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O ver the past few years in oncology, there
has been a rapid rise in publications de-
scribing the development of predictive

models. As highlighted in a recent editorial,
there have been more than 100 predictive mod-
els in prostate cancer alone.1 The intent of such
models is to estimate the likelihood of a given
patient developing the prognostic or predictive
event of interest. Armed with such information,
clinicians may be able to act preemptively in
order to avoid the event in the first place.

The basic methodology in developing a pre-
dictive model involves collecting patient data at
the start of an observation period and then doc-
umenting which patients have developed the
event of interest.2 Statistical techniques such as
multivariable regression analysis and recursive
partitioning are then used to identify which pa-
tient variables are significantly associated with
the event. The final set of coefficients can be
used to develop a numerical index or nomogram
for identifying patients at high risk through the
establishment of thresholds or cut-point scores,
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ia statistical techniques.3 As a final step, the
redictive model must undergo external valida-
ion, ideally from an independent sample of pa-
ients through a prospective evaluation process.4

nfortunately, the majority of predictive models
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Predictive Tool for Identifying Patients at High Risk for CINVAQ: 1
spectively validated on a sample of patients who were not part
of the initial model-development cohort.1

Even if a predictive model has undergone both internal
and external validation, it may not be ready for adoption
because it has not been established that its application will do
more good than harm to patients.1 The final objective of any
predictive model is to accurately identify patients at high risk
and, with this information, to adapt clinical decisions that
hopefully will result in improved patient outcomes. Ulti-
mately, this can be demonstrated only through a randomized,
controlled trial in which patients are allocated into a usual-
practice control group or receive prediction model–guided
care with preestablished medical interventions for those
deemed to be at high risk. Therefore, the true success of any
predictive index would be apparent if patients receiving mod-
el-guided care had improved clinical outcomes compared with
the usual-care group. Given the overall complexity and cost
of model development and validation, it is not surprising that
relatively few have been adopted into clinical practice.

In 2009, our group developed and externally validated 2
predictive indexes for acute and delayed, moderate to severe
(ie, � grade 2; see Table 1) chemotherapy-induced nausea
and vomiting (CINV).5,6 Major predictors for acute and de-
layed CINV were consistent with the literature and included
(1) age younger than 40 years, (2) platinum- or anthracy-
cline-based chemotherapy, (3) low alcohol consumption, (4)
emesis in earlier cycles of chemotherapy, (5) previous history
of morning sickness, and (6) prior emetic episodes within the
same or from previous chemotherapy regimens (Table 1).5,6

The initial studies suggested that the acute and delayed CINV
indexes were able to correctly classify approximately 68% of
patients into low- and high-risk groups, which were based on
a final set of cut-point scores.5,6

As part of the external validation process, 2 planned pro-
spective studies were undertaken in a sample of patients from
2 cancer centers that were not part of the original model-

Table 1

Risk Scoring System for Acute and Delayed Chemoth
ACUTE CINV RISK INDEX

Start at base score of 10
● If the patient is between 40 and 60 y old, subtract 3
● If the patient is � 60 y old, subtract 4
● If the patient has existing comorbidity (eg, cardiovascular disease,

diabetes, gastrointestinal, musculoskeletal, thyroid, other), subtract 2
● If the patient consumes at least one alcoholic drink per day, subtrac
● If the patient is about to receive cycle 3 or beyond, subtract 1
● If the disease site is gynecological or gastrointestinal, subtract 2
● If the patient is about to receive anthracycline-based chemotherapy
● If the patient is about to receive platinum-based chemotherapy, add
● If the patient has disease stage I or II, add 1
● If the patient is taking nonprescribed treatments for emesis control

home, add 2
development study. In the first of these studies, involving 94 r
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atients who received 181 cycles of chemotherapy, up to 74%
f patients were correctly classified into high- and low-risk
roups, depending on where the cut-point score was set.7

In this article, we report the findings of the second external
alidation study, which enrolled 97 patients who received a
otal of 401 cycles of chemotherapy. The primary objective of
he current study was to prospectively validate the prediction
coring systems for acute and delayed CINV in an indepen-
ent sample of patients receiving outpatient chemotherapy.
he final objective of this initiative will be to determine if
ptimal emesis control can be achieved using validated pre-
ictive models.

ETHODS

atients

Patients with a range of malignancies who were scheduled
o receive outpatient chemotherapy at the Ottawa Hospital
ancer Centre and the Irving Greenburg Family Cancer
entre, also in Ottawa, were approached about the study.
nce written informed consent was received, the initial data

ollection consisted of patient demographics, disease-related
nformation, and potential predictive factors for CINV such
s a history of motion sickness, a history of morning sickness
uring a previous pregnancy (if applicable), and daily alcohol
onsumption.

Just prior to each cycle of chemotherapy, additional infor-
ation was collected, including (1) the scheduled antiemetic

rophylaxis, (2) the anticancer agent(s) prescribed, (3) the
atient’s expectation of becoming nauseous following chemo-
herapy, (4) food intake the morning of chemotherapy, and
5) the number of hours of sleep the night before chemother-
py. Also at this time, anxiety levels were measured via a
-point Likert scale (graded as none, mild, moderate, and
igh). For the patients in this study, no predefined antiemetic
rescriptions were built into the chemotherapy regimen;

y-Induced Nausea and Vomiting (CINV)
DELAYED CINV RISK INDEX

1

Start at base score of 20
● If the patient is � 40 y old, add 8
● If the patient received a 5-HT3 antiemetic with or without

dexamethasone postchemo, 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 nonprescribed antiemetics at home,

add 23
● If the patient had one or more vomiting episodes during the

first 24 hours postchemo, 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
erap

t 1

, add
3

at
ather, antiemetics were prescribed by the medical oncologist,
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Dranitsaris et al
and no adjustment was made based on the calculated acute or
delayed CINV risk score. Permission to conduct the study was
received by the local institutional ethics review board.

Classification of Patients

Prior to each cycle of chemotherapy, the acute and delayed
scoring systems were applied to estimate risk scores for each
patient for that cycle of chemotherapy (Table 1). From the
original model-development studies, patients with acute and
delayed scores that were � 7 and � 16, respectively, were
categorized as being at high risk for a CINV event.5,6 These
were the risk-score cut points identified in the original model-
development studies. With these cut points, the risk model
sensitivity (ie, true-positive rate), specificity (ie, true-negative
rate), and correct classification rate were maximized.5,6

Collection of Outcomes Data

Patients were provided with a diary for daily self-reporting
of events. Data collection included the number of vomiting
episodes; the occurrence, intensity, and duration of nausea in
the first 24 hours and from days 2 through 5 following che-
motherapy; and the use of nonprescribed drugs at home for
emesis control. The National Cancer Institute’s Common
Terminology Criteria for Adverse Events (NCI CTCAE)
V4.0 was used to capture the grade of both acute and delayed
nausea and vomiting (grades 0–4). To obtain additional
information about the patient’s perceived severity of emetic
events, each episode of nausea and vomiting was rated using
a 4-point Likert scale (none vs mild vs moderate vs severe).
Patients were contacted by telephone the day after chemo-
therapy and on day 5 to ensure that the diary was completed
accurately. After they completed each chemotherapy cycle,
patients were asked to rate their overall control of vomiting
and nausea using a 4-point Likert scale (1 � terrible to 4 �
excellent).

Statistical Analysis and Validation of the Scoring Systems

Demographic data and disease characteristics were pre-
sented descriptively. The primary end points in the current
study were the incidence of moderate to severe (ie, � NCI
CTCAE grade 2) acute and delayed CINV. The end points
were defined as a composite measure consisting of NCI CT-
CAE grade 2 to 4 nausea and vomiting or moderate to severe
vomiting and nausea as described in the 4-point Likert scale.

To measure the association between the calculated risk
score and the probability of acute and delayed CINV, 4
univariate logistic regression analyses with an adjustment for
clustering on each chemotherapy cycle number were under-
taken. In the initial model-development phase of the study,
the scoring system was designed to reflect clustering within a
patient receiving consecutive cycles of chemotherapy. Patient
score and risk category (high vs low) were the lone indepen-
dent variables in the logistic regression models. The intent of
this analysis was to determine the probability of acute and
delayed CINV by patient score and the odds ratio (OR) for an

acute and delayed event by risk category (high vs low). The t

VOLUME XX, NUMBER X � MONTH 2012 w
robability of acute and delayed CINV for each patient was
etermined by the following:

1/�1 � exponential�constant � risk score � model coefficient��
he constant and model coefficient for the variable risk score
ere obtained from the univariate logistic regression analyses.
he goodness of fit of the univariate models was then assessed
ith the Hosmer-Lemeshow test.8

As part of the validation process, the predictive accuracy
f each risk-scoring system was determined by measuring the
pecificity, sensitivity, and area under the receiver operating
haracteristic (AUROC) curve.9,10 These parameters were
stimated with an adjustment for clustering within a patient
eceiving multiple cycles of chemotherapy. Discrimination re-
ers to the ability of a diagnostic test or predictive index to
ccurately identify patients at low or high risk for the event
nder investigation and is often presented as the AUROC.10

n addition to establishing the above characteristics using the
riginal cut points for differentiating between low and high
isk for CINV (ie, a score of � 7 and � 16 for acute and
elayed CINV, respectively), 2 further thresholds were tested.
or the acute CINV risk index, cut-point scores of � 9 and

11 were evaluated. For the delayed CINV risk index, cut-
oint scores of � 12 and � 20 were tested. Therefore, eval-
ating 3 cut-point scores for each risk index allowed the
dentification of optimal risk score thresholds. All of the
tatistical analyses were performed using Stata, V11.0 (Stata-
orp, College Station, Texas).

ESULTS
From November 2010 to March 2011, 175 patients were

pproached for the study. Of these, 97 completed and re-
urned their diaries, 8 declined to take part, 6 were ineligible,
0 did not return their diaries, 14 felt too unwell to complete
heir diaries, and 20 died. Over the evaluation period, 97
atients received a total of 401 cycles of chemotherapy. The
edian age of patients was 60 years, and 73% were women

Table 2). Approximately 52% of patients had breast cancer,
ut the other major solid tumor malignancies were also rep-
esented (Table 2).

The majority of patients (76%) had stage III or IV
isease, 45% had other concomitant medical conditions
eg, diabetes, cardiovascular disease), and approximately
0% were chemotherapy-naive. In addition, 32% of pa-
ients reported that they consumed at least 1 alcoholic
everage on a daily basis (Table 2).

Over the 401 cycles of treatment, the chemotherapy was
latinum- or anthracycline-based in 27% and 12% of pa-
ients, respectively. Prior to each cycle, approximately 79% of
atients received a 5-hydroxytryptamine3 (5-HT3) antiemetic
eg, ondansetron) as part of their primary prophylaxis. A
-HT3 antiemetic was used postchemotherapy in approxi-
ately 68% of cycles. Dexamethasone was used as part of

rechemotherapy primary prophylaxis in approximately 77%
f cycles and postchemotherapy in 43% of cycles. Aprepi-

ant, a neurokinin 1 (NK1) receptor antagonist, was used in

ww.SupportiveOncology.net 3
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nly 11% of cycles before and after chemotherapy (Table 2).
rior to the next cycle of chemotherapy, 15 patients (11.2% of
ycles) stated that they had used a nonprescribed treatment at
ome for nausea and vomiting control. These drugs included
imenhydrinate, bismuth subsalicylate (Pepto-Bismol; Procter &
amble, Cincinnati, Ohio), and antacids.
Potential risk factors and CINV outcomes data are pre-

ented in Table 3. Patients reported that they slept a median
f 6 hours the night before chemotherapy, and 95.5% stated
hat they had a meal prior to receiving chemotherapy treat-

able 3

actors Predictive for Acute and Delayed Nausea
nd Associated Outcomes Data

CHARACTERISTIC

VALIDATION
SAMPLE

(N � 401 CYCLES)

A meal prior to chemotherapy 95.5%

Median number hours of sleep night before
chemotherapy (range)

6 (0–10)

Taking nonprescribed drugs at home for emesis
control

11.2%

Patient expectation of nausea/vomiting just to
each treatment cycle

6.5%

Patient anxiety just prior to each treatment cycle

None 64.1%

Mild 14.0%

Moderate 22.0%

Patient assessment of overall vomiting control
after each cycle

Excellent 87.7%

Satisfactory 8.7%

Poor 2.5%

Terrible 1.0%

Missing 0.5%

Patient assessment of overall nausea control
after each cycle

Excellent 61.3%

Satisfactory 27.4%

Poor 9.2%

Terrible 1.5%

Missing 0.5%

� Grade 2 CINV within the first 24 h 13.5%

� Grade 2 CINV from days 2 to 5 21.4%

Mean duration of acute nausea, h (range) 1.5 (0–24)

Mean duration of delayed nausea, h (range) 3.7 (0–96)

Calculated acute CINV risk score, median (range)a 6 (0–13)

Patient cycles determined to be at high risk for
acute CINV (score � 7)

44.9%

Calculated delayed CINV risk score, median
(range)b

13 (0–65)

Patient cycles determined to be at high risk for
delayed CINV (score � 16)

39.1%

Based on the original publications,5,6 an acute score � 7 was considered to be high risk

for acute chemotherapy-induced nausea and vomiting (CINV).

A delayed score � 16 was considered to be high risk for delayed CINV.
Table 2

Patients and Treatment Characteristics in the
Validation Sample

CHARACTERISTIC
VALIDATION SAMPLE

(N � 97)

Median age, y (range) 60 (28–100)

Female gender 73.1%

Type of cancer

Breast 52.5%

Gastrointestinal 2.1%

Genitourinary 4.3%

Lung 16.8%

Other 24.3%

Stage I/II vs III/IV 23.7% vs 76.3%

Concomitant medical conditionsa 45.4%

Chemotherapy-naive 80.4%

Emesis with previous
chemotherapy

12.4%

History of motion sickness 23.7%

History of morning sickness during
pregnancy

27.8%

Daily alcohol intake 31.9%

Number of cycles delivered 401

Type of chemotherapy n � 401

Platinum-based 27.2%

Anthracycline-based 12.2%

Taxane 31.7%

Other 28.9%

Prechemotherapy antiemetics n � 401

None 3.7%

Ondansetron/granisetron alone 3.0%

Dexamethasone �
prochlorperazine

15.0%

Dexamethasone � ondansetron 62.6%

Ondansetron � aprepitant 8.8%

Prochlorperazine alone 0.5%

Prochlorperazine � ondansetron 4.0%

Otherb 2.4%

Postchemotherapy antiemetics n � 401

None 4.2%

Ondansetron alone 11.2%

Dexamethasone �
prochlorperazine

8.5%

Dexamethasone � ondansetron 14.7%

Ondansetron � aprepitant 3.7%

Prochlorperazine alone 9.2%

Prochlorperazine � ondansetron 12.7%

Dexamethasone � ondansetron �
prochlorperazine

20.4%

Otherb 15.4%
aCardiovascular disease, diabetes, gastrointestinal, musculoskeletal, thyroid, other.
ent. Prior to each cycle, only 6.5% of patients over 401

THE JOURNAL OF SUPPORTIVE ONCOLOGY
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Dranitsaris et al
cycles expected to have nausea and vomiting, and their anx-
iety was moderate in only 22% of cases (Table 3). Of these,
none of the patients stated that they had a high anxiety level
before the start of treatment.

Following the completion of each chemotherapy cycle,
patients were asked to rate their overall control of vomiting
and nausea using a 4-point Likert scale. Following the com-
pletion of 401 cycles of systemic therapy, 87.7% considered
the control of vomiting to have been excellent, compared
with only 61.3% in the case of nausea (Table 3). Vomiting
and nausea control were reported to have been poor or ter-
rible in only 3.5% and 10.7% of patients cycles, respectively.
When the composite end point of moderate to severe nausea
and vomiting (� grade 2) was determined, an acute- and
delayed-CINV event occurred in 13.5% and 21.4% of cycles,
respectively. The findings suggested that nausea was the most
problematic symptom, with each moderate to severe event in
the acute and delayed setting lasting a mean of 1.5 to 3.7
hours, respectively (Table 3).

External Validation: Acute CINV Risk Index

As part of the external validation process, the acute- and
delayed-risk scores were calculated for each patient prior to
each cycle of chemotherapy (Tables 1 and 3). Approximately
45% of patient cycles were considered to be high risk for acute
CINV according to the original cut point of � 7.5 Patients
who were considered to be at high risk for acute CINV had a
median score of 8 compared with a median of 6 in patients
considered to be at low risk (P � .001). Figure 1 illustrates the
association between the probability of acute CINV and the
calculated risk score in the cohort of patients who had re-
ceived 401 chemotherapy cycles. Supporting the original
model-development studies, patients with higher scores had
an increased likelihood of suffering from an acute CINV

Figure 1 Association between the probability of
acute chemotherapy-induced nausea and
vomiting (CINV) and the calculated score.
event (Figure 1). For each additional unit, there was a 37% w

VOLUME XX, NUMBER X � MONTH 2012 w
elative increase in the risk of acute CINV (OR � 1.37, P �
001).

The intent of the AUROC analysis was to identify a
hreshold where the sensitivity and specificity of a predictive
ool are maximized. Using a cut-point score � 7, the associ-
ted sensitivity and specificity were 68.5% and 58.8%, respec-
ively, with 60.1% of patient treatment cycles being correctly
lassified as high or low risk (Table 4). The univariate logistic
egression analysis that used this cut point revealed that
atients who were considered to be at high risk were 3.1 times
ore likely to suffer from an acute CINV event compared
ith patients considered to be low risk by the index (OR �
.1, P � .006). Raising the cut point to � 9 reduced the
ensitivity but improved both the specificity to 86.7% (ie, 97
dditional true negatives would be picked up) and the pro-
ortion of patients correctly classified to 80.3% (Table 4).
owever, the drawback of raising the cut point to � 9 would

e that 16 true positives would be missed.
The interpretation is that raising the cut point to � 9

ould increase the number of true negatives (ie, people who
re deemed to be at low risk by the index who do not have a
INV event) at the expense of missing some true positives,
6 patients in this case. Raising the cut-point score to � 11
id not have an appreciable impact on the predictive power of
he acute CINV risk model and would result in more true
ositives being missed (Table 4). Therefore, the oncologist
ould need to decide between using � 7 or � 9 as the

hreshold for classifying patients as “high risk,” while being
ware of the drawbacks in terms of over- and undertreating
atients (ie, false positives vs false negatives).

xternal Validation: Delayed CINV Risk Index

Approximately 39% of patient cycles were considered to
e high risk for delayed CINV according to the original
ut-point score of � 16. The association between the proba-
ility of delayed CINV and the calculated risk score is illus-
rated in Figure 2. The findings of the univariate logistic
egression analysis with patient risk score as the lone predictor
ariable generated a relative odds of 8% (OR � 1.08, P �

001) for each additional unit determined by the delayed
INV index (Figure 2). Prior to each cycle of chemotherapy,
atients were also classified as being at high or low risk for
elayed CINV using various cut-point scores (Table 4). In the
riginal publication describing the delayed CINV model de-
elopment, the AUROC analysis suggested a risk score of

16 as the optimal cut point for differentiating between high
nd low risk for delayed CINV. With such a cut point, the
ssociated sensitivity and specificity were 66.3% and 68.2%,
espectively, with 67.8% of patient treatment cycles being
orrectly classified (Table 4). Logistic regression analysis re-
ealed that patients with risk scores � 16 (ie, who were at
igh risk according to the original classification) were 4.2
imes more likely to have a delayed CINV event compared
ith patients who had scores � 16 (OR � 4.2, P � .001).

If the cut-point score were increased to � 20, the sensitivity

ould be reduced to 41.7% but the specificity would increase to

ww.SupportiveOncology.net 5
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Predictive Tool for Identifying Patients at High Risk for CINV
85.6% (ie, 40 additional true negatives would be picked up) and
the proportion of patients correctly classified would rise to
74.3% (Table 4). However, as in the former case, raising the
risk score cut-off to � 20 would mean that 14 true positives
would be missed. Lowering the risk score cutoff to � 12 would
have the opposite effect. Ten additional true positives would
be identified by the index, but 47 patients would be incor-
rectly classified as being at high risk (ie, false positives). In
addition, a threshold of � 12 would result in only 58.6% of
patients being correctly classified as high or low risk.

Area under the ROC Curve

For the final validation of the acute- and delayed-risk
prediction tools, the calculated risk scores and the probabil-
ities for acute and delayed CINV events were used in an
AUROC analysis. The findings suggested that the AUROC

Figure 2 Association between the probability of
delayed chemotherapy-induced nausea and
vomiting (CINV) and the calculated score.

Table 4

Detailed Analysis of Risk Scoring System for Acute an
Vomiting (CINV)
SCORE CUT
POINT

CINV
INCIDENCE SENSITIVITYb

Acute CINVa

� 7 20.6% 68.5%

� 9 31.3% 31.3%

� 11 35.3% 11.1%

Delayed CINVa

� 12 31.3% 77.9%

� 16 36.3% 66.3%

� 20 41.8% 41.7%
aFrom the original publication, patients with a risk score � 7 were considered to be at hig

for a delayed CINV event.
b The proportion of patients who had a CINV event and were classified as high risk.
c The proportion of patients who did not have a CINV event and were classified as low ris
d Risk of a moderate to severe CINV event in patients determined to be at high vs low ris
curve for the acute- and delayed-risk indexes was acceptable p

6 www.SupportiveOncology.net
t 0.70 (95% CI, 0.62–0.77) and 0.75 (95% CI, 0.69–0.80),
espectively, which supports the external validity of each
rediction index.

ISCUSSION
Despite important advances in their prevention, nausea and

omiting remain among the most unpleasant and feared side
ffects of cancer chemotherapy.11 Poorly controlled CINV can
esult in treatment delays, dose reductions, the need for addi-
ional antiemetic prophylaxis, increased health-care-resource use
eg, hydration), and/or the premature discontinuation of chemo-
herapy. In addition, antiemetics themselves are not without
linically significant toxicity, such as steroid-induced psychosis
nd constipation from 5-HT3 receptor antagonists. Clinical care
ould be improved and dose intensity could be maintained if
pisodes of significant CINV could be accurately predicted, with
teps taken in advance to prevent their occurrence. Such steps
ight include the use of more appropriate antiemetic medica-

ion as well as forewarning the patient and initiating a more
ntensive early monitoring scheme and action plan for early
ntervention.

To provide the necessary tools for identifying patients at
igh risk for acute and delayed CINV, we previously devel-
ped scoring systems and prospectively validated them.5–7 As
art of the validation process, we evaluated their overall
erformance in a new sample of 97 patients from 2 cancer
enters that were not involved in the original model-devel-
pment studies. The results suggested that the risk scores were
ignificantly correlated with the probability of acute and de-
ayed CINV and able to correctly classify up to 80% of
atients into high- and low-risk groups if the cut-point scores
ere raised. Based on the original recommended cut-point

cores, patients who were identified as being at high risk for
cute and delayed CINV were approximately 3 to 4 times
ore likely to have a moderate to severe event than were

elayed Chemotherapy-Induced Nausea and

CIFICITYc
CORRECTLY
CLASSIFIED

ODDS RATIOd (95%
Confidence Interval)

58.8% 60.1% 3.1 (1.4–6.9)

86.7% 80.3% 4.1 (1.6–10.6)

96.8% 85.3% 3.8 (1.4–10.6)

53.3% 58.6% 4.0 (2.1–7.7)

68.2% 67.8% 4.2 (2.2–8.1)

85.6% 74.3% 4.2 (2.0–8.9)

or an acute CINV event. Patients with a risk score � 16 were considered to be at high risk

e respective scoring systems.
d D

SPE

h risk f

k.
atients considered to be at low risk. Therefore, the former
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group of patients would be candidates for more intensive and
targeted antiemetic therapy.

One of the drawbacks of the majority of predictive tools
reported in the oncology literature is that there is a lack of
data demonstrating that their use improves overall patient
outcomes. With the completion of the current study, the
acute- and delayed-CINV risk indexes have now been pro-
spectively validated in 2 independent patient samples.7

The final step in the current initiative is to demonstrate
that risk model–guided antiemetic therapy improves overall
nausea and vomiting control. Our group has procured funding
from the Canadian Breast Cancer Foundation for a random-
ized, controlled trial in which eligible patients will be ran-
domized into an experimental or a usual-care group. Prior to
the start of chemotherapy, an emesis risk score will be calcu-
lated for both acute and delayed emesis for patients in the
experimental group. Patients who are considered to be at high
risk for acute and delayed CINV will receive standardized
antiemetic therapy that is based on international treatment
guidelines.12,13 Patients who are deemed to be at low risk by
the models will not have their initial antiemetic changed.

To illustrate the planned interventions in high-risk pa-
tients, aprepitant will be used prior to the start of chemother-
apy and continued for 3 days. In addition, the prechemo-
therapy dose of dexamethasone will be increased to 20 mg
intravenously and continued as 8 mg orally twice daily for 3
days. Lastly, all patients who are considered to be at high risk
for acute and delayed CINV will receive ondansetron prior to
chemotherapy and for at least 24 hours afterward. We hy-
pothesize that risk model–guided interventions during the
randomized trial will improve nausea and vomiting control
relative to the usual-care control group.

There are a number of limitations in the current study that
Oncol. 2009;7(4):W1-W8. 143(1):29-36.
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rial literature that acute emesis is primarily mediated through
erotonin receptor stimulation, whereas delayed CINV is due
o multiple neurotransmitter involvement, with the opiate
nd neurokinin receptors playing a dominant role. Therefore,
he weighting of each pathway will make an important con-
ribution to validating any CINV prediction tool, especially
n the delayed phase. As a result, the selected cut point for
elayed CINV may not prevent symptom development, even
ith the addition of a neurokinin receptor antagonist.

In addition, the sample size was small and patient data
ere obtained from only 2 institutions. Approximately 52%
f our sample consisted of breast cancer patients, and fewer
han 5% of patients had either gastrointestinal or genitouri-
ary malignancies. The predictive accuracy of the acute and
elayed index was adequate, with AUROC curves of 0.70 and
.75, respectively; but there is room for improvement. We
lso considered only cancer patients receiving outpatient che-
otherapy. As a result, the indexes may not be applicable to
ospitalized patients.

Despite these limitations, the indexes are easy to apply and
an discriminate between high- and low-risk patients, and the
hreshold can be varied depending on a patient’s and/or
linician’s risk tolerance. However, their ultimate clinical
tility will be demonstrated only through the planned ran-
omized trial.
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