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Abstract (maximum 250, current 250)
Purpose:

We assessed the cost-effectiveness of a Risk Model-Guided (RMG) antiemetic prophylaxis
strategy compared with the Physician’s Choice (PC) strategy in patients receiving chemotherapy

for early-stage breast cancer.
Methods:

We conducted a cost-utility analysis based on a published randomized controlled trial of 324
patients with early stage breast cancer undergoing chemotherapy at two Canadian cancer centers.
Patients were randomized to receive their antiemetic treatments according to either predefined
risk scores or the treating physician’s preference. Effectiveness was measured as quality-adjusted
life years (QALYS) gained. Cost and utility data were obtained from the Canadian published
literature. We used generalized estimating equations to estimate the incremental cost-
effectiveness ratios (ICER) and 95% confidence intervals (CIs) over a range of willingness to
pay values. The lower and upper bounds of the 95% Cls were used to characterize the statistical
uncertainty for the cost-effectiveness estimates and construct cost-effectiveness acceptability

curves.
Results:

From the health care system’s perspective, the RMG strategy was associated with greater
QALYSs gained (0.0016, 95% CI: 0.0009, 0.0022) and higher cost ($49.19, 95% CI: $24.87,
$73.08) than the PC strategy, resulting in an ICER of $30,864.28 (95% CI: $14,718.98,
$62,789.04). At the commonly used threshold of $50,000/QALY, the probability that RMG
prophylaxis is cost-effective was >94%; this probability increased with greater willingness to pay

values.
Conclusion:

The risk-guided antiemetic prophylaxis is an economically attractive option for patients
receiving chemotherapy for early-stage breast cancer. This information supports the
implementation of risk prediction models to guide chemotherapy-induced nausea and vomiting

prophylaxis in clinical practices.
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Introduction

Nausea and vomiting are among the most feared and distressing side-effects of chemotherapy for
cancer patients [1-3]. They contribute to the poorer quality of life and can lead to chemotherapy
dose delays, reductions and discontinuation. The risk of chemotherapy-induced nausea and
vomiting (CINV) varies according to the type and dose of chemotherapy regimen administered
and is associated with factors, including female sex, younger age, history of motion sickness,
history of CINV with previous chemotherapy cycles as well as the endpoint chosen to measure
CINV [4-8]. Effective prophylaxis for CINV therefore requires full consideration of these
patient-centered factors in addition to the emetogenic potential of the chemotherapy agents being
used. However, most treatment guidelines recommend the selection of antiemetic agents for
patients with early stage breast cancer receiving cyclophosphamide with anthracycline-based

chemotherapy based on solely the emetogenicity of the chemotherapy regimens [4].

Despite practice-based guidelines recommending that all patients receive an antiemetic
combination containing a neurokinin-1 (NK-1) receptor antagonist, it is evident from
international data that adherence to these guidelines is not optimal [9-11] and that clinical
practice globally is much more variable than the guidelines would suggest. The reasons for this
are likely multifactorial but include the relatively high cost of NK1 inhibitors [12] and the fact
that no optimal antiemetic regimen has been identified for patients receiving cyclophosphamide

with anthracycline-based chemotherapy [5,13].

Recently, a prediction model for identifying patients at high risk of CINV was developed and
validated to guide the selection of antiemetic agents for cancer patients [14,15]. The model uses
key chemotherapy and patient-related factors for CINV to estimate numerical scoring systems
and predict patients at higher risk for acute (the first 24 hours after chemotherapy) and delayed
(between 24 hours and five days after chemotherapy) CINV prior to each cycle of the
chemotherapy. This prediction tool has good predictive accuracy, and patients identified by the
scoring systems as high-risk were three to four times more likely to develop acute and delayed
CINV than those with low-risk [16].

The clinical effectiveness of this prediction tool was assessed in a recent randomized controlled
trial (RCT) comparing the efficacy of the Risk-Model Guided (RMG) to the Physician’s Choice

(PC) antiemetic prophylaxis strategies in patients receiving cyclophosphamide with
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anthracycline based chemotherapy for early-stage breast cancer in two cancer care centers in
Ottawa, Ontario, Canada [17]. The trial showed that the RMG strategy improved control of
CINV significantly in both acute and delayed periods compared to the PC group.

Although the RMG strategy is effective in guiding the choice of antiemetic therapy, it may
involve the greater use of NK-1 receptor antagonists (e.g. aprepitant) that are more expensive
than older antiemetic agents. Given the limited health care budget, the decision to implement the
risk-guided model therapy in clinical practice should be informed by its cost-effectiveness
profile. This cost-utility study was therefore conducted to estimate the incremental cost and
quality-adjusted life years (QALYs) gained associated with the risk-guided compared with the
physician’s choice antiemetic prophylaxis strategies from the health care system’s and the

societal perspectives.
Methods

This cost-utility analysis is based on a published RCT [17] which compared the effect of the
RMG antiemetic prophylaxis on complete control of nausea and vomiting after chemotherapy
with the PC antiemetic prophylaxis. Patients randomized to the RMG arm had their acute or
delayed antiemetic risk scores calculated prior to each cycle of chemotherapy (Appendix 1).
Patients predicted to be at low-risk received antiemetic prophylaxis for moderately emetogenic
regimens based on provincial guidelines (i.e. ondansetron and dexamethasone). Patients
predicted to be at high-risk received an emetogenic regimen containing dexamethasone,
ondansetron, and aprepitant. The antiemetic protocol is shown in Appendix 2. Patients in the PC
group received antiemetic agents based on the treating physician’s choice. For each
chemotherapy cycle, the primary outcome of the RCT, i.e. complete control of nausea and
vomiting, was measured at the first 24 hours (acute), day 2 and day 5 (delayed) after
chemotherapy using a self-reported patient diary, supplementing by a telephone call by a study

coordinator.

In this present study, we used QALY to represent the effectiveness of the RMG and the PC
antiemetic prophylaxis strategies. We estimated QALY s over the entire 5-day follow-up period
by multiplying the number of days spent in four health states (no nausea or vomiting, nausea
without vomiting, vomiting without nausea, or experienced both nausea and vomiting) by their

respective utility values. We obtained utility scores for CINV from a published study that used a
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visual analog scale to estimate the utility values from 96 adult cancer patients undergoing
chemotherapy for either breast or lung cancer in the Cancer and Leukemia Group B (CALGB)
member institutions [18]. The median age of participants was 55.1 years, and the majority of
these participants were women (78.1%) and patients with breast cancer (65.7%). The mean

utility values for each health state are presented in Table 1.

We obtained resource use associated with the RMG and the PC antiemetic prophylaxis strategies
from the diaries of patients participating in the RCT. Our base case analysis employed a health
care system’s perspective and included the following health resource components: antiemetic
agents, rescue medications, chemotherapy delivered, hospitalization, and physician visits. We
sourced the cost of antiemetic agents and rescue medications from the Ontario Drug Benefit
Formulary [19]. Total medication cost included dispensing fee and 8% markup. Chemotherapy
cost consisted of drug acquisition and administration cost. The cost of 5-fluorouracil,
doxorubicin, and cyclophosphamide (FAC) was obtained from the economic analysis of
docetaxel in combination with doxorubicin and cyclophosphamide (AC) compared with FAC for
women with operable, axillary lymph node-positive breast cancer in Canada [20]. The cost of 5-
flurouracil, epirubicin and cyclophosphamide (FEC) was gathered from a Canadian cost-utility
analysis of FEC-D versus FEC 100 [21]. The cost of doxorubicin and cyclophosphamide was
based on a Canadian published study that assessed the cost-utility of adjuvant chemotherapy
using docetaxel and cyclophosphamide compared with AC in breast cancer patients [22].
Hospitalization related to CINV was measured in the RCT [17]. If a participant experienced
either acute or delayed nausea/vomiting after receiving chemotherapy, the severity of CINV was
assessed by a research coordinator. If the CINV led to any hospitalizations, the severity of the
CINV was coded as Grade 3 hospitalization in a case report form. We mapped this hospital
admission data to average hospital cost per visit of $3,226 (length of stay=2.7 days) for nausea
and $3,602 (length of stay=2.9 days) for vomiting sought from the Ontario Case Costing
Initiative [23]. Initial and follow-up fees for a medical oncologist visit were based on the Ontario
Schedule of Benefits for Physician Services [24]. We inflated all cost to 2015 Canadian dollars

using Consumer Price Index (Healthcare Component) [25].

We performed a cost-utility analysis using the net benefit regression framework [26]. We first
converted QALY s into a monetary benefit by multiplying QALY's with a range of willingness to
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pay (WTP) values. The WTP represents the amount that a decision maker is willing to pay for an
additional unit of QALY. The net benefit is equal to the monetary value of the outcome gain
(QALYs*WTP) and the cost difference between antiemetic prophylaxis strategies. Given that the
appropriate value of WTP is unknown, we assumed a series of WTP values ranging from $0 to
$120,000 per QALY. We used the generalized estimating equations (GEES) [27] to calculate the
incremental net benefit (INB) while controlling for unbalanced confounding factors and repeated
nature of cost and outcome data. Patients and cycles of the chemotherapy were the units of
analysis in this study. Guided by previous studies [14,15,17], we included the following factors
in the net benefit regression: age, type of the chemotherapy received, history of motion or
morning sickness, the number of the chemotherapy cycle, alcohol intake per day, and the
presence of comorbidity. The INB was denoted by the coefficient of the intervention indicator.
The intervention is cost-effective if the INB is greater than zero. An incremental cost per QALY

gained is equal to the value at which INB is equal to zero [28].

We characterized the statistical uncertainty by estimating 95% confidence intervals (Cls) using a
non-parametric bootstrapping method. Based on 5,000 iterations, we created cost-effectiveness
acceptability curves (CEACS), which link the probability of an intervention being cost-effective
over a range of threshold values that the decision makers may be willing to pay for an additional
unit of QALY. The uncertainty of the INB was also displayed visually by plotting the INB and
its 95% Cls over the range of WTP values.

As a secondary analysis, we conducted a cost-utility analysis from a societal perspective and
included productivity loss. We approximated the productivity loss associated with CINV by
multiplying time lost from paid employment due to CINV with average hourly wages reported
by Statistics Canada [29]. A prospective, multicenter, observational study estimated the effect of
CINV on functional status and cost in 128 patients receiving cancer care from five Canadian
centers and found that patients with CINV lost, on average, 2.8 hours from their paid
employment [30]. All resources and unit cost included in our study are shown in Table 1.

We did not discount both cost and QALY because the time horizon of the analysis was five

days following the chemotherapy.

All analyses were performed using STATA version 14.1 (StataCorp, College Station, TX). The
study protocol has been approved by local institutional review boards.
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Results

The trial enrolled 324 patients (154 patients in the RMG group and 170 in the PC control group).
Characteristics of patients enrolled in the trial were described elsewhere [17]. In brief, patients in
both groups were well-balanced in terms of age, the stage of breast cancer, the number of
chemotherapy cycles, coexisting medical conditions, and risk factors for CINV. However, health
resource use varied considerably across arms. In the RMG group, medical oncologists prescribed
three antiemetic prophylaxis regimens, including dexamethasone (day 1 or day 1-3), ondansetron
(day 1), and aprepitant (day 1-3). The percentage of patients who received aprepitant increased
from 83.9% at cycle 1 following the chemotherapy to 94.6% at cycle 4. For patients in the PC
group, 17 to 29 antiemetic prophylaxis regimens were used. The three most commonly
prescribed regimens included a combination of dexamethasone (day 1-3) and ondansetron (day
1-3) followed by a combination of dexamethasone (day 1-3) and ondansetron (day 1) as well as
dexamethasone (day 1-3) and ondansetron (day 1-2), respectively. Patients in both groups had
comparable numbers of physician visits (2.2 for RMG vs. 2.2 for PC, p=0.631) during the
follow-up period. Patients in the RMG group experienced fewer numbers of hospital admissions
(one admission for RMG vs. three admissions for PC, p=0.387) and fewer hours lost due to
CINV than the PC group (2.67 vs. 3.68, p-value <0.001).

Table 2 shows the cost, QALY's and incremental cost-effectiveness ratios estimated from this
study. For both groups, the cost of medication was the main cost driver (84% for RMG vs. 79%
for PC), followed by physician cost (7.3% for RMG vs. 7.4% for PC) and hospital cost (0.7% for
RMG vs. 2.1% for PC), respectively. From a perspective of the publicly funded health care
system, the RMG strategy led to an additional cost of $49.19 (95% CI: $24.87, $73.08) but also
improved 0.0016 units of health outcome (95% CI: 0.0009, 0.0022), yielding an incremental
cost-effectiveness ratio of $30,864.28 per QALY gained (95% ClI: $14,718.98, $62,789.04).

The net-benefit regressions revealed positive INB when WTP values were greater than $30,000
per QALY gained [Figure 1a], suggesting that the use of the RMG antiemetic prophylaxis is
cost-effective if the health care system is willing to pay at least $30,000 to improve one unit of
QALY. The INB was also found to increase with the greater value of WTP, ranging from -
$46.52 to $143.53. We did not observe any significant interactions between the treatment

indicator and other confounding factors.
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Uncertainty analysis

The 95% Cls around the INB estimates were wider with the greater value of WTP, indicating

higher uncertainty with higher willingness to pay [Figure 1a].

The cost-effectiveness plane [Figure 2a] reveals that the RMG antiemetic prophylaxis incurred
higher cost but improved QALY compared to the PC prophylaxis strategy in 100% of the 5,000
bootstrapping iterations. The CEAC (Figure 3) indicates that the probability that the RMG
strategy is cost-effective increased with greater WTP values. At a commonly used threshold of
$50,000 per QALY gained, there was 94% that the RMG antiemetic prophylaxis is cost-effective
compared with the PC prophylaxis strategy.

Secondary analysis

From the societal perspective, the RMG antiemetic prophylaxis was also associated with higher
cost ($20.58, 95% Cl: -$4.52, $47.07) and better health outcome (0.0016 QALYSs, 95% CI:
0.0009, 0.0022) than the PC prophylaxis strategy, leading to an incremental cost-effectiveness
ratio of 12,914.65 per QALY gained (95% ClI: -$2,570.40, $41,042.95). Holding other factors
constant, the INB values were found to be positive after the WTP value was greater than $10,000
per QALY gained [Figure 1b]. This means that the RMG would be considered as a cost-effective
option if the society is willing to pay greater than $10,000 per one additional QALY gained.
Similar to our base case analysis, the uncertainty around INB and the probability that the RMG is
cost-effective increased with higher WTP values. However, the probability that the RMG
strategy is cost-effective compared to the PC strategy was 99.4% at the commonly used WTP of
$50,000 per QALY [Figure 2b and 3].

Discussion

Our trial-based cost-utility analysis suggests that the risk-guided antiemetic prophylaxis strategy
was cost-effective from the perspective of the publicly funded health care system. This favorable
cost-effective finding may be due to fewer hospital admissions and greater QALY gained as a
result of better CINV control in the RMG group. These health benefits could offset the higher

cost of a novel antiemetic agent used.
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The RMG antiemetic prophylaxis was more economically attractive from the societal perspective
whereby productivity loss attributed to CINV was taken into account. Our finding was plausible
given that indirect cost of CINV is substantial. In 1993, O’Brien et al. [30] estimated the cost of
CINV in five Canadian Centers before the advent of the serotonin (5-HT3) or NK-1 receptor
antagonists and found that CINV led to an average loss of 2.8 hours of paid employments or an
additional productivity loss of $118.70 per patient. This indirect cost accounted for two-third of
total CINV cost. More recently, Lachaine et al. [31] reported that patients with CINV lost an
average of 12.9 hours from their paid employment, corresponding to $233 per patient or 83% of
total cost of CINV in 2005.

To date, no study has compared the cost-effectiveness of the risk-guided model to the
physician’s choice CINV prophylaxis. Existing studies assessed the cost-effectiveness of various
antiemetic regimens and suggested that compared to non-aprepitant regimens, aprepitant-based
regimens were associated with improved QALY at a higher cost and found to be cost-effective
in Belgium [32], Germany [33] and Hong Kong [34] but not in the US [35]. The unfavorable
cost-effectiveness findings in the US was deemed to be a result of the omission of hospital cost
and the higher cost of aprepitant compared to other countries. Unlike other studies, Moore et al.
[35] did not include hospital cost in the cost of care estimation. In their sensitivity analysis, the
authors suggested that the use of aprepitant became cost-effective after the total cost of
aprepitant was lower than US$32 per dose. In Canada, aprepitant would be cost-effective at a
threshold of C$20,000 per QALY from the health system’s perspective if its cost was reduced to
C$9.53 per dose (in 2015 Canadian dollar) [36]. Our sensitivity analysis was in line with this
Canadian study and showed that the ICER of the RMG strategy would be lower than $20,000 per
QALY gained if the cost of aprepitant was decreased to 25% of its current price, i.e. from
C$34.39 to C$8.60 (data not shown). Although it is difficult to compare our findings to existing
studies due to different comparators used in the analysis, their findings could partially explain
why patients in the risk-guided model group incurred higher total costs than the PC group. In our
study, aprepitant was prescribed more often for patients in the RMG group than the PC group

(92.1% vs. 19.2%), and the average cost of aprepitant was C$34.39 per dose.

This economic evaluation was based on an RCT that allows prospective collection of health

resource use and effectiveness measures. The use of the net-benefit regression framework
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eliminates the ambiguous situation when an incremental cost-effective ratio (ICER) is negative
because the cost and QALY measures are combined and shown as a single value called an INB.
With a negative ICER estimate, an intervention could be interpreted as a cost-savings (less
expensive but improved QALY's) or a non-economically attractive option (more expensive with
fewer QALYSs) strategy. With the net-benefit regression, the negative INB solely reflects that the
intervention is not cost-effective. The net-benefit regression framework also allows us to apply a
standard regression technique, i.e. a GEE regression, to estimate the value of money of the
antiemetic prevention strategies while adjusting for repeated nature of cost and outcome data and

remaining confounding factors.

Our study has some limitations that merit discussion. First, as shown in the results of the
sensitivity analyses (Figures 2a and 2b), there was a great level of uncertainty around QALY
estimates. The high level of uncertainty may be due to QALY values that were estimated by
mapping the number of days spent in different nausea/vomiting states measured in the RCT [17]
to their respective utility scores reported in the published study [31]. There is some concern
whether QALY s adequately capture all of the benefits in situations with acute, severe health
states, like CINV. Although the generic rating scales instrument was able to rank utility values
by degrees of nausea and vomiting, it may be insensitive to capture functioning changes
expected in patients with CINV. This potential measurement error may under- or over-estimate
the cost-effectiveness ratios and the probabilities that the RMG strategy was cost-effective.
Although it would have been ideal to estimate utilities from the clinical trial population, a health

utility questionnaire was not included in the original trial.

Second, as our study was based on a single RCT, health resource use by trial participants may
not represent the actual use in clinical practices. Moreover, hospital cost used in our study may
not reflect actual demand for hospital care in this population because the original trial did not
collect hospital length of stays. To assess the effect of hospitalization on the cost-effectiveness
results, we performed a scenario analysis by excluding hospitalization cost from the analysis. As
expected, the estimated incremental cost-effectiveness ratios increased from $30,864 to $39,736
per QALY gained from the perspective of the healthcare system and $12,915 to $22,111 per
QALY gained from the societal perspective (Appendix 3).
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Another limitation is that the current study compared the RMG to the PC antiemetic prophylaxis
strategy, whereby the PC group could choose whatever antiemetic combination they felt was
appropriate. Multiple studies have shown that CINV prophylaxis according to guidelines is
significantly more effective than CINV prophylaxis at the physician's choice [37]. However, as
stated in the introduction, antiemetic prescribing in real-world practice is significantly different
from that recommended in guidelines. An important contribution of our analysis is that the
Physician’s Choice group reflects real-world practice as the oncologist could prescribe whatever
antiemetic regimen they wish [17]. While this economic evaluation was conducted from the
Canadian perspective, our study provides an example and a framework for others who are

interested in evaluating the value for money of real-world antiemetic prophylaxis strategies.

Finally, we obtained productivity loss data from the Canadian study conducted in 1993; these
data might be overestimated because the advent of a new class of antiemetic drugs, such as
aprepitant, might reduce the incidence, severity and the impact of nausea and emesis on the loss
of productivity for patients and their caregivers. Despite these limitations, we characterized the
statistical uncertainty in the data using the 95% Cls and presented the results on a cost-
effectiveness plane. Our uncertainty analysis suggested that the probability that the RMG is cost-
effective was above 94% from the health care system’s and 99% from the societal perspectives at
the commonly used threshold of $50,000 per QALY.

Despite these limitations, our study highlights that the RMG for prevention of CINV offers a
good value for money from both publicly funded health care system’s and societal perspectives.
The results of this economic evaluation can be used to support the decision to implement the risk

prediction model to guide CINV prophylaxis in clinical practices.
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Table 1. Input parameters used for a cost-utility analysis

Variable Value Source
Cost
Antiemetic agent/rescue therapy ($ per dose)
— Dexamethasone 10 mg 5.48
— Dexamethasone 4 mg 0.08
— Ondansetron 8 mg 7.44 _ _
— Aprepitant Tri-pack (80/125 mg) 34.39 Ontario Drug Benefit
— Olanzapine 2.5 mg 0.49 formulary (2016)
— Methotrimeprazine* 0.28
— Metoclopramide 10 mg 0.07
— Prochlorperazine 10 mg 0.22
Chemotherapy agent ($ per cycle)
— 5-fluorouracil, doxorubicin and 229.36 Mittman et al. (2010)
cyclophosphamide (FAC)
— Doxorubicin and cyclophosphamide 324.75 Younis et al. (2008)
(AC)
— b-flurouracil, epirubicin and 895.33 Younis et al. (2011)
cyclophosphamide (FEC)
Hospitalization ($ per admission)
— Nausea 3,226.10 Ontario Case Costing
Initiative (2012)
— Vomiting 3,602.21 Ontario Case Costing
Initiative (2012)
Medical oncologist visit ($ per visit)
— Initial visit 157 Ontario Schedule of Benefits
— Follow-up visit 31 for Physician Services (2015)
Productivity loss
— Number of lost hour per 2.75 O’Brien et al. (1993)
chemotherapy-induced nausea
vomiting episode
— Average wage ($) 26.91 Statistics Canada (2016)
Utility values
— No nausea or vomiting 0.82
— Nausea without vomiting 0.60
— Vomiting without nausea 0.55 Grunberg et al. (2009)
— Experience nausea and vomiting 0.42




Table 2. Cost, quality-adjusted life year and incremental cost-effectiveness ratios

Variable RMG group PC group Mean difference
(n=154) (n=170) (95% CI)

Unadjusted cost ($), mean (SD)

— Medication 788.33 (282.44) 739.30 (280.75) 49.03 (15.16, 80.16)
— Hospital 6.48 (144.56) 19.61 (265.32) -13.13 (-39.22, 12.89)
— Physician 68.39 (58.04) 69.01 (58.12) -0.63 (-7.52, 5.81)
— Productivity loss 78.91 (75.17) 108.92 (86.37) -30.02 (-40.01, -20.57)
— Total health system cost 863.19 (330.02) 828.02 (384.40) 35.15 (-8.84, 76.68)
— Total societal cost 942.10 (354.64) 937.03 (400.62) 5.07 (-40.79, 50.50)
Unadjusted QALYs 0.0152 (0.0069) 0.0134 (0.0068) 0.0018 (0.0011, 0.0027)

Adjusted* incremental cost, mean (95% CI)

— Health system’s perspective

$49.19 ($24.87, $73.08)

— Societal perspective

$20.58 (-$4.52, $47.07)

Adjusted* incremental QALY,
mean (95% CI)

0.0016 (0.0009, 0.0022)

Cost ($) per QALY gained

— Health system’s perspective

30,864.28 (14,718.98, 62,789.04)

— Societal perspective

12,914.65 (-2,570.40, 41,042.95)

* adjusted for age, type and the number of chemotherapy agents, history of motion or morning
sickness, alcohol intake per day, and presence of comorbidity
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Figure la. Estimated incremental net benefit from the health system’s perspective as a function
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Figure 1b. Estimated incremental net benefit from the societal perspective as a function of
willingness to pay values
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Figure 2a. Cost-effectiveness plane representing estimated cost per QALY from the healthcare
system’s perspective
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Figure 2b. Cost-effectiveness plane representing estimated cost per QALY from the societal
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Appendix 1. Risk scoring system for acute and

vomiting (CINV) [1,2]

delayed chemotherapy-induced nausea and

Acute CINV Risk Index

Delayed CINV Risk Index

Start at base score of 10

If the patient is between 40 to 60 years of age,
subtract 3

If the patient is > 60 years, subtract 4

If the patient has existing comorbidity (e.g.
cardiovascular disease, diabetes,
gastrointestinal, musculoskeletal, thyroid,
other), subtract 2

If the patient consumes at least one alcoholic
drink per day, subtract 1

If the patient is about to receive cycle 3 or
beyond, subtract 1

If the disease site is gynecological and
gastrointestinal, subtract 2

If the patient is about to receive anthracycline
based chemotherapy, add 1

If the patient is about to receive platinum
based chemotherapy, add 3

If the patient has disease stage | or 11, add 1
If the patient is taking non prescribed
treatments for emesis control at home, add 2

Start at base score of 20

If the patient is < 40 years, add 8

If the patient received a 5SHT3 anti-emetic
+ dexamethasone post chemo, add 5

If the patient had prior nausea/vomiting
before starting the current chemo, add 14
If the patient had morning sickness during
a pregnancy (if applicable), add 7

If the patient is taking non prescribed anti-
emetics at home, add 23

If the patient had > one vomiting episode
during the first 24 hours post chemo, add
7

If the patient is about to receive cycle 3 or
beyond, subtract 7

For every hour the patient slept on the
night before chemo, subtract 1

Appendix 2. Antiemetic schedule for the Risk Model Generated Arm

Emesis Day of Chemotherapy 8hrs Post Chemo Day 2-3 Post Chemo
Regimen

Escalation

Level-0 Dexamethasone 10mg PO Dexamethasone 4mg PO Dexamethasone 4mg PO twice daily
Ondansetron 8mg PO Ondansetron 8mg PO Ondansetron 8mg PO twice daily

Level-1 Dexamethasone 12mg IV Ondansetron 8mg PO Aprepitant 80mg PO daily
Ondansetron 8mg PO
Aprepitant 125mg PO

Level-2 Dexamethasone 12mg 1V Ondansetron 8mg PO Aprepitant 80mg PO daily
Ondansetron 8mg PO Dexamethasone 8mg PO daily
Aprepitant 125mg PO

Level-3 Dexamethasone 12mg IV Ondansetron 8mg PO Aprepitant 80mg PO daily
Ondansetron 8mg PO Dexamethasone 8mg PO Dexamethasone 8mg PO daily
Aprepitant 125mg PO Olanzapine 2.5mg PO Olanzapine PO 2.5mg daily for 7

days total
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Note: ICER, incremental cost-effectiveness ratio
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