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hemotherapy-induced nausea and vomit-

ing (CINV) has been with us for as long as

cytotoxic chemotherapy has been used to

treat cancer [1]. As it was 20 years ago,
CINV is still among the most troubling adverse
effects of cancer treatment that patients cite most
often [2, 3]. In the past decade, more effective an-
tiemetic medications were introduced and widely
adopted. These serotonin (5-HT) receptor antag-
onists are considered safe and work alone or in
combination with corticosteroids (eg, dexametha-
sone) or other agents. Most recently, neurokinin-1
(NK-1) receptor antagonists, a new class of anti-
emetic, have been studied. One such drug (aprepi-
tant [Emend]) has been approved for use in com-
bination with other antiemetics [4].

Despite the availability of effective antiemetic
regimens and guidelines for their use, cancer pa-
tients are not receiving optimal care in terms of
preventing CINV. Study findings [5] indicate that
actual clinical practice is lagging behind the guide-
lines for adoption and use of prophylactic antiemet-
ics. In fact, the incidence of CINV, especially at
home on days 2-5 after initiation of chemothera-
py, has not changed remarkably since 1985 [6, 7].

Focusing on CINV is therefore important, for
several reasons. First, CINV is a frequent oc-
currence and negatively affects patients’ treat-
ment experience. Second, clinical practice is in-
consistent where prophylactic treatment is
concerned. And third, CINV is often prevent-
able; that is, there is room for improvement in
clinical outcomes, as well as patients’ quality of
life [8]. The purpose of this supplement is to
review the incidence of CINV, increase aware-
ness of how it affects patients immediately after
treatment and in the 2-5 days after chemother-
apy, describe treatment approaches as outlined
in current guidelines, and examine the types of
treatments available, including 5-HT, receptor
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Abstract As cancer chemotherapy has led to better medical outcomes,
patients’ concerns about quality of life and adverse effects have become
increasingly important. Chemotherapeutic regimens have improved and
are more finely targeted than in the past, but chemotherapy-induced
nausea and vomiting (CINV) remains a major obstacle and affects pa-
tients’satisfaction with treatment. Despite the development of effective
antiemetic therapies and practice guidelines recommending their use,
clinical practice lags behind. Patients continue to be undertreated when
receiving moderately or highly emetogenic chemotherapy while, per-
haps, being overtreated when receiving mildly emetogenic chemother-
apy. An understanding of the physiologic and psychological processes
that lead to CINV has improved. Different neurotransmitters may trigger
acute versus delayed emesis, whereas psychological factors appear to
predominate in anticipatory nausea. This supplement will examine cur-
rent clinical practice to explore where prophylactic treatment for CINV is
lagging, determine the role of psychological triggers, and discuss treat-
ment approaches that are supported by existing practice guidelines. In
addition, new approaches to treatment, such as neurokinin-1 antago-
nists, acupressure, and acustimulation, will be discussed.
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antagonists, NK-1 antagonists, and non-
pharmacologic approaches.

Three Phases of CINV

To understand CINV better, it is important to
recognize its three distinct phases: acute, delayed,
and anticipatory (Figure 1) [8].

The acute form of CINV is the most well-rec-
ognized form. It is also known as posttreatment
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CINV. Acute CINV is usually defined as nausea
and/or vomiting within the first 24 hours after ad-
ministration of cancer chemotherapy [8].

Delayed CINV is usually defined as nausea or
vomiting that begins after the first 24 hours be-
cause of administration of chemotherapy. Delayed
CINV may last for as long as 120 hours after che-
motherapy administration [8].

Anticipatory CINV occurs before the second or
later course of chemotherapy. Anticipatory CINV
isa learned or conditioned response to poorly man-
aged CINV during previous courses of chemother-
apy. As a learned response, anticipatory CINV has
a strong psychological component and does not
respond well to antiemetic prophylaxis or treat-
ment. However, it has been shown to respond to
behavioral interventions [8]. The most effective ap-
proach to preventing anticipatory CINV is to pre-
vent nausea and vomiting associated with the pa-
tient’s earlier courses of chemotherapy.

Incidence of CINV

In the placebo arms of a series of controlled clin-
ical studies [8], 98% of patients who received cis-
platin-based chemotherapy developed acute eme-
sis, and 61% developed delayed emesis. Patients
reported that their nausea and vomiting were most
severe from 48 to 72 hours after they received cis-
platin chemotherapy [8]. In a 1985 study, Kris et
al [6] reported that 38% of patients experienced
acute vomiting after receiving cisplatin chemother-
apy, and 61% of patients reported vomiting on days
2-3 after receiving cisplatin, despite treatment with
metoclopramide and dexamethasone at the time
that cisplatin was administered. From cisplatin
administration through 120 hours later, between
24% and 78% of patients reported nausea; the high-
est incidence of nausea, like that of vomiting, was
from 48 to 72 hours after chemotherapy [6]. In a
recent study [7] of patients receiving moderately
emetogenic chemotherapy, 47% experienced acute
nausea and 28% acute vomiting, despite that most
patients (84%) received a 5-HT, receptor antago-
nist in combination with a corticosteroid to pre-
vent CINV. In addition, 57% of patients experi-
enced nausea and 41% vomiting on days 2-5 after
administration of chemotherapy [7]. The incidence
of delayed CINV depends on the type of chemo-
therapy used, and the emetogenic potential of che-
motherapy agents is one of the factors to be con-
sidered when decisions about prophylactic
antiemetics are made (Table 1).
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Table 1

Incidence of Emesis on Days 2 and 3
Following Chemotherapy

CISPLATIN FAC CMF CARBOPLATIN
Day 2 40% > 50% 25% 10%-20%
Day 3 61% <20% <10% NA

FAC = 5-fluorouracil, Adriamycin (doxorubicin), and cyclophosphamide;
CMF = cyclophosphamide, methotrexate, and 5-fluorouracil; NA = data
not available.

From Martin [9].

Regardless of the regimen used, delayed CINV
presents a more difficult treatment challenge than
does acute CINV. Agents that are highly effective
in preventing acute vomiting are less effective in
preventing delayed vomiting. A review [10] of
three clinical studies compared the serotonin-an-
tagonist ondansetron (Zofran) with the dopamine-
antagonist metoclopramide for the prevention of
delayed emesis associated with non—cisplatin-based
chemotherapy. The study results found that 34%
(n = 152) of patients treated with metoclopramide
experienced emesis on day 2 and 16% (n = 139)
on day 3. Among patients treated with on-
dansetron, 17% (n = 149) experienced emesis on
day 2 and 11% (n = 135) on day 3 [10].

The relationship between acute and delayed
CINV is not completely understood, but the con-
trol of acute CINV appears to minimize the devel-
opment of severe, delayed CINV [11]. Further-
more, control of acute CINV minimizes the risk of
a patient developing anticipatory CINV before sub-
sequent courses of chemotherapy [11]. When pa-
tients whose acute CINV was completely con-
trolled were treated with dexamethasone plus
ondansetron, 92% had complete control of delayed
CINV. Among patients who experienced acute
CINV, only 41% had complete control of delayed
CINV [12].

Effects of CINV on Quality of Life

Overall, between 70% and 80% of patients who
receive cancer chemotherapy experience nausea
and/or vomiting [13]. Almost 60% experience nau-
sea after their first course of chemotherapy, and
about 30% experience vomiting [14]. These epi-
sodes of nausea and/or vomiting vary in severity
but may significantly affect patients’ lives. In par-
ticular, CINV that occurs during the 3-day period
after chemotherapy, when the patient is at home,
has a negative effect on a patient’s ability to care
for himself or herself. Patients may have difficulty
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preparing or eating meals, performing household
tasks, or enjoying other daily activities (Figure 2)
[15]. Furthermore, the experience of CINV may
lead patients to postpone or withdraw from subse-
quent courses of chemotherapy, with negative ef-
fects on the management of their disease [13].
Controlling CINV is an important component
of maintaining a patient’s quality of life during can-
cer treatment. When CINV is not fully controlled,
health-related quality of life suffers [16-18], and
uncontrolled CINV continues as an adverse effect
of treatment that most concerns patients [3]. In a
1997 survey by de Boer-Dennert et al [3], cancer
patients ranked (from greatest concern to less con-
cern) nausea, loss of hair, and vomiting as the three
adverse effects that most distressed them. Assess-
ments of health-related quality of life have been
shown to associate CINV with significant (P <
0.05 to P < 0.0001) worsening of scores in cogni-
tive function, global quality of life, fatigue, anor-
exia, insomnia, and dyspnea [16]. Osoba et al [16]
suggested that patients who score significantly low-
er on quality-of-life functional measures or signif-
icantly higher on quality-of-life symptom measures
before receiving moderately or highly emetogenic
chemotherapy are more likely to experience vom-
iting afterward. After receiving moderately or high-
ly emetogenic chemotherapy, patients who expe-
rienced vomiting showed significantly worse scores
on most physical and symptom measures than did
patients who had no vomiting (Table 2) [17].
Among these patients, the experience of one or
two episodes of vomiting was as detrimental to
health-related quality of life as more severe vomit-
ing on all measurements except anorexia and glo-
bal quality of life. This suggests that complete con-
trol of CINV is necessary to significantly improve
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Figure 2 Consequences of Chemotherapy-Induced Emesis

on Daily Activities

Results of a follow-up telephone interview in which patients were asked whether che-
motherapy-induced emesis had prevented them from performing certain daily activi-

ties. From Lindley et al [15].

patients’ quality-of-life perceptions [16]. Similar-
ly, Rusthoven et al [18] found that CINV contrib-
uted to most, but not all, of the measured deterio-
ration in health-related quality of life in the 6 days
after treatment with moderately emetogenic che-
motherapy. In their study [18], severe vomiting
peaked on day 2 (52%) and day 3 (33%), although
a large percentage (50%-100%) of patients report-
ed “a little” vomiting on each day except day 2
(24%).

Preventing or minimizing CINV can improve
patients’ health-related quality of life after cancer
chemotherapy. Other studies have reviewed
whether quality-of-life outcomes differ based on
the antiemetic prophylaxis that is used. In a study
[19] of the efficacy and quality-of-life outcomes

I
Table 2
Relationship of Mean Function Scores and Risk of Vomiting
MEAN PRE-CHEMOTHERAPY MEAN CHANGE® FROM PRE-
SCORES? IN PATIENTS WITH CHEMOTHERAPY TO DAY 8
FUNCTION DOMAIN NO VOMITING VOMITING P NO VOMITING VOMITING P
Physical 787 703 0.001 -6.7 -9.7 0.20
Role 75.1 59.7 0.001 -104 -73 0.39
Emotional 70.1 67.1 0.20 5.0 14 0.15
Coghnitive 83.8 82.4 047 18 -7.6 0.0001
Social 75.7 60.8 0.0001 -30 -76 0.11
Global quality of life 629 537 0.0001 -4.4 -138 0.0001

@ Higher scores indicate better function.
Adapted from Osoba et al [17]; used with permission.
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> Minus sign denotes worsening from pre-chemotherapy to day 8.
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with ondansetron or metoclopramide, 183 wom-
en undergoing moderately or highly emetogenic
chemotherapy for breast cancer were evaluated
over six courses of chemotherapy. All of the wom-
en received intravenous (1) dexamethasone (16
mg) plus either IV ondansetron (8 mg; n = 93) or
IV metoclopramide (60 mg; n = 90) before che-
motherapy. Over the next 5 days, the women took
either 8 mg of ondansetron three times a day or 20
mg of metoclopramide three times a day. Women
who took ondansetron had significantly (P <
0.001) less emesis and nausea after the first course
of chemotherapy and better maintenance of emetic
control over six courses of chemotherapy, com-
pared with women who took metoclopramide. The
Rotterdam Symptom Checklist was used to assess
health-related quality of life. It uses a 4-point scale
to evaluate various aspects of patients’ lives, with
0 representing an optimal outcome and 3 repre-
senting the worst outcome. After the first course
of treatment and throughout the trial (Figure 3),
patients who received ondansetron scored signifi-
cantly better on the psychological subscale (ie, ir-
ritability, worry, depression, nervousness, loneli-
ness, tension, anxiety, desperation) than did
patients receiving metoclopramide [19].

Morrow et al [14] showed that control of CINV
during a patient’s first course of treatment posi-
tively affects quality of life and future treatment
courses. Their study was done with 1,413 patients,
of whom 839 (59%) developed nausea and 404
(29%) developed vomiting after the first course of
chemotherapy. Approximately 72% of patients who
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Figure 3 Mean Quality-of-Life (QOL) Scores After Six Courses of
Chemotherapy for Breast Cancer in 183 Women

Patients who received ondansetron scored significantly better (P < 0.001) on the psy-

chological subscale. For the other subscales (physical and functional), no significant dif-

ference was observed between ondansetron or metoclopramide. Adapted from Soukop
et al [19]; used with permission.
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vomited after their first course of chemotherapy
went on to vomit after at least one subsequent
course, and 31% vomited after every subsequent
course. The exact opposite was true of those who
did not vomit after their first treatment; 76% con-
tinued to be free of vomiting during all subsequent
treatment courses. In addition, 13% of patients who
experienced vomiting after their first treatment had
at least one episode of anticipatory vomiting be-
fore subsequent treatments, compared with 5% of
the patients who did not vomit after their first
course of chemotherapy [14].

Clinical Reality vs Caregiver Perception

Practice guidelines from the American Society
of Clinical Oncology (ASCO), the American So-
ciety of Health-System Pharmacists (ASHP), the
Multinational Association for Supportive Care in
Cancer (MASCC), and others have been devel-
oped to help standardize the use of antiemetic pro-
phylaxis with chemotherapy [8, 20-22]. These ef-
forts have raised awareness of the continuing
presence of CINV; still, problems with undertreat-
ment persist.

In 2002, Grunberg et al [7] reported the results
of a survey conducted among physicians and nurs-
es at six oncology centers. The survey asked them
to estimate the frequency of acute and delayed
CINV among patients in their own practices re-
ceiving moderately emetogenic chemotherapy. Pa-
tients who were receiving such chemotherapy were
then asked to complete a 5-day nausea/vomiting
diary and a day-6 Functional Living Index—Emesis
(FLIE) questionnaire. The latter assessed the im-
pact of CINV on the patients’ daily lives. All of
the patients received antiemetic prophylaxis with
a 5-HT, receptor antagonist, and 84% received
corticosteroids.

The results [7] showed a dichotomy between
physicians’ and nurses’ perceptions of CINV and
patients’ actual experiences. The oncology staff
estimated that during the first 24 hours after the
initial course of chemotherapy, 69% of patients
would have no nausea and 83% would have no
vomiting. However, 53% of patients had no nau-
seaand 72% no vomiting. The staff estimated that
76% of patients would have no delayed nausea and
91% no delayed vomiting. Here, the discrepancy
was larger; in fact, only 43% of patients had no
delayed nausea and 59% no delayed vomiting. Fur-
ther, 59% of patients reported that nausea and 25%
reported that vomiting had signicantly affected
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their daily activities (based on FLIE score) during
the study period.

These results suggest that the incidence and
impact of CINV are underestimated by oncology
physicians and nurses [7]. More recently, a study
of 322 chemotherapy-naive patients found that de-
spite appropriate use of antiemetic prophylaxis,
73% reported delayed nausea on days 2-5 after
their first treatment course, including 18% who
did not develop nausea until day 3 or later. More
than half described their nausea as of moderate or
greater intensity [23].

De Angelis et al [5, 24] conducted two studies
to evaluate the effect of guidelines on practice. In
the first study, they interviewed physicians at 26
oncology centers before and after the MASCC
guidelines were released in 1998 [24]. Some of the
centers also received a visit from a local expert,
whose goal was to increase awareness of the guide-
lines, approximately 3 months before release of the
guidelines. The results showed that publication of
the guidelines had a positive effect on the use of
antiemetic prophylaxis for acute and delayed eme-
sis. Use of prophylaxis for acute CINV associated
with cisplatin administration increased from 76%
before to 92% after publication of the guidelines.
Prophylaxis for acute CINV associated with use of
moderately emetogenic chemotherapy increased
from 42% before to 69% after publication of the
guidelines. Use of prophylaxis for delayed CINV
differed somewhat. After the guidelines, 71% of
patients treated with cisplatin and 50% of those
treated with moderately emetogenic chemothera-
py received antiemetic prophylaxis, compared with
53% and 34%, respectively, before the guidelines.
These results suggest that between 29% and 50%
of patients treated with moderately emetogenic
chemotherapy still did not receive the recommend-
ed prophylaxis for delayed CINV. Centers that re-
ceived a visit from a local expert increased their
use of antiemetic prophylaxis for acute CINV as-
sociated with cisplatin to 100% and for delayed
CINV from 8.7% to 42.9%.

In 2003, De Angelis et al [5] revisited the ques-
tion of whether the publication of guidelines af-
fects clinical practice. They reviewed the antiemet-
ic prophylaxis prescribed for delayed emesis in
2,393 consecutive patients undergoing various
forms of chemotherapy (n = 437 for cisplatin; n
= 1,065 for other moderately-highly emetogenic
chemotherapy; n = 607 for intermediately
emetogenic chemotherapy; and n = 215 for low
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emetogenic chemotherapy) to determine the num-
ber of patients treated according to guidelines [5].
They found that only 29% of patients receiving
cisplatin and 13% of patients receiving moderate-
ly-highly emetogenic chemotherapy were treated
with the recommended combination of a 5-HT,
receptor antagonist plus corticosteroids, and 18%
and 7%, respectively, were treated with the alter-
natively recommended combination of corticoste-
roids plus benzamides. Thus, only 47% of patients
treated with cisplatin and 20% of patients treated
with other moderately-highly emetogenic chemo-
therapy received recommended prophylaxis for de-
layed CINV. For intermediate emetogenic and low
emetogenic chemotherapy regimens, in which
guidelines recommend no prophylaxis for delayed
emesis, 54% and 69%, respectively, were treated
according to guidelines. These findings continue
to indicate that prophylaxis for delayed vomiting
is underused for patients receiving cisplatin or mod-
erately-highly emetogenic chemotherapy and over-
used for patients receiving chemotherapy regimens
with little or no emetogenic potential [5].

Physiology of CINV

Chemotherapy-induced nausea and vomiting
are distinct components and must be assessed in-
dependently. Nausea is defined as a subjective, un-
pleasant feeling characterized by flushing, tachy-
cardia, and an awareness of the urge to vomit.
Because it is subjective, nausea is the most diffi-
cult symptom for physicians to assess. Visual ana-
log scales are often used so that patients can indi-
cate their level of distress.

Vomiting is characterized by the forced ex-
pulsion of stomach contents through the com-
bined actions of the abdominal muscles, dia-
phragm, and the opening of the gastric cardia
[8]. Vomiting is triggered by afferent impulses
to the vomiting center, located in the lateral
reticular formation of the medulla, from the
chemoreceptor trigger zone (CTZ) or from af-
ferent fibers located in the gastrointestinal tract,
cerebral cortex, and vestibular apparatus. In gen-
eral, vomiting triggered by drugs or chemical
agents is mediated through the CTZ [25].

Many pathways and neurotransmitter receptors
are involved in CINV. The dopamine-2 (D,) and
serotonin-3 (5-HT;) receptors have long been
known to play a major role; new research suggests
a significant role, particularly in delayed CINV, for
NK-1 receptors as well [26]. Histamine and mus-
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Figure 4  Proposed Pathways of Chemotherapy-Induced Emesis and
Sites of Action of 5-HT, Receptor Antagonist Antiemetics

From ASHP Therapeutic Guidelines on the Pharmacologic Management of Nausea and
Vomiting in Adult and Pediatric Patients Receiving Chemotherapy or Radiation Therapy or
Undergoing Surgery [8]. Adapted from Hesketh and Gandara [28]; used with permission.

= carinic receptors have lesser roles but are promi-
Chemotherapy- nent in vomiting associated with motion sickness
Induced Nausea  [8, 27]. Chemotherapy is known to induce eme-
and Vomiting sis, in part, by'cau5|_ng enterochromaffin cells Ilp-
ing the gastrointestinal tract to release serotonin
in response to cell damage (Figure 4). Serotonin
binds to vagal afferent 5-HT, receptors in the gas-
trointestinal tract, which send impulses to the vom-
iting center. The CTZ has an important role in
chemotherapy-induced emesis because it lies out-
side the blood-brain barrier, which makes it acces-
sible to circulating emetogenic substances. Stud-
ies of this model show that patients who receive
cisplatin-based chemotherapy transiently have in-
creased levels of the serotonin by-product 5-HIAA,
which correlate with emesis [8, 10, 28].
Antiemetics that are highly effective in treat-
ing acute emesis, such as 5-HT, receptor antago-
nists, have a lower efficacy in preventing delayed
emesis. Based on this reduced efficacy, it has been
theorized that additional neurotransmitter recep-
tors, such as NK-1 receptors, may be involved in
delayed emesis attributed to chemotherapy [26].
For example, after cisplatin-based chemotherapy
is administered, serotonin serum levels peak at
approximately 6 hours, correlating with acute che-
motherapy-induced emesis, but do not peak again
at 48 hours, which is the time of greatest risk for
delayed chemotherapy-induced emesis [8].
Substance P is a peptide neurotransmitter
that binds preferentially to the NK-1 receptor.

6 www.SupportiveOncology.net

Neurokinin-1 receptors densely populate the
intestinal tract and the nucleus tractus solitari-
us of the brain. The action of substance P at the
NK-1 receptors in the nucleus tractus solitarius
is final common pathway in the vomiting re-
sponse. Chemotherapy drugs cause serotonin to
be released, with downstream effects in the vom-
iting center. Substance P is co-localized with
serotonin in intestinal enterochromaffin cells
and is released in response to the increased re-
lease of serotonin. However, substance P is also
released directly in response to the toxic effects
of chemotherapy drugs on the CTZ [26, 29].

The two-phase release of substance P may con-
tribute to the phases of CINV. The acute phase
appears to be mediated by serotonin and substance
P. In the delayed phase, although serotonin is still
present, substance P appears to be the primary
mediator [26, 29]. The lack of a universally ac-
cepted experimental model for delayed emesis has
impeded research in this area.

Risk Factors for CINV

Risk factors for CINV fall into patient-relat-
ed and treatment-related categories. Patient-re-
lated risk factors include age younger than 50
years, female sex, history of light alcohol use
(heavier drinkers have less emesis), a prior his-
tory of nausea and/or vomiting associated with
pregnancy or motion sickness, increased anxi-
ety, a history of CINV with prior exposure to
chemotherapy, and low social functioning [8, 30,
31]. The risk of developing CINV increases with
the number of risk factors present [31]. Treat-
ment-related risk factors include the emetoge-
nicity of the chemotherapy regimen used (eg,
types of drugs, dosages, and combinations ver-
sus sequential administration) [8]. To further ex-
plore these treatment-related factors, a defini-
tion of emetic potential must be formulated.
Koeller et al [32] devised a system to grade the
overall emetic potential of chemotherapy drugs
that will be discussed in this supplement (Table
3). Table 4 lists different chemotherapy drugs
and ranks them by emetic potential. Variables
that contribute to nausea and vomiting may not
be independent. Morrow et al [34] proposed a
bio-behavioral model that incorporates the psy-
chological and physical aspects of CINV. Rath-
er than focusing on one aspect to the exclusion
of the other, both aspects should be considered
[34].
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Table 3

Emetic Risk of Chemotherapy
EMESIS RISK ACUTE CINV? DELAYED CINV?
High ++ ++
Moderate ++ +
Low + —
Minimal - -

2 Plus signs indicate the degree of potential for acute or delayed emesis;
minus signs indicate little or no potential. Adapted from Koeller et al [32];
used with permission.

PATTERNS OF EMESIS VARY AMONG
TREATMENT REGIMENS

Cisplatin-based chemotherapy shows a bi-
phasic pattern of emesis when prophylactic an-
tiemetic treatment is unavailable. Patients ex-
perience an initial peak of emesis 4-5 hours after
receiving cisplatin-based chemotherapy, which
then subsides. A second phase of emesis begins
between 21 and 24 hours after cisplatin-based
chemotherapy and is most intense on days 2 to
3 [9]. This contrasts with the typical pattern of
emesis observed with cyclophosphamide or car-
boplatin (Paraplatin) regimens. With these reg-
imens (and no antiemetic prophylaxis), emesis
peaks in severity a few hours after treatment and
then gradually subsides. Still, 35%-60% of pa-
tients will experience vomiting on day 2 after
treatment with 5-fluorouracil, doxorubicin, and
cyclophosphamide (FAC), and about 80% will
experience emesis on day 2 after treatment with

cyclophosphamide, methotrexate, and 5-fluoro-
uracil (CMF) (Table 1) [9].

Treatment of Acute and Delayed CINV

Four major classes of antiemetic agents are used
to treat the acute and delayed phases of CINV:
corticosteroids, D, receptor antagonists, 5-HT re-
ceptor antagonists, and NK-1 receptor antagonists.

Corticosteroids, typified by the agent dexameth-
asone, are widely used to control CINV. Their an-
tiemetic mechanism of action is unclear, but they
may work through prostaglandin antagonism, tryp-
tophan depletion, or changes in the permeability
of the cerebrospinal fluid to serum proteins [35].
At equivalent doses, several different corticoste-
roids are equally safe and effective. Dexametha-
sone has the advantage of being available in many
dosage formulations. When used in combination
with 5-HT, receptor antagonists to prevent acute
CINV, corticosteroids add 20%-25% to the re-
sponse rate [8]. For preventing delayed CINV, cor-
ticosteroids and 5-HT, receptor antagonists both
have antiemetic efficacy. The adverse effects of
corticosteroids used to prevent CINV are primari-
ly gastrointestinal upset, anxiety, and insomnia [8].
Unless contraindicated, corticosteroids should be
part of any regimen for prevention of delayed CINV
[8].

Dopamine-2 receptor antagonists include bu-
tyrophenones (eg, droperidol), phenothiazines (eg,
prochlorperazine), and substituted benzamides, of
which metoclopramide is most widely recommend-
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Table 4

Chemotherapy Drugs Ranked by Emetic Potential®

HIGH (> 90%; LEVEL 5)

MODERATE (30%-90%; LEVELS 3 AND 4)

LOW (10%-30%; LEVEL 2)

MINIMAL (< 10%; LEVEL 1)

Carmustine (> 250 mg/m?)

Cisplatin

Cyclophosphamide (> 1,500 mg/m?)
Dacarbazine (> 500 mg/m2)
Lomustine (> 60 mg/m2)
Mechlorethamine

Doxorubicin

Epirubicin

Pentostatin Idarubicin
Streptozocin Irinotecan
Dactinomycin Ifosfamide

Melphalan

Hexamethylamine (PO)
Procarbazine (PO)

Carboplatin

Mitoxantrone (> 12 mg/m?)
Cyclophosphamide (PO)

Cyclophosphamide (< 1,500 mg/m?)
Carmustine (< 250 mg/m?)

Cisplatin (< 50 mg/m?)

Cytarabine (> 1 g/m?)

Aldesleukin (interleukin-2)

Methotrexate (< 100 mg/m2)

Doxorubicin (< 20 mg/m2) Bleomycin
Methotrexate (> 100 mg/m2) Capecitabine
Fluorouracil (< 1,000 mg/m?) Rituximab
Mitoxantrone (< 12 mg/m?) Vincristine
Gemcitabine Trastuzumab
Temozolomide Vinblastine
Mitomycin Vinorelbine (IV)
Etoposide (PO) Etoposide/teniposide (IV)
Paclitaxel

Asparaginase

Thiotepa

Cytarabine (< 1 g/m2)

Topotecan

Docetaxel

2Rankings assume the absence of effective prophylactic antiemetic treatment.

From ASHP Therapeutic Guidelines on the Pharmacologic Management of Nausea and Vomiting in Adult and Pediatric Patients Receiving Chemotherapy or Radiation Therapy or Undergo-
ing Surgery [8] Koeller et al [32], and Hesketh et al [33]. Adapted from Koeller et al [32]; used with permission.
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Figure 5 Prophylaxis of Acute and Delayed CINV

Efficacy and safety were compared in two groups of women. The first group (n = 95)
received 8 mg of ondansetron IV (plus 20 mg of dexamethasone) on day 1, followed by 8
mg of ondansetron PO twice daily on days 2 and 3.The second group (n = 94) received 60
mg of metoclopramide IV (plus 20 mg of dexamethasone IV) on day 1, followed by 20 mg
of metoclopramide PO twice daily on days 2 and 3. Patients in the ondansetron treat-
ment group took one placebo tablet to maintain the blinding in the study. Significantly
more patients (P < 0.001) given ondansetron had complete (0 emesis; 93%) or major (< 2
episodes of emesis; 4%) control. Corresponding percentages for metoclopramide were
66% and 8%.* P < 0.001. Adapted from du Bois et al [37]; used with permission.
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Figure 6 Prophylaxis of Acute and Delayed CINV: Adjuvant Aprepitant
Versus Standard Therapy

Results of a multicenter,randomized, double-blinded, placebo-controlled study on patients
treated with cisplatin-based chemotherapy.One group of patients (standard therapy group;
n = 263) received 32 mg of ondansetron IV and 20 mg of dexamethasone PO on day 1,
followed by 8 mg of dexamethasone PO twice daily on days 2-4. Another group of patients
(aprepitant group; n = 260) received 125 mg of aprepitant PO, 32 mg of ondansetron IV,and
12 mg of dexamethasone PO on day 1, followed, on days 2 and 3,by 80 mg of aprepitant PO
and 8 mg of dexamethasone PO once daily and, on day 4, by 8 mg of dexamethasone PO.
After 5 days, 63% of patients in the aprepitant treatment group had a complete response,
compared with 43% in the standard therapy group. Complete response was defined as no
emesis and no rescue therapy during the 5 days after chemotherapy. * P < 0.001 vs stan-
dard therapy. Adapted from Poli-Bigelli et al [39]; used with permission.
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ed [8, 36]. These agents work centrally to block
dopamine receptors in the CTZ and the vomiting
center (Figure 5). Adverse effects associated with
D, receptor antagonists include sedation, CNS de-
pression, restlessness, and extrapyramidal symp-
toms. Diarrhea is common with metoclopramide
[8].

The 5-HT, receptor antagonists have the unique
benefit of acting at central and peripheral sites by
binding to 5-HT, receptors found in the CTZ and
afferent pathways of the gastrointestinal tract. At
present, four 5-HT, receptor antagonists are ap-
proved for use in the United States: dolasetron
(Anzemet), granisetron (Kytril), ondansetron, and
palonosetron (Aloxi) (IV only). At equivalent dos-
es, these agents are equally safe and effective for
CINV [35, 38]. Oral and IV doses can generally be
used interchangeably, depending on patients’ needs.
The most common adverse effects of these agents
are mild headache, constipation, and asymptomat-
ic prolongation of ECG intervals [8, 38].

The NK-1 receptor antagonists are a new class
of drugs, of which aprepitant is the only approved
agent. Aprepitant, in combination with other an-
tiemetics, is approved for prevention and control
of CINV [4]. It crosses the blood-brain barrier to
block NK-1 receptors and augments the antiemet-
ic efficacy of 5-HT, receptor antagonists and dexa-
methasone, particularly in the setting of delayed
CINV (Figure 6) [39]. The most common adverse
effects in clinical studies were diarrhea, dizziness,
nausea, mild anorexia, and drug interactions via
inhibition and induction of the CYP3A4 enzyme
pathway [40].

ACUPRESSURE AND ACUSTIMULATION

Acupressure and acustimulation for the preven-
tion of CINV have been investigated in prelimi-
nary clinical trials [41, 42]. In a small study (n =
27) comparing active stimulation of the pericardi-
um-6 point, using an acustimulation wrist band,
sham stimulation, or no stimulation, results were
equivocal but suggested that acustimulation was
more effective than sham or no stimulation in min-
imizing the severity of delayed nausea [41]. A larger
study (n = 739) compared acustimulation with
acupressure and no stimulation. Acupressure sig-
nificantly (P < 0.05) reduced acute nausea, com-
pared with no acupressure or stimulation, but no
differences in effect were seen for delayed nausea
or vomiting. A sex difference was noted. Men us-
ing acustimulation, but not acupressure, experi-
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enced significantly (P < 0.05) less nausea and vom-
iting than control patients, whereas there were no
differences between groups for women [42]. More
research is needed before these approaches can be
reliably recommended.

Breakthrough Emesis

Breakthrough emesis is defined as emesis that
occurs despite the use of optimal prophylactic an-
tiemetic treatment. It is difficult to assess the inci-
dence and impact of breakthrough emesis because
there are no studies that differentiate between
emesis resulting from inadequate prophylaxis and
emesis that truly fits the “breakthrough” definition
[43]. If emesis occurs despite optimal prophylaxis,
treatment with the same medications is unlikely
to be effective, and rescue agents from a different
pharmacologic class should therefore be tried. If
emesis occurs despite proper dosing of dexameth-
asone plus a 5-HT, receptor antagonist, the addi-
tion of a D, antagonist during the next cycle of
chemotherapy may increase antiemetic coverage
[43].

Current Practice Guidelines

Several major organizations have developed
practice guidelines, including ASCO, ASHP, and
MASCC (Tables5 and 6) [8, 20, 21]. These groups
recommend using a 5-HT, receptor antagonist in
combination with a corticosteroid to prevent acute
emesis. Recommendations for prevention/treat-
ment of delayed emesis vary somewhat between
groups. ASCO recommends a corticosteroid alone
or with a 5-HT, receptor antagonist or metoclo-
pramide. ASHP recommends a corticosteroid plus
a5-HT, receptor antagonist, and MASCC recom-
mends a corticosteroid or 5-HT, receptor antago-
nist or a corticosteroid plus a 5-HT, receptor an-
tagonist. To help streamline and synthesize these
recommendations, one group composed of repre-
sentatives from each organization proposed the
treatment approach shown in Table 7 [32, 43].

Role of Healthcare Givers in the
Management of CINV

Perhaps as important as adequate prescription
of antiemetic prophylaxis is the detection of pro-
phylactic failures. This is best accomplished
through telephone or other follow-up evaluation
of patients on days 2-5. Patients should be asked
specific questions about symptoms of nausea, retch-
ing, and/or vomiting. Although telephone follow-

VOLUME 2, SuppLEMENT 1 ® JANUARY/FEBRUARY 2004

I
Table 5

Prevention of Delayed Emesis in Highly or Moderately
Emetogenic Chemotherapy

CISPLATIN NON-CISPLATIN

ASCO Corticosteroid + (5-HT, receptor Corticosteroid or corticosteroid
antagonist or metoclopramide) + (5-HT, receptor antagonist or
metoclopramide)
ASHP Corticosteroid + (5-HT, receptor 5-HT, receptor antagonist +
antagonist or metoclopramide) corticosteroid
MASCC Corticosteroid + (5-HT, receptor Corticosteroid or 5-HT, receptor

antagonist or metoclopramide) antagonist or 5-HT, receptor

antagonist + corticosteroid

ASCO = American Society of Clinical Oncology [20]; ASHP = American Society of Health-System Pharmacists [8];
MASCC = Multinational Association of Supportive Care in Cancer [21]

[
Table 6

Adult Dosage Recommendations for Intravenous 5-HT, Receptor
Antagonists in Highly/Moderately Emetogenic Chemotherapy

AGENT? ASCO ASHP MASCC
Ondansetron 8 mg or 0.15 mg/kg 8 mg 8 mg
Granisetron 1 mg or 10 pg/kg 10 pg/kg 10 pg/kg
Dolasetron 100 mgor1.8mg/kg 100 mgor 1.8 mg/kg 1.8 mg/kg
Dexamethasone 20 mg 20 mg Remains to be
determined

2 All agents are administered as a single daily dose.

ASCO = American Society of Clinical Oncology [20]; ASHP = American Society of Health-System Pharmacists [8];
MASCC = Multinational Association of Supportive Care in Cancer [21]

I
Table 7

Prevention/Treatment Options Based on Emetic Category

EMESIS RISK? ACUTE CINV (DAY 1)

High 5-HT, receptor antagonist
+ dexamethasone

DELAYED CINV (DAY 2+)

Dexamethasone + (metoclopramide
or 5-HT, receptor antagonist)

Moderate 5-HT, receptor antagonist Dexamethasone + (metoclopramide
+ dexamethasone or 5-HT, receptor antagonist)
Low Dexamethasone or D, None
antagonists
Minimal None None
2See Tables 3and 4.

Adapted from Koeller et al [32] and Aapro [43]; used with permission.

|
Grunberg

up is ideal, patients can also be taught to use a
diary to record their symptoms during this time
[44]. The oncology staff should initiate this type
of follow-up review, because patients often wait
until their next visit to report delayed nausea and/
or vomiting. Nonetheless, reports of delayed CINV
with a prior course of chemotherapy should make
aggressive antiemetic prophylaxis a priority for sub-
sequent courses of chemotherapy.
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When assessing patients with CINV, nausea and
vomiting should be assessed separately. The sever-
ity and duration of nausea should be noted, along
with the number of episodes of vomiting and the
duration of vomiting (and retching, if present).
Patients should be specifically interviewed about
how well CINV has been controlled [8].

A useful tool for CINV assessment is the Mor-
row Assessment of Nausea and Emesis (MANE).
It uses a self-report format and asks separate ques-
tions to identify acute, delayed, and anticipatory
CINV and to assess the frequency and severity of
each [45].

The staff also has an important role in educat-
ing patients about their chemotherapy and its prob-
able adverse effects. Informing patients that anti-
emetic prophylaxis is likely to prevent or minimize
CINV may reduce the likelihood of CINV devel-
oping. Hickok et al [46] showed that women who
expect to have nausea and/or vomiting associated
with cancer chemotherapy are significantly (P <
0.001) more likely to develop anticipatory nausea
than women who do not expect to have CINV.
This finding was supported by a 2003 study of breast
cancer patients [47]. Those who expected to de-
velop posttreatment (ie, acute) nausea generally
did. The single factor that most influenced their
expectations was past experience with CINV [47].
This study also reinforced the importance of con-
trolling acute nausea and vomiting at the begin-
ning of cancer chemotherapy.

ROLE OF PATIENTS AND FAMILIES

As Grunberg et al [7] have shown, many on-
cology professionals continue to underestimate the
incidence of acute and delayed CINV. Patients can
certainly help to raise their healthcare givers’
awareness by proactively reporting symptoms and
distress when they occur, rather than waiting until
their next office visit. By reporting on the incidence
of delayed CINV when it happens, patients are
more likely to give accurate assessments. Time and
other concerns tend to minimize these experienc-
es if not reported until the next office visit.

Family relationships have been shown to affect
patients’ adjustments to cancer chemotherapy, and
this is particularly true of younger adult and fe-
male patients [48]. Younger adults reported signif-
icantly longer durations of acute nausea and in-
creased severity of anticipatory nausea if there were
greater intrafamily conflicts. Among women, in-
creased conflict within the family correlates with
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an increased severity of anticipatory nausea. In-
terventions that have proven effective in helping
patients and families through chemotherapy in-
clude cognitive behavioral therapy, increases in
general social support (eg, the size of the social
network), and the Multiple Family Discussion
Group, a program that encourages the consider-
ation of multiple points of view [48].

Summary

Despite the availability of effective antiemetics
to prevent CINV, nearly 60% of patients experi-
ence nausea and 30% experience vomiting in the
days after their first course of cancer chemothera-
py [14]. Chemotherapy-induced nausea and vom-
iting in its acute, delayed, and anticipatory phases
remains one of the most problematic treatment-
related adverse effects for cancer patients and ex-
erts a negative effect on their quality of life and
ability to cope with their disease.

One barrier is inadequate use of prophylactic
antiemetics for patients receiving moderately or
highly emetogenic chemotherapy [5], which points
to a need to increase physicians’ awareness of cur-
rent guidelines, such as those from ASCO, ASHR,
and MASCC. Another barrier to the elimination
of CINV is underestimation of the incidence of
delayed CINV [7]. Healthcare professionals and
patients must be more aggressive in detecting and
reporting delayed CINV. A third barrier has been
the lesser efficacy of antiemetic prophylaxis in pre-
venting delayed CINV, perhaps reflecting the roles
of different neurotransmitters in the acute and de-
layed phases of CINV. The addition of NK-1 re-
ceptor antagonists to antiemetic regimens may help
overcome this barrier.

Identifying health-related quality-of-life risk fac-
tors before a patient’s first course of chemothera-
py, together with clinical assessment of patient and
treatment risk factors, may help define the group
of patients most likely to develop CINV. Use of
corticosteroids plus 5-HT, receptor antagonists, as
recommended for acute and most delayed CINV
associated with moderately or highly emetogenic
chemotherapy, plus NK-1 antagonists where ap-
propriate, must be emphasized. Alternative reme-
dies also deserve further investigation. Although
improvement still needs to be made in preventing
CINV, more tools are now available than previ-
ously. With proper use, these tools can minimize
this debilitating adverse effect of cancer chemo-
therapy.
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