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Background: The purpose was to retrospectively examine the anti-emetic regimens prescribed for 
prophylaxis of chemotherapy-induced nausea and vomiting (CINV) for head and neck cancer patients 
receiving moderate- or high-emetogenic chemotherapy (MEC/HEC) along with concurrent radiation 
treatment at an outpatient ambulatory care center to determine the efficacy of anti-emetics prescribed.
Methods: Consecutive patients with head and neck cancers who initiated cisplatin chemotherapy with 
concurrent radiation treatment between January 2013 and June 2015 were investigated. Patients’ anti-emetic 
use and occurrence of CINV was extracted from available clinical documentation. Patients were divided into 
two cohorts: CISPL-HIGH (n=161), and CISPL-WEEKLY (n=38).
Results: A total of 199 head and neck cancer patients (158 male, 41 female) were included in the analysis 
(mean age =59 years). In the CISPL-HIGH cohort, 33 males (26%) and 16 females (49%) experienced 
CINV. In the CISPL-WEEKLY cohort, four males (13%) and two females (25%) experienced CINV. 
Nausea occurred in 71 patients (62 HEC and 9 MEC). The odds of achieving complete response (no nausea 
or vomiting) were 3.5 (P<0.0016) times more likely for patients receiving MEC. Overall, the complete 
response rate for the prophylaxis in MEC and HEC was 61% and 31%, respectively. Anti-emetic changes 
occurred in 34% and 11% of patients receiving HEC and MEC, respectively.
Conclusions: In the current study CINV control for patients receiving HEC was sub-optimal. Changes to 
our prophylactic antiemetic regimens may help improve patient outcomes. 
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Introduction

In 2015 the number of new estimated cancer cases in North 
America was almost 1.9 million, with total deaths estimating 
roughly seven hundred thousand (1,2). Although head and 
neck cancer makes up a small proportion of these patients, 
the burden of the disease is tremendous. The most common 

treatment for patients with head and neck cancer is 
platinum chemotherapy with concurrent radiation (3). With 
the disease having a large impact on quality of life including 
food consumption, communication, and social interactions, 
it is critical that the best possible treatment options are 
available for patients to provide the greatest chance of 
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disease control and optimal quality of life. Determining 
the most effective anti-emetic combination to prevent 
chemotherapy induced nausea and vomiting (CINV) is one 
of the biggest challenges for oncologists and pharmacists. 
Since the introduction of 5HT3 receptor antagonists (RA), 
it has been easier to manage the vomiting and nausea 
experienced by patients during chemotherapy. 

While 5HT3-RA are effective at preventing vomiting in 
the acute setting (<24 hours), they are poor at preventing 
vomiting and nausea in the delayed phase (24–120 hours) 
following chemotherapy. For high emetogenic chemotherapy, 
international guidelines recommend triple drug therapy 
for prevention of CINV (4,5). For moderate emetogenic 
chemotherapy (MEC), the most up-to-date guidelines 
suggest a second-generation 5HT3-RA (palonosetron) with 
dexamethasone for improved protection (5). Advances in our 
understanding of the underlying mechanisms of CINV and 
introduction of new agents have improved our prevention 
of CINV; however, challenges remain.

Unfortunately in some situations the prescribing of 
palonosetron may be restricted due to availability and/or 
reimbursement policies. Patients may be only able to access 
palonosetron through private drug plans or out-of-pocket 
payment. When palonosetron is not used the best option 
is to adhere to the recommendations of the Multinational 
Association of Supportive Care in Cancer (MASCC) 
and substitute palonosetron with either ondansetron or 
granisetron. Although these guidelines are available, clinical 
adherence is sub-optimal (6). The lack of adherence to 

antiemetic guidelines could be explained by an institution’s 
outdated anti-emetic protocol, a physicians’ prescribing 
preference, reimbursement policies or a patients’ 
willingness to pay for drug costs. This study was conducted 
to review the anti-emetic protocols used at our outpatient 
cancer centre to determine the rate of CINV and number 
of changes made to anti-emetic prophylaxis on subsequent 
cycles in head and neck cancer patients receiving platinum 
therapy with concurrent radiation. Currently CINV in 
patients being treated for head and neck cancers receiving 
platinum therapy is only reported in the context of phase II 
or III clinical treatment trials using general toxicity scales 
such as the CTCAE (7-11). A further limitation is that 
these trials typically report worse grades as reported by the 
patient or as assessed by the oncologist retrospectively.

Methods

Study description

This was a retrospective study of a consecutive cohort of 
head and neck cancer patients receiving high-dose cisplatin 
every three weeks or low-dose weekly cisplatin with 
concurrent radiation treatment initiated between January 
2013 and June 2015 in the Odette Cancer Centre. Single 
high-dose cisplatin (≥50 mg/m2) was considered highly 
emetogenic, while low-dose weekly cisplatin (<50 mg/m2) 
was considered moderately emetogenic. Eligible patients 
were required to have received at least two cycles of the 
same regimen. Patients were ineligible if they received only 
one cycle of chemotherapy or had their treatment switched 
at any point during the study period (Figure 1). 

Anti-emetic therapy 

Patients’ anti-emetic use was determined by reviewing 
orders in the centre’s physician order entry system, 
and instances of nausea and vomiting were determined 
through review of pharmacy patient profiles and oncologist 
dictations in the centre’s electronic medical records. Anti-
emetic changes were made either after patients discussed 
their previous cycle with their medical oncologist before 
each new cycle period or after being followed up with by a 
pharmacist/pharmacy student 24–48 hours after each cycle 
was completed. Patients received one of two anti-emetic 
regimens based on emetogenic risk for cycle 1 (Table 1). 
These anti-emetic regimens could change in subsequent 
cycles depending on patient experience and physician’s 
discretion.

Figure 1 Consort diagram.

Assessed for eligibility (n=237)

Allocation

CISPL-HIGH (n=192)

Analyzed: n=161

Excluded:
17 regimen changes
14 insufficient cycles

Excluded:
3 regimen changes
4 insufficient cycles

CISPL-WEEKLY (n=45)

Analyzed: n=38
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Study outcomes

The main outcome of interest was complete response rate 
(no nausea or vomiting) from first day of chemotherapy to 
120 hours post-chemotherapy treatment across all cycles of 
treatment; acute and delayed were not defined separately. 
We were also interested in the number of changes to 
patients’ anti-emetic regimens.

Statistical analysis

Descriptive statistics were used to summarize patient 

demographics. The Fisher exact method was used to 
compare nausea, CINV (nausea and vomiting), and 
complete response with age, gender, and emetogenicity. A 
multivariable logistic regression analysis was also conducted 
to examine the association between nausea and vomiting 
with age, gender and emetogenicity of the chemotherapy 
regimen. A two-tailed P<0.05 was considered as statistically 
significant. Statistical analysis was performed using SAS 
software version 9.4 (SAS, Inc., Cary, North Carolina, USA).

Results

Patient characteristics

A total of 199 patients, 158 male and 41 female, were 
divided into two treatment cohorts: CISPL-HIGH (n=161), 
and CISPL-WEEKLY (n=38). Ninety percent of patients 
received 66–70 Gy in 30–35 fractions concurrent with 
chemotherapy (Table 2). 

CISPL-HIGH regimen cohort

A total of 161 patients, 128 male and 33 female, were 
included in the analysis. Complete response was achieved 
in 46 males (36%) and 4 females (12%). CINV occurred 
in 33 males (26%) and 16 females (48%), while nausea 
alone occurred in 49 males (38%) and 13 females (39%). 
Eighty-five percent of patients experienced nausea and/
or vomiting in cycle 1 and 14% in cycle 2. Assessment of 
anti-emetic regimen changes after failure of prophylaxis 
revealed that 107 patients (66%) had no changes to their 
regimen. Forty patients had a change in their 5HT3-RA; 27 
switches and 13 dose extensions past the two day prescribed 
period. A change in the duration and/or strength of 
dexamethasone was seen in 26 patients (16%). All patients  
received aprepitant for primary prophylaxis of CINV. 
Breakthrough anti-emetic change occurred in 31 patients 
(19%) (Tables 3,4).

Table 1 Antiemetic therapy according to emetogenic risk

Anti-emetic regimen Prophylaxis of acute CINV Prophylaxis of delayed CINV

High emetogenic risk 
(cisplatin >50 mg/m

2
)

Ondansetron 8 mg; dexamethasone 
8 mg; aprepitant 125 mg

Ondansetron 8 mg BID for 2 days; dexamethasone 8 mg QD for 3 days; 
aprepitant 80 mg QD for 2 days; prochlorperazine 10 mg as needed

Moderate emetogenic risk 
(cisplatin <50 mg/m

2
)

Ondansetron 8 mg; dexamethasone 
12 mg

Ondansetron 8 mg BID for 2 days; prochlorperazine 10 mg as needed

CINV, chemotherapy-induced nausea and vomiting.

Table 2 Patient characteristics

Patient characteristics
CISPL-
HIGH

CISPL-
WEEKLY

Total

Patients 161 38 199

Age (years)

<55 62 2 64

≥55 99 36 135

Mean 57 65

Gender

Male 128 30 158

Female 33 8 41

Radiation

70 Gy in 30–35 fractions 124 26 150

66 Gy in 33 fractions 23 6 29

Other 14 6 20

Intent 

Curative 147 33 180

Neoadjuvant 4 0 4

Palliative 10 5 15

Emetogenic potential High Moderate
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CISPL-WEEKLY regimen cohort 

A total of 38 patients, 30 male and 8 female, were included 
in the analysis. Complete response was achieved in 18 males 
(60%) and 5 females (62.5%). CINV occurred in 4 males 
(13%) and 2 females (25%), while nausea alone occurred 
in 8 males (27%) and 1 female (12.5%). Sixty percent of 
patients experienced nausea and/or vomiting in cycle 1 
and 20% in cycle 2. Assessment of anti-emetic regimen 
changes after failure of prophylaxis revealed that 28 patients 
(74%) had no changes to their regimen. Eight patients 
(21%) had a change in their 5HT3-RA; four switches and 
four dose extensions past the two day prescribed period. 
Dexamethasone was added post-chemotherapy to 6 patients 
(16%) and aprepitant to 1 patient (3%). Breakthrough anti-
emetic change occurred in 7 patients (18%) (Tables 3,4). 

Males vs. female 

Fisher exact test revealed a significant difference between 
CINV experienced by females (49%) compared to males 
(26%) receiving high-dose cisplatin (P=0.0185), as well 
as a significant difference between the complete response 
rate of males (36%) compared to females (12%) receiving 
high-dose cisplatin (P=0.01). There were several significant 
differences with anti-emetic changes for HEC; the 

number of 5HT3-RA changes for males (19.5%) compared 
to females (45%) (P=0.0034), as well as the number of 
breakthrough changes for males (14%) versus females (39%) 
(P=0.0023). Seventy-four percent of males had no change 
in their anti-emetic regimen compared to females (36%), 
which was statistically significant (P=0.0001). Multivariable 
analysis concluded that males had an odds ratio of 0.39 (95% 
CI: 0.17–0.89) for nausea or vomiting versus complete 
response compared to females (P=0.03) (Tables 3-5).

Age <55 vs. ≥55 years 

Fisher exact test revealed no significant differences for 
the two treatment cohorts between age and either nausea, 
CINV, or complete response. Multivariable analysis 
concluded that patients aged 55 or over had an odds ratio 
of 0.96 (95% CI: 0.49–1.89) for nausea or vomiting versus 
complete response compared to younger patients (P=0.91) 
(Tables 5,6).

MEC vs. HEC 

Fisher exact test revealed a significant difference between 
complete response with MEC (61%) and HEC (31%) 
(P=0.0012). Multivariable analysis concluded that patients 

Table 3 Outcome based on gender

Symptom
CISPL-HIGH (n=161) CISPL-WEEKLY (n=38)

Male (N=128) Female (N=33) P value Male (N=30) Female (N=8) P value

Nausea 49 (38%) 13 (39%) 1.0 8 (27%) 1 (12.5%) 0.6503

CINV 33 (26%) 16 (48%) 0.0185 4 (13%) 2 (25%) 0.5870

Complete response 46 (36%) 4 (12%) 0.0104 18 (60%) 5 (62.5%) 1.0

CINV, chemotherapy-induced nausea and vomiting.

Table 4 Anti-emetic changes and gender

Anti-emetic change
CISPL-HIGH (n=161) CISPL-WEEKLY (n=38)

Male (N=128) Female (N=33) P value Male (N=30) Female (N=8) P value

5HT3-RA change 25 (19.5%) 15 (45%) 0.0034 6 (20%) 2 (25%) 1.0

Dexamethasone change 17 (13%) 9 (27%) 0.0643 4 (13%) 2 (25%) 0.5870

Addition of aprepitant N/A N/A N/A 1 (3%) N/A N/A

Breakthrough change 18 (14%) 13 (39%) 0.0023 5 (17%) 2 (25%) 0.6236

No change 95 (74%) 12 (36%) 0.0001 22 (73%) 6 (75%) 1.0
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receiving HEC had an odds ratio of 3.51 (95% CI: 1.61–7.67) 
for nausea or vomiting versus complete response compared 
to MEC (P=0.002) (Tables 5,7).

Breakthrough

Across both treatment groups there were 38 patients 
with breakthrough anti-emetic changes. Breakthrough 
medication is defined as additional support after failed 
first-line prophylaxis resulting in nausea and/or vomiting. 
Prochlorperazine is the standard breakthrough anti-emetic 
given with MEC and HEC. When a breakthrough failure 
occurred olanzapine was substituted for prochlorperazine 
62% of the time in the CISPL-HIGH cohort, and 57% in 
CISPL-WEEKLY cohort. 

5HT3-RA change 

Out of the 48 patients that had a change to their 5HT3-RA, 

17 (35%) had a change in the strength or duration of their 
ondansetron, three (6%) were switched from ondansetron 

to palonosetron and 28 patients (58%) were switched from 
ondansetron to granisetron. 

Discussion

Although cisplatin chemotherapy is commonly associated 
with delayed CINV it is underreported in head and neck 
cancer patients. Literature searches conducted through 
PubMed for cisplatin-induced CINV, with or without 
radiation, reported mainly on breast and lung cancer 
patients (12-14). We found only one study that reported on 
anti-emetic efficacy with low-dose cisplatin and concurrent 
radiation therapy where over 50% of the population was 
being treated for head and neck cancer (15). Even then, 
the overall complete response rate (no emesis and no 
rescue) was compared for the first two cycles only, with 
aprepitant (cycle 1: 86.4% vs. cycle 2: 83.3%) and without 
(cycle 1: 72.7% vs. cycle 2: 63.6%). We found one other 
study by Tsukuda et al. that reviewed anti-emetic efficacy 
of high-dose cisplatin-based chemotherapy with head and 
neck cancer patients, but they did not receive concurrent 
radiation (16). The study used the same definition of 
complete response as our study, and determined the average 
overall complete response rate over the 5-day observed 
period to be 34% (D1: 58.3%, D2: 36.1%, D3: 33.3%, D4/
D5: 22.2%). However patients only received granisetron 
and dexamethasone. In our study the overall complete 
response rate for MEC and HEC was 61% and 31%, 
respectively. 

Table 6 Outcome vs. age

Effect
CISPL-HIGH (n=161) CISPL-WEEKLY (n=38)

<55 years (n=62) ≥55 years (n=99) P value <55 years (n=2) ≥55 years (n=36) P value

Nausea 20 (32%) 42 (42%) 0.2444 0 9 (25%) 1.0

CINV 24 (39%) 25 (25%) 0.0803 1 (50%) 5 (14%) 0.2945

Complete response 18 (29%) 32 (32%) 0.7279 1 (50%) 22 (61%) 1.0

CINV, chemotherapy-induced nausea and vomiting.

Table 7 Outcome vs. emetogenicity

Effect MEC (n=38) HEC (n=161) P value

Nausea 9 (24%) 62 (39%) 0.0937

CINV 6 (16%) 49 (30%) 0.0734

Complete response 23 (61%) 50 (31%) 0.0012

Table 5 Multivariable analysis and Wald confidence intervals

Effect Odds ratio 95% confidence limits P value

Age: ≥55 vs. <55 0.961 0.488 1.893 0.9079

Gender: male vs. female 0.387 0.168 0.891 0.0256

Emetogenicity: HEC vs. MEC 3.515 1.612 7.666 0.0016
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A study by Jahn et al. defined complete response as “no 
emesis and no use of rescue medication”. This is a major 
challenge for anti-emetic efficacy studies because the use 
of different complete response definitions makes it difficult 
to make comparisons across trials. The study reported a 
complete response rate of 86.4% and 83.3% in cycles 1 and 
2, respectively, which is higher than reported in our study. 
However it is important to note that the study by Jahn et al.  
used “no use of rescue medication” as a surrogate for no 
nausea, which is a weak indicator because patients could 
still be experiencing nausea without wanting to take their 
breakthrough medications. Patients rate nausea as more 
problematic than vomiting (17). Therefore, the definition of 
complete response may need to be modified to incorporate 
any nausea experienced, not based off breakthrough 
medication use. Delayed nausea is underestimated by 
physicians and is poorly observed because it occurs outside 
of the clinic (18,19). Patient experience is subjective and 
varies by individual, and thus it is difficult to measure 
the incidence of nausea. Breakthrough antiemetics are 
important to manage delayed nausea and prevent vomiting 
when patients do not have immediate access to their 
physicians to order more prophylactic antiemetics. In 
terms of delayed nausea control, there is a lack of clear 
evidence demonstrating that palonosetron is more effective 
than first generation 5HT3-RA. This is also the case for 
aprepitant compared to prochlorperazine (20). We know 
that dexamethasone added post-chemotherapy provides 
some control of delayed nausea, but recent studies suggest 
that olanzapine is the most effective at managing delayed 
nausea (21,22). In a recent high-dose cisplatin study analysis 
by Abe et al., olanzapine combined with triple drug therapy 
resulted in a total control rate (no nausea) of 80.5% and “no 
significant nausea” rate of 95.5% over the entire treatment 
phase (0–120 h) (23). A valuable breakthrough trial in 2013 
conducted by Navari et al. revealed that olanzapine was 
three times more effective at treating delayed nausea over 
metoclopramide for patients that initially failed first-line 
anti-emetic treatment (24). In our study, olanzapine was the 
most common switch after failed first-line breakthrough 
treatment with prochlorperazine. 

From the current study we can suggest that our 
antiemetic protocols are in need of changes. Triple drug 
therapy for high emetogenic chemotherapy is absolutely 
necessary to manage CINV in the acute and delayed phase. 
Additional support in the delayed phase is recommended 
with the optimal choice being olanzapine for breakthrough 
nausea. Although ondansetron and granisetron are similar 

in controlling CINV (25,26) the present study suggests 
a change to granisetron as the standard of care may be 
acceptable. If ondansetron is used then a cross-over to 
granisetron after failure may be used (27). 

This study was limited by its retrospective design. The 
number of patients who experienced acute or delayed nausea 
and vomiting could not be accurately determined as it is 
not recorded consistently in patient profiles and dictations. 
Thus, only the occurrence of nausea and vomiting could be 
obtained. Follow-up with patients in real-time after making 
changes to their anti-emetic regimen was not feasible and 
so it could not be accurately confirmed if patients took 
their breakthrough medication. Therefore, it was unknown 
whether the double/triplet-therapy or the breakthrough 
anti-emetics controlled CINV. Additionally, we were unable 
to determine the severity of nausea or vomiting using an 
assessment tool due to the study’s retrospective design. 
Although there were limitations, the outcomes were in line 
with potential risk factors for CINV.

Overall this study provided a Canadian perspective into 
the trials and tribulations of anti-emetic management with 
chemotherapy-induced nausea and vomiting (CINV). Since 
palonosetron is not commonly prescribed at our cancer 
centre it was necessary to review the anti-emetic protocols 
to determine the best possible treatment regimen. Moving 
forward, the first step is to follow MASCC guidelines more 
closely for scheduling 5HT3-RA and dexamethasone to 
improve complete response rates. A change to olanzapine 
as the primary breakthrough anti-emetic may help improve 
management post-chemotherapy when nausea or vomiting 
occurs. Future studies will need to be conducted once 
changes are made to our protocols to determine efficacy 
and safety, and make a stronger recommendation. From our 
view this is the first and largest study outside of a clinical 
trial setting where the primary objective focuses on nausea 
and vomiting, not progression free survival targeting the 
head and neck population. 
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