of the second LOT.
‡Time to discontinuation was measured as time from start of the first LOT to the last injection date for the first LOT prior to the patient receiving the next LOT.
AC: Doxorubicin + cyclophosphamide-containing regimen; CARBO: Carboplatin-containing regimen; CIS: Cisplatin-containing regimen; HEC: Highly emetogenic chemotherapy;
LOT: Line of therapy; MEC: Moderately emetogenic chemotherapy; SD: Standard deviation.

Table 4. Antiemetic regimens during first line of chemotherapy.
Chemotherapy regimen, n (%) HEC (AC) n = 1247 HEC (CIS) n = 52 HEC all n = 1299 MEC (CARBO)

n = 288
Total n = 1587

iv. NK-1 RA + ondansetron + palonosetron + DEX 0 0 0 11 (4) 0

iv. NK-1 RA + palonosetron + DEX 1143 (92) 49 (94) 1192 (92) 64 (22) 1256 (79)

iv. NK-1 RA + palonosetron + DEX + PO NK-1 RA 0 0 0 0 0

Ondansetron + palonosetron + DEX 0 0 0 25 (9) 25 (2)

Palonosetron + DEX 0 0 0 149 (52) 149 (9)

Palonosetron + DEX + PO NK-1 RA 104 (8) 3 (6) 105 (7) 0 105 (6)

iv. NK-1 RA + palonosetron 0 0 0 4 (1) 4 (�1)

Ondansetron + palonosetron 0 0 0 6 (2) 6 (�1)

Granisetron + palonosetron + DEX 0 0 2 (�1) 0 2 (�1)

iv. NK-1 RA + ondansetron + DEX 0 0 0 0 11 (1)

Palonosetron 0 0 0 29 (10) 29 (2)

AC: Doxorubicin + cyclophosphamide-containing regimen; CARBO: Carboplatin-containing regimen; CIS: Cisplatin-containing regimen; DEX: Dexamethasone; HEC: Highly eme-
togenic chemotherapy; iv.: Intravenous; MEC: Moderately emetogenic chemotherapy; NK-1 RA: Neurokinin 1 receptor antagonist; PO: Oral.

receiving MEC (99 vs 97%, respectively; p = 0.01). Clinic visits due to CINV were not significantly different at the
patient cycle level between HEC (38%) and MEC (40%) groups, but significantly more patients receiving HEC
than MEC (48 vs 42%, respectively; p = 0.05) had a CINV-related clinic visit (Figure 3).

The proportions of patients with ER visits for any cause and for CINV were low overall. However, across all
cycles, significantly more patient cycles in the HEC group had an ER visit for any cause compared with the MEC
group (8 vs 5%; p = 0.05), although there was no significant difference between HEC (13%) and MEC (14%)
groups in any-cause ER visits at the patient level. For ER visits due to CINV, there was no significant difference
between HEC and MEC groups at the patient cycle level or at the patient level (Figure 4).

The proportions of hospitalizations for any reason and for CINV were low overall. There were no differences at
the patient cycle or patient level between HEC and MEC groups in the frequency of hospitalizations for any cause
or due to CINV across all cycles (Figure 5).
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Figure 2. Chemotherapy-induced nausea and vomiting events in highly and moderately emetogenic chemotherapy
groups across all chemotherapy cycles. There was a significant difference between the HEC and MEC groups for CINV
events by patient cycle (p = 0.01).
CINV: Chemotherapy-induced nausea and vomiting; HEC: Highly emetogenic chemotherapy; MEC: Moderately
emetogenic chemotherapy.
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Figure 3. Clinic visits due to chemotherapy-induced nausea and vomiting in highly and moderately emetogenic
chemotherapy groups across all chemotherapy cycles. There was a significant difference between the HEC and MEC
groups for the proportion of patients who had clinic visits due to CINV (p = 0.05).
CINV: Chemotherapy-induced nausea and vomiting; HEC: Highly emetogenic chemotherapy; MEC: Moderately
emetogenic chemotherapy.
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Figure 4. Emergency room visits due to chemotherapy-induced nausea and vomiting in highly and moderately
emetogenic groups across all chemotherapy cycles.
CINV: Chemotherapy-induced nausea and vomiting; ER: Emergency room; HEC: Highly emetogenic chemotherapy;
MEC: Moderately emetogenic chemotherapy.

For cycle 1 only, clinic visits for any reason (scheduled or unscheduled) were significantly higher in the HEC
group than in the MEC group (98 vs 95%; p = 0.01), but there was no difference in the proportion of patients
with CINV-related clinic visits between the HEC and MEC groups (37 vs 40%, respectively).

The frequency of ER visits in cycle 1 was low overall. There was no difference between HEC and MEC groups
in the percentage of patients with at least 1 ER visit for any reason (7 vs 8%, respectively) and for CINV (3 vs 4%,
respectively).

The incidence of hospitalization during cycle 1 was low. A lower proportion of patients in the HEC group
than in the MEC group had hospitalizations for any reason (2 vs 5%; p < 0.01) and because of CINV (1 vs 3%,
respectively; p < 0.01).

Antiemetic regimen changes
Antiemetic regimen changes were recorded as either unscheduled changes, in other words, a new ‘rescue’ medication
administered in the clinic from day 2 after chemotherapy administration and in addition to the prescribed antiemetic
regimen, or a scheduled (deliberate) change to the prescribed prophylactic antiemetic regimen.

Across all cycles, significantly more patient cycles in the HEC group than in the MEC group had unscheduled
iv. antiemetic regimen changes (41 vs 35%, respectively; p < 0.05). A similar result was also found at the patient
level for all cycles (39 vs 27%, respectively; p < 0.05) (Figure 6A). Moreover, in cycle 1 only, a significantly higher
proportion of patients in the HEC group than in the MEC group had unscheduled iv. antiemetic regimen changes
(39 vs 27%, respectively; p < 0.01).

Regarding deliberate changes to the prophylactic antiemetic regimens prescribed, there were significantly more
changes for the HEC versus MEC groups over all the cycles at the patient cycle level (13 vs 9%, respectively;
p < 0.05) and at the patient level (33 vs 22%, respectively; p < 0.05) (Figure 6B).
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Figure 5. Hospitalizations due to chemotherapy-induced nausea and vomiting in highly and moderately
emetogenic groups across all chemotherapy cycles.
CINV: Chemotherapy-induced nausea and vomiting; HEC: Highly emetogenic chemotherapy; MEC: Moderately
emetogenic chemotherapy.

Antiemetic efficacy
Across all cycles, antiemetic efficacy was significantly higher in the HEC group than in the MEC group at the
patient cycle level (40 vs 35%; p = 0.01) and at the patient level (38 vs 27%, respectively; p < 0.05). Findings for
cycle 1 only were similar; antiemetic efficacy was significantly higher in the HEC group compared with the MEC
group (38% of patients vs 27%, respectively; p < 0.01).

Discussion
The objectives of this retrospective claims database analysis were to assess CINV events, HCRU, rescue medication
use, changes in prophylactic antiemetic regimens and antiemetic efficacy for cycle 1 and across all cycles of selected
HEC (AC-containing or cisplatin-containing) or MEC (carboplatin-containing) regimens. Most of the 1587
patients in the analysis were women, and the majority had breast cancer.

Prescribed prophylactic antiemetic regimens reflected the emetogenicity of the chemotherapy administered.
A three-drug antiemetic regimen of an iv. NK-1 RA plus palonosetron plus dexamethasone was prescribed for
almost all patients receiving HEC (92%), consistent with the three-drug regimen of an NK-1 RA, 5-HT3 RA and
dexamethasone recommended by major antiemetic guidelines [6,9,10]. For patients receiving MEC, the antiemetic
regimens were more diverse, with approximately half of patients being prescribed a two-drug regimen of palonosetron
plus dexamethasone (consistent with antiemetic guidelines for MEC) [6,9,11] and 22% receiving a three-drug regimen
of a 5-HT3 RA, an NK-1 RA and dexamethasone (consistent with NCCN guidelines for patients with additional
risk factors for CINV [6], and with MASCC/ESMO guidelines for carboplatin-containing regimens) [11]. Because
this analysis included patient records up to 2015, and the only iv. NK-1 RA available at that time was aprepitant (as
the prodrug fosaprepitant), it can be assumed that all 92% patients in the HEC group and all 27% of patients in the
MEC (carboplatin) group who had received an iv. NK-1 RA had received aprepitant. Most of the 7% of patients
in the HEC group who had received an oral NK-1 RA were likely to have received oral aprepitant, which was

future science group www.futuremedicine.com 665



Research Article Schwartzberg, Marks, Gabrail, Geller & Kish

HEC

Patient cycles Patients

MEC HEC MEC

0

10

13

87

41

35

59

65

39

61

73

27

90

67

78p < 0.05

33

22

9

p < 0.05

p < 0.05 p < 0.05
(%

)

20

30

40

50

60

70

80

90

100

HEC

Patient cycles Patients

MEC HEC MEC

0

10

(%
)

20

30

40

50

60

70

80

90

100

No unscheduled antiemetic

Unscheduled antiemetic

Prophylactic antiemetic change

No prophylactic antiemetic change

Figure 6. Unscheduled (rescue medication use) and prophylactic antiemetic regimen changes in highly and
moderately emetogenic group across all chemotherapy cycles. (A) Unscheduled antiemetic regimen changes. (B)
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approved in 2003. Oral rolapitant was not approved until September 2015, and other NK-1 RAs or formulations
were not approved until after the cutoff date for the patient records analyzed. Consequently, it is reasonable to
attribute differences in the efficacy of the antiemetic regimens administered in this analysis to the 5-HT3 RA, rather
than to the NK-1 RA.

Approximately half of patients reported CINV events in both the HEC and MEC groups over all cycles while
receiving antiemetic therapy. Thus, even though the majority of patients in the HEC group had a recommended
three-drug antiemetic regimen of palonosetron plus an NK-1 RA plus dexamethasone and most patients in the
MEC group had two-drug or three-drug prophylactic antiemetic regimens, CINV prophylaxis was insufficient.
Antiemetic efficacy data also support the poor control of CINV, with only about a third of patients in the HEC
and MEC groups achieving antiemetic efficacy over all cycles.

HCRU was measured by the proportion of CINV-related clinic visits, ER visits and hospitalizations. Approxi-
mately a third to one-half of patients and patient cycles had CINV-related clinic visits across all cycles, occurring
in a higher percentage of patients in the HEC than in the MEC group, as might be expected. Although ER visits
and hospitalizations related to CINV were infrequent, a small proportion of patients (<10%) had ER visits or
were hospitalized in the HEC and MEC groups, despite prophylactic antiemetic therapy. The use of unscheduled
antiemetics (rescue medication), another measure of resource utilization, reflected the findings of poor CINV
control, as approximately a third of patients reported rescue medication use.

In this analysis of real-world data, 61% of patients receiving HEC had no CINV event in cycle 1 and a
third had no CINV event and no unscheduled iv. antiemetic when receiving a palonosetron-containing three-
drug antiemetic regimen. These findings are consistent with data from two prospective observational studies of
the antiemetic efficacy of palonosetron-containing three-drug antiemetic regimens in real-world settings. In the
INSPIRE study of adherence to consensus antiemetic guidelines in US community oncology practices, 94%
of patients received a palonosetron-containing regimen. For patients undergoing HEC who received guideline-
consistent CINV prophylaxis (a three-drug regimen according to the NCCN guidelines at the time), antiemetic
efficacy (no CINV, defined as no emesis and no clinically significant nausea) was reported in 49% of patients [26].
In another study of a guideline-consistent palonosetron-containing three-drug regimen for patients receiving HEC
at oncology research centers, the overall complete response (CR) rate (no emetic episodes and no use of rescue
medication for CINV) for cycle 1 was 32% [27]. In contrast, in a Phase III clinical trial in which palonosetron was
used in a three-drug regimen with an NK-1 RA and dexamethasone in patients receiving HEC, 73% of patients
achieved a CR over 0–120 h after chemotherapy [28]. The definitions of antiemetic efficacy differed across these
studies, as some included nausea and other CINV-related events, making comparisons across studies difficult, and
patient nonadherence to their prescribed antiemetic therapy and/or their inability to tolerate oral medications may
have contributed to the lower efficacy of prophylactic antiemetic regimens in the real-world setting [29]. However,
together these data suggest that a palonosetron-containing three-drug antiemetic regimen may not be providing
sufficient antiemetic control for many patients undergoing HEC.

Consequently, alternative antiemetic regimens may be necessary to improve CINV control in patients receiving
HEC or carboplatin in the outpatient setting. In 2017, an extended-release sc. formulation of the 5-HT3 RA
granisetron (granisetron extended-release sc. injection [GERSC]; Sustol R©) was approved, in combination with
other antiemetics, for the prevention of acute and delayed CINV associated with MEC or AC-based HEC
chemotherapy [15]. GERSC uses a patented Biochronomer R© technology, comprising a viscous bioerodible polymer
and 2% granisetron, permitting slow, controlled release of therapeutic concentrations of granisetron for 5 days
or more following a single sc. injection [30,31]. In two large Phase III trials in patients with cancer, GERSC
provided effective CINV control in both acute and delayed phases in patients receiving MEC or HEC [32–34].
More recently, an iv. formulation of the fixed-dose netupitant and palonosetron combination (Akynzeo R©) was
approved, in combination with dexamethasone, for the prevention of acute and delayed nausea and vomiting
associated with HEC [35], based on bioequivalence with the oral fixed-dose formulation. In a Phase III trial in
patients receiving AC chemotherapy (classified as MEC at the time the study was conducted), this combination
of netupitant/palonosetron and dexamethasone (a three-drug antiemetic regimen) was superior to a two-drug
antiemetic regimen of palonosetron plus dexamethasone in preventing CINV (no emesis and no rescue medication)
over 5 days [36]. Both of these newer agents provide alternative options for the 5-HT3 RA component of prophylactic
antiemetic regimens.

In current antiemetic guidelines, there is no preferred 5-HT3 RA in the HEC setting [6,9,10]. In the MEC setting,
only the NCCN guidelines recommend GERSC or palonosetron as preferred 5-HT3 RAs in the absence of an
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NK-1 RA [6]. The ASCO and NCCN antiemetic guidelines were recently updated to include a four-drug regimen
as an option in the HEC setting, with the addition of olanzapine to the three-drug regimen of a 5-HT3 RA plus an
NK-1 RA plus dexamethasone [6,9]. This four-drug regimen has demonstrated significantly better nausea control
compared with the three-drug regimen, suggesting that this regimen may be a preferred option for patients in
whom nausea is a particular challenge [37].

The current retrospective analysis has some limitations, including the known issues with evaluating retrospective
claims databases and the fact that CINV events were determined only based on ICD-9 codes and CPT codes.
Furthermore, the definition of antiemetic efficacy used here was no CINV events and no rescue medication, which
differs from the CR end point of no emesis and no rescue medication used in most clinical trials. The doses of oral
rescue medication administered were not assessed. No patient-reported outcomes were evaluated. In addition, the
patient population was primarily women, and female sex is a known risk factor for CINV [20,38]. The data analyzed
were from patients who initiated first-line chemotherapy between 2012 and 2014, and antiemetic guidelines have
been updated several times since that period. However, patients included in our analysis who received HEC (82%
of the population) had to have received a three-drug antiemetic regimen comprising palonosetron, an NK-1 RA,
and dexamethasone, which is a recommended antiemetic regimen according to current guidelines [6,9,10]. At the
time of treatment, all carboplatin regimens were categorized as MEC, whereas certain carboplatin regimens are now
categorized as HEC or requiring a three-drug antiemetic prophylactic regimen [6,9,10]. Thus, some patients in the
carboplatin group may not have received antiemetic prophylaxis that is consistent with the most recent antiemetic
guidelines, but considering the cancer types of these patients, it is likely that their carboplatin-containing regimen
was moderately emetogenic. Nevertheless, real-world evidence on the use and antiemetic efficacy of palonosetron-
containing antiemetic regimens is essential to understand the differences between findings from clinical trials,
conducted in a controlled setting, and experiences in the clinic.

In conclusion, findings from this retrospective study of real-world data show that CINV control was inadequate
with palonosetron-containing antiemetic regimens in patients receiving HEC or MEC (carboplatin), suggesting
that alternative antiemetic regimens should be considered to improve patient quality of life and reduce HCRU.

Summary points

• The effects of poorly controlled chemotherapy-induced nausea and vomiting (CINV) on healthcare resource
utilization (HCRU), such as physician visits, emergency room (ER) visits and hospitalizations, are considerable,
increasing the overall public health burden of cancer and its treatment.

• Antiemetic guidelines recommend a combination of a 5-hydroxytryptamine type 3 (5-HT3) receptor antagonist
(e.g., palonosetron), a neurokinin 1 receptor antagonist and dexamethasone, with or without olanzapine, for
patients scheduled to receive highly emetogenic chemotherapy (HEC).

• Because findings from clinical trials investigating CINV control with antiemetics may not reflect real-world
experience, we conducted a retrospective study to evaluate the real-world effectiveness of
guideline-recommended palonosetron-containing antiemetic regimens in patients receiving HEC or moderately
emetogenic chemotherapy (MEC).

• Records from 1587 patients were assessed, most of which were from women with breast cancer who were
receiving anthracycline- and cyclophosphamide-containing chemotherapy regimens.

• CINV events were significantly more common in HEC patient cycles than in MEC patient cycles (40 vs 44%,
respectively; p = 0.01).

• Significantly more patients receiving HEC than MEC (48 vs 42%, respectively; p = 0.05) had a CINV-related clinic
visit, but the proportions of ER visits and hospitalizations were low for each chemotherapy group.

• Significantly more patient cycles in the HEC group than in the MEC group had unscheduled iv. antiemetic
regimen changes (41 vs 35%, respectively; p < 0.05).

• Antiemetic efficacy (absence of a CINV event) was significantly higher in the HEC group than in the MEC group at
the patient cycle level (40 vs 35%; p = 0.01).

• These data suggest that a palonosetron-containing three-drug antiemetic regimen may not provide sufficient
antiemetic control for many patients undergoing HEC, and alternative antiemetic regimens may be necessary to
improve CINV control in patients receiving HEC or carboplatin-containing regimens in the outpatient setting.
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