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New therapies for antiemetic prophylaxis 
for chemotherapy

T
he presence of nausea, vomiting, and 
anorexia at the end of chemotherapy has 
a synergistic detrimental efect on patient 

quality of life and signifcantly diminishes the ther-
apeutic beneft to palliative chemotherapy.1 Many 
patients present with anorexia, nausea, and vomit-
ing before chemotherapy which, if untreated, will 
adversely afect the tolerance to palliative chemo-
therapy.1,2 Tere are multiple risk factors for emesis, 
including young age, female gender, lack of regular 
alcohol use, motion sickness, emesis during preg-
nancy, and a history of emesis with previous chemo-
therapy.3 Antiemetic guidelines have included only 
drug choices based on chemotherapy and emeto-
genic classifcation. Choices are based on whether 
a chemotherapeutic drug or drug combination is 
highly emetogenic (HEC), moderately emetogenic 
(MEC) or low emetogenic. Patient characteristics 
and their risks for emesis are not included in guide-
lines. Emesis has been the primary outcome in anti-
emetic drug trials. Risk is divided into 2 timeframes; 
acute (0-24 hours after chemotherapy) and delayed 
(25-120 hours after chemotherapy). Secondary end-
points include nausea and quality of life.3

Major advances in the management of chemo-
therapy-induced nausea and vomiting (CINV) 
occurred in 2003 when both palonosetron and 
aprepitant (APR) became commercially available. 
Palonosetron is the preferred serotonin receptor 

antagonist (5HT3RA) used for prophylaxis and 
is combined with APR and dexamethasone for 
HEC;4-8 palonosetron 0.25 mg intravenously (IV) 
plus APR 125 mg by mouth plus dexamethasone 
20 mg on Day 1, followed by 80 mg of APR on 
days 2 and 3 and dexamethasone 8 mg twice a day 
through days 2-4. Te standard antiemetic prophy-
laxis for MEC is palonosetron 0.25 mg IV or 0.5 
mg by mouth plus dexamethasone 20 mg on the 
day of chemotherapy only. Requirements for mul-
tiple antiemetics became evident clinically when 
5HT3RAs were found to be inefective after 24 
hours. Mechanistically, substance P activation of 
neurokinin-1 receptors (NK1Rs) on vagal aferents, 
brainstem, and vomiting centers was found to be 
important in generating delayed emesis.9

Compliance to guidelines is a problem – a sig-
nifcant number of patients do not receive standard 
antiemetics. Patient factors that adversely afect 
compliance include the complexity of treatment 
prophylaxis for HEC, polypharmacy, mucositis, and 
depression. Physicians underestimate nausea and 
vomiting. Physician work load and poor communi-
cation between physician and patient further reduce 
compliance.6 As a step forward in an efort to reduce 
complexity of the treatment and improve compli-
ance, the development of fosaprepitant eliminates 
days 2 and 3 of APR for HEC and for adriamycin 
plus cyclophosphamide (AC) chemotherapy used 
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A number of new advances have occurred over the past 2 years in the management of chemotherapy-related nausea and vomit-
ing (CINV). A new neurokinin-1 receptor antagonist (NK1RA), netupitant, has been combined with palonosetron in a single 
oral tablet for treating the effects of moderately emetogenic chemotherapy (MEC) and highly emetogenic chemotherapy (HEC). 
Rolapitant, another NK1RA, unlike aprepitant, has a long half-life and does not block CYP-3A4 and therefore has fewer drug in-
teractions. Olanzapine reduces nausea more effectively than aprepitant in patients who are receiving HEC and is a better rescue 
antiemetic than is metoclopramide. Ginger lacks effcacy as an antiemetic agent for CINV. Although there was some evidence in a 
pilot study of gabapentin as an antiemetic, it was no better in reducing CINV than was placebo. Compliance to guidelines in mul-
tiple settings ranges from 50%-60% but is improved by computerized order entry of antiemetics and recommendations displayed 
with chemotherapy.
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for breast cancer. Fosaprepitant is an APR pro-drug which 
is converted to active drug by phosphatases.10

Pathophysiology of CINV
Multiple neurotransmitters are involved in generating 
vomiting. Te pathways and neurotransmitters for nau-
sea are less well understood. Prophylaxis is more successful 
in preventing emesis than nausea. Certain antiemetics are 
more successful than others in preventing nausea.11

In the vomiting refex, cisplatin damages the gastroin-
testinal tract leading to calcium dependent exocytic release 
of serotonin (5HT) from enterochromafn cells within 
mucosa. Serotonin binds to 5HT3 receptors on the dorsal 
vagal complex, which activate signals to the nucleus tractus 
solitarius (NTS) chemoreceptor trigger zone and central 
pattern generator. Te chemoreceptor trigger zone releases 
multiple neurotransmitters which activate the central pat-
tern generator. Eferent transmission goes to respiratory 
muscles, vasomotor areas, salivary centers, abdominal mus-
cles, diaphragm, and esophagus.12,13 Te NTS receives a 

convergence input, which is transmitted to the dorsal vagus 
complex as the common eferent pathway.13

Besides serotonin, dopamine, substance P, histamine, 
and acetylcholine are involved in the vomiting refex. Tese 
neurotransmitters are located on the dorsal vagal complex, 
area postrema, and gastrointestinal tract.12 Dopamine is 
found within the chemoreceptor trigger zone. Substance 
P, which binds to neurokinin-1 (NK1) receptors, is located 
(colocated) with serotonin in the gastrointestinal tract and 
can be found in the NTS and area postrema. Te NK1 
pathway parallels the serotonin pathway, and substance P is 
largely responsible for delayed nausea.9 Substance P within 
enterochromafn cells is released with serotonin substance 
P, crosses the blood-brain barrier, and binds to NK1 recep-
tors within the NTS.14,15

Te symptom cluster of malaise and anorexia caused by 
cisplatin is not mediated through 5HT3 or NK1 recep-
tors and will not respond to standard antiemetics. Cisplatin 
activates glutamate receptors in the dorsal vagal com-
plex, lateral parabrachial nucleus, and central nucleus of 
the amygdala. In animal models, N-methyl-d-aspartate 
receptor antagonists reverse cisplatin anorexia and weight 
loss.16,17

Te unique pharmacology of palonosetron involves 
interactions with NK1 receptors and unlike other 5HT3 
receptors, palonosetron up-regulates protein kinase C 
activity while internalizing 5HT3 receptors. Protein kinase 
C phosphorylates NK1 receptors, which down-regulates 
NK1 receptor expression and allows the NK1 receptor 
antagonist netupitant to successfully compete with sub-
stance P for the remaining NK1 receptors.18

Cisplatin also increases calcium fux through L-type 
calcium changes. Nifedipine, an L-type calcium channel 
blocker, has a broad antiemetic activity in the least shrew; 
low-dose nifedipine potentiates the antiemetic activity of 
palonosetron.19 Tis needs to be explored clinically.

Te antiemetic mechanism to corticosteroids is not 
well understood. Several mechanisms have been pro-
posed. Dexamethasone reduces CNS levels of tryptophan, 
a precursor to serotonin. Corticosteroid anti-infammatory 
activity reduces serotonin release from the gastrointestinal 
tract. Corticosteroids block production of prostaglandins 
and leukotrienes, which are involved in emetogenesis, and 
blunt the stress responses and cortisol-releasing hormone. 
Recent evidence suggests the corticosteroids enhance 
endocannabinoid and cannabinoid receptor expression 
within the dorsal vagus complex and stomach.20,23

Therapies for CINV
Palonosetron

Palonosetron is unique among the 5HT3RAs in part 
because of its long half-life and greater afnity for the 
5HT3 receptor relative to frst-generation 5HT3RAs. 
However, this does not explain palonosetron’s unique  

FIGURE 1 The emetic center consists of the circumventricular origin area 
posterior, nucleus tractus solitaries, and dorsal motor nucleus of the vagus. 
A central pattern generator located near the emetic center coordinates the 
emetogenic response. Multiple neurotransmitters are involved in generating 
emesis. Dopamine and serotonin are emetogenic. Substance P is respon-
sible for delayed chemotherapy nausea and vomiting. Cannabinoids block 
emesis through inhibition of serotonin-receptor responses.
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benefts in reducing delayed emesis.24 If this were true, then 
repeated doses of a frst-generation 5HT3RA would have 
made up for palonosetron’s long half-life. Palonosetron allo-
sterically binds to 5HT3 receptors and increases palonose-
tron afnity for the receptor (called positive cooperativity), 
which is unlike the bimolecular binding characteristics of 
frst-generation 5HT3RAs. Palonosetron uniquely triggers 
5HT3 receptor internalization. Tis unique 5HT3 receptor 
interaction inhibits substance P-mediated responses.24-26 
As demonstrated in multiple trials, palonosetron has better 
acute and delayed emesis prophylaxis for patients on HEC 
and MEC than do frst-generation 5HT3RAs.27-29

Netupitant
Netupitant is a new oral NK1 receptor antagonist 
(NK1RA). It is rapidly absorbed and metabolized by cyto-
chrome P450 (CYP-3A4) and type II (conjugase) hepatic 
enzymes. It is largely excreted in the hepatobiliary system 
(85%), with less than 5% cleared by the kidneys, which 
makes it safe for use in patients with renal failure. Its phar-
macokinetics are infuenced by liver disease and altered by 
hepatic metastases.30,31 Netupitant’s half-life is long – 90 
hours – in contrast to APR, whose half-life is 9-13 hours.32 
Doses of 100 mg, 200 mg, and 300 mg result in an NK1 
receptor occupancy of more than 90% as measured by PET 
scan imaging, which correlates with plasma level therapeu-
tic levels of 225 ng/mL. Netupitant is selective for NK1 
receptors and does not bind to NK2 or NK3 receptors.31

Although netupitant does not interfere with palono-
setron clearance, it is a moderate inhibitor of CYP-3A4. 
Ketoconazole area under the curve (AUC) plasma levels are 
increased by 140% in the presence of netupitant, by 144% 
with midazolam, and with dexamethasone by 72% on Day 
1 and 138% on Day 4,33,34 which is why dexamethasone 
doses are reduced when NEPA is used. CYP-3A4 induc-
ers such as rifampicin reduce netupitant AUC by 83%.33 
Tere is a risk of drug interactions between netupitant 
and narrow therapeutic index drugs metabolized through 
CYP-3A4 such as methadone, midazolam, and oxyco-
done.35,36 Clinically important drug interactions depend on 
the therapeutic range of the substrate drug , the degree to 
which the substrate drug is metabolized by CYP-3A4, the 
inhibiting drug plasma levels and the duration of inhibi-
tion.37 AUC ratios (AUC with the inhibiting drug present 
over the AUC of the drug alone) are 5 when clinically rel-
evant.37 Terefore, it is unlikely that most netupitant drug 
interactions will be clinically important.

NEPA
NEPA consists of netupitant 300 mg  and palonosetron 0.5 
mg in a single oral NEPA capsule that signifcantly sim-
plifes the management of HEC.38,39 Tere does seem to 
be a synergy between netupitant and palonosetron. In the 
least shrew, cisplatin causes signifcant emesis and down-

stream activation of multiple kinases within the brainstem. 
Tese downstream efects include the activation of extra-
cellular signal-regulated protein kinase 1 and 2 (ERK1/2), 
protein kinase C (PKC), and protein kinase A (PKA). 
NEPA almost completely prevents emesis from cispla-
tin in this animal model. Both drugs prevent PKA phos-
phorylation, but only the combination prevents the acute 
phase phosphorylation of PKC and reverses phosphoryla-
tion of ERK1/2 during the delayed phase of emesis (20-
47 hours).40 NEPA causes NK1 receptor internalization, 
which blunts substance P neurotransmission.41 An addi-
tional beneft to the combination is that there are no drug 
interactions between palonosetron and netupitant; neither 
prolongs the QTc interval.30

In a double-blind randomized trial, NEPA plus dexa-
methasone was compared with oral palonosetron 0.5 mg 
plus dexamethasone for MEC. Te primary outcome was 
complete remission (no emesis and no rescue antiemet-
ics) in the delayed phase (hours 25-120). NEPA was supe-
rior to palonosetron plus dexamethasone with a numbers 
needed to treat (NNT) of 13.5 for the primary outcome. 
Te NNT for complete protection (no emesis, no rescue 
antiemetics, and nausea <25 mm on a 100-mm visual ana-
logue scale) was 17, and for nausea overall was 18. Side 
efects were mild and consisted of headaches (3%) and con-
stipation (2.1%).42 

A 5-arm, randomized, double-blind, controlled trial of 
patients receiving HEC compared 3 diferent doses of 
NEPA (100 mg, 200 mg, and 300 mg) plus 4 days of dexa-
methasone with palonosetron 0.5 mg plus dexamethasone 
in the fourth arm and ondansetron 32 mg, APR 125 mg 
on Day 1, 80 mg on days 2 and 3, and dexamethasone in 
the ffth arm.43 NEPA 300/0.5 mg plus dexamethasone 
was superior to palonosetron plus dexamethasone, with 
an NNT of 7.6. For complete protection, NEPA was also 
superior, with an NNT of 7.6. NEPA was at least equivalent 
if not slightly better than ondansetron, APR, plus dexa-
methasone, with a complete protection of 83%, compared 
with78.4%. In a third trial, NEPA benefts for patients who 
received MEC and HEC did not diminish over multiple 
cycles nor did side-efects increase.44

Rolapitant
Rolapitant is a new NK1RA that has been tested in phase 
3 trials for patients who receive MEC and HEC and was 
approved by the US Food and Drug Administration in 
fall 2015.45-47 Unlike APR and netupitant, rolapitant does 
not inhibit CYP-3A4 and therefore has fewer drug inter-
actions. It has a long half-life (180 hours), so it is given 
on the frst day only of chemotherapy. Dexamethasone 
dose reductions are unnecessary, as is the case with NEPA. 
For those receiving MEC, rolapitant 200 mg by mouth 
added to a 5HT3RA plus dexamethasone had an overall 
greater complete response compared with placebo (68.6% 
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vs 57.8%; P < .001; NNT = 10). Complete protection 
was also greater with rolapitant (62% vs 53.2%; P = .001; 
NNT = 11). Te addition of oral rolapitant 200 mg to a 
5HT3RA plus dexamethasone in patients receiving at least 
60 mg/m2 cisplatin signifcantly improved overall complete 
response (70.1% vs 56.5%; P = .001; NNT = 7.6) and sig-
nifcantly improved complete protection (71.6% vs 63.0%; 
P = .037; NNT = 11.6). A third trial involving patients on 
HEC found that the addition of rolapitant to a 5HT3RA 
and dexamethasone marginally improved overall complete 
remission (67.5% vs 60.4%; P = .084) and that nausea was 
better controlled with rolapitant (55% vs 44%; P = .009; 
NNT = 9).48,49

In a randomized pivotal trial, patients received granis-
etron 2 mg orally and dexamethasone (20 mg orally) on 
Day 1 except for patients receiving taxanes who were 
given dexamethasone based on guidelines for taxanes and 
granisetron (2 mg orally) on days 2 and 3. Individuals were 
randomized to either oral rolapitant 180 mg or placebo. 
Efcacy was based on a modifed intention-to-treat popu-
lation comprising patients who received at least 1 dose of 
study drug. Te primary endpoint was the proportion of 
patients achieving a complete response (no emesis or use 
of rescue medication) in the delayed phase (>24-120 hours 
after chemotherapy) in Cycle 1. A signifcantly greater pro-
portion of patients on rolapitant had complete responses 
in the delayed phase compared with placebo-treated con-
trols (475 [71%] vs 410 [62%], respectively; odds ratio, 
1.6; 95% confdence index [CI], 1.2-2.0; P = .0002). No 
serious adverse event was treatment-related, and no treat-
ment-related, treatment-emergent adverse event resulted 
in death.46 A second pivotal study of similar design found 
that rolapitant signifcantly improved delayed nausea in 
patients receiving HEC compared with granisetron and 
dexamethasone alone.45

Olanzapine
Olanzapine is an atypical antipsychotic that blocks dopa-
mine (D1, D2, D3, and D4), serotonin (5HT2a, 5HT2c, 
5HT3, and 5HT6), alpha-1 adrenergic, acetylcholine 
(muscarinic), and histamine receptors.50-54 It does not 
inhibit cytochrome enzymes and hence has few drug inter-
actions.55 Within the context of an observational trial, 
olanzapine at usual doses did not prolong the QTc inter-
val; however with titration, QTc intervals can increase.56,57 
Olanzapine combined with megestrol acetate has shown 
greater improvement in weight, appetite, nausea con-
trol, and cancer-related anorexia than megestrol acetate 
alone.58 In addition, it is superior to metoclopramide as a 
rescue antiemetic for CINV.59 Several smaller trials have 
added olanzapine to standard chemotherapy antiemetic 
prophylaxis.11,60-73 

Doses in these studies ranged between 5-10 mg daily for 
5 days. Te combination of olanzapine, palonosetron, and 

dexamethasone has been compared with standard palo-
nosetron, APR, and dexamethasone for patients receiv-
ing MEC and HEC in an open label study. Both regimens 
were efective in reducing emesis; however, olanzapine bet-
ter controlled delayed nausea (87% vs 67%, NNT = 5) and 
overall nausea (69% vs 38%; NNT = 2.9).11 A recent dou-
ble-blind, randomized, controlled trial in patients receiving 
MEC or HEC and standard 5HT3RA, APR, and dexa-
methasone prophylaxis, compared the addition of olan-
zapine 5 mg for 5 days with placebo. Te stringent criteria 
total control (no emesis, no rescue medications, and nau-
sea <5 mm on 100-mm visual analog scale) was superior 
with the addition of olanzapine (59% vs 23%; NNT = 2.5; 
P = .03); total protection (no nausea, no rescue medica-
tion, and nausea <25 mm on 100-mm visual analog scale) 
was also superior with olanzapine (86% vs 45%; NNT = 
2.4; P = .009); and complete response (no emesis, no rescue 
medication) was 100% with the addition of olanzapine and 
64% on placebo (NNT = 2.7; P = .004).64 Larger studies 
are needed to confrm these results. However, the National 
Comprehensive Cancer Network has included olanzapine 
in it 2015 antiemetic guidelines (Table 1).

Gabapentin
Gabapentin has been added to a 5HT3RA plus dexameth-
asone combination in a pilot study and was subsequently 
tested in a randomized, controlled trial of patients on 
HEC.74 In that trial of 437 patients, half received gaba-
pentin on days 1-5 after chemotherapy, and half received 
placebo. Both groups were given a 5HT3RA and dexa-
methasone, but not an NK1RA. Tere was no improve-
ment in control of delayed nausea or vomiting with gaba-
pentin compared with placebo (47% vs 41%, respectively). 
Te trial was fawed in that an NK1RA was not included 
in the standard antiemetics.75

Ginger
Ginger has been explored as an antiemetic largely for 
women receiving AC for breast cancer. In a randomized 
trial, 0.5 g, 1 g or 1.5 g of ginger was added to a 5HT3RA 
plus dexamethasone combination. Tere was a reduction in 
acute emesis with ginger – of note is that the 1.5-g dose 
was least efective. Tere was no beneft in the delayed 
phase.76,77 In a second trial, 1.5 g of ginger was added to 
granisetron plus dexamethasone. Tere was an improve-
ment in acute nausea or vomiting.78 Present guidelines 
recommend an NK1RA be used in addition to 5HT3RA 
and dexamethasone for AC. Terefore this study should be 
repeated with an NK1RA.

Metoclopramide: new regulations
Te European Medicines Agency in July 2013 recom-
mended that metoclopramide be prescribed for short-term 
treatment (up to 5 days) and should be limited to 30 mg a 
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TABLE 1 Prophylactic antiemetics for highly emetogenic chemotherapy

NCCN ESMO International ASCO MASCC JSCO

Day 1

Option 1
n  Aprepitant 125 mg PO

OR

n  Fosaprepitant 150 mg IV once
OR

n  Rolapitant 180 mg PO once
PLUS 

n  Dexamethasone 12 mg PO 
IV; BUT if rolapitant, then 
dexamethasone 20 mg PO IV 

PLUS

n  Palonosetron 0.25 mg IV 
(preferred)

OR

n   Dolasetron 100 mg
OR

n  Granisetron 2 mg PO or  
1 mg BID

OR

n  Ondansetron 16-24 mg PO or  
8-12 mg IV

PLUS/MINUS

n Lorazepam
n H2 blocker
 

Option 2
n  Netupitant 300 mg + 

palonosetron 0.5 mg PO once
n  Dexamethasone  

12 mg PO IV
 

Option 3
n  Olanzapine 10 mg PO once
n  Palonosetron 0.25 mg IV once
n  Dexamethasone 20 mg IV once

n  Fosaprepitant 
115 mg IV or 
125 mg PO

n  Aprepitant + 
ondansetron 16 
mg/m2 (top dose 
24 mg)

n  Granisetron 2 
mg IV

OR

n  Tropisetron  
5 mg IV

OR

n  Palonosetron 
0.21 mg IV

PLUS

n  Dexamethasone 
12 mg IV or 4-8 
mg PO BID for 
2-3 days 

n  Aprepitant  
125 mg IV

OR

n  Fosaprepitant 
150 mg IV + 
ondansetron 8 
mg PO BID

OR

n  Granisetron 2 mg 
PO or 1 mg IV

OR

n  Tropisetron 5 mg 
PO or IV

OR

n  Palonosetron  
0.5 mg PO or 
0.25 mg IV

OR

n  Ramosetron  
0.3 mg IV

PLUS

n  Dexamethasone 
12 mg PO or  
8 mg IV

Option 1
n  Aprepitant  

125 mg PO
OR

n  Fosaprepitant 
150 mg IV + 
granisetron 2 mg 
PO or 1 mg IV

OR

n  Ondansetron  
8 mg PO BID or 
8 mg IV

OR

n  Palonosetron  
0.5 mg PO or 
0.25 mg IV

OR

n  Dolasetron  
100 mg PO only

OR

n  Tropisetron 5 mg 
PO or IV

OR

n  Ramosetron  
0.3 mg IV

PLUS

n  Dexamethasone 
12 mg IV or PO

 

Option 2
n  NEPA fxed dose

PLUS

n  Dexamethasone 
12 mg IV or PO

n  Aprepitant  
125 mg PO

OR

n  Fosaprepitant 
115 mg IV + 
ondansetron  
8 mg IV BID

OR

n  Granisetron 2 mg 
PO or 1 mg IV

OR

n  Tropisetron 5 mg 
PO or IV

OR

n  Dolasetron  
100 mg PO

OR

n  Palonosetron  
0.5 mg PO or 
0.25 mg IV

PLUS

n  Dexamethasone 
8 mg PO or IV

n  Aprepitant  
125 mg PO

OR

n  Fosaprepitant 
150 mg IV

PLUS

n  5HT3 receptor 
antagonist  
(granisetron or 
palonosetron 
or ramosetron 
or ondansetron 
or tropisetron 
or azasetron or 
indisetron)

n  Dexamethasone 
9.9 mg IV

Subsequent days

Option 1
n Aprepitant  80 mg PO days 
2-3 (if aprepitant used Day 1)
n Dexamethasone 8-12 mg 
PO-IV days 2-4 

PLUS/MINUS

n Lorazepam days 2-4
n H2  blocker days 2-4

Option 2
n Olanzapine 10 mg  days 2-4

n  Aprepitant 80 
mg PO days 2+3 
(Aprepitant is not 
given if fosapre-
pitant is given 
Day 1)

n  Dexamethasone 
12 mg PO days 
2+3

n  Aprepitant 80 
mg PO days 2+3 
(aprepitant is not 
given  if fosapre-
pitant is given 
Day 1)

n  Dexamethasone 
12 mg PO days 
2+3

n  Aprepitant 80 
mg PO days 2+3 
(aprepitant is not 
given  if fosapre-
pitant is given 
Day 1)

n  Dexamethasone 
12 mg PO days 
2-3 or days 2-4

n  Aprepitant 80 
mg PO days 2-3 
(aprepitant is not 
given  if fosapre-
pitant is given 
Day 1)

n  Dexamethasone 
8 mg days 2-3

n  Aprepitant 80 mg 
PO days 2-3 (No 
day 2, 3 apre-
pitant if fosapre-
pitant is given 
Day 1)

n  Dexamethasone 
8 mg days 2-4 
(Day 5 optional)

Rescue

One of the following:
n Metoclopramide or
n Haloperidol or
n Prochlorperazine or
n Promethazine or
n Scopolamine or
n Dexamethasone or
n Lorazepam or
n Olanzapine or
n Dronabinol or
n Nabilone or
n 5HT3 receptor antagonists

n  Dopamine antag-
onists 3-4 times 
a day

n  Metoclopramide 
20-30 mg PO

n  Prochlorperazine 
10-20 mg PO

n  Domperidone  
20 mg PO

n  Olanzapine  
10 mg qhs

n  Metoclopramide 
10 mg tid PO 

n  Add lorazepam 
or alprazolam

OR
n  Olanzapine  

10 mg/d
OR
n  High-dose meto-

clopramide (2-3 
mg/kg) substi-
tute for 5HT3 
antagonists

One of the 
following:
n  Dopamine  

antagonists or
n  Benzodiazepine 

or
n Switch 5HT3 
receptor antago-
nists for break-
through nausea or
n Cannabinoids or
n Olanzapine

One of the 
following:
n Metoclopramide 
or
n Butyrophenones 
or
n Corticosteroids or
n Lorazepam or
n Rotate 5HT3

5HT3, serotonin; ASCO, American Society of Clinical Cancer; BID, twice a day; ESMO, European Society for Medical Oncology; International, taken from a consensus document 
based on multiple international guidelines; IV, intravenously; JSCO, Japan Society of Clinical Oncology; MASCC, Multinational Association of Supportive Care in Cancer; NCCN, 
National Comprehensive Cancer Network; NEPA, netupitant 300 mg + palonosetron 0.5 mg; PO, by mouth; qhs, every night at bedtime
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TABLE 2 Prophylactic antiemetics for moderately emetogenic chemotherapy

NCCN ESMO International ASCO MASCC JSCO

Day 1

Option 1
n Aprepitant 125 mg PO

OR

n  Fosaprepitant 150 mg  IV  
once

n  Rolapitant 180 mg PO once 
PLUS

n   Dolasetron 100 mg PO
OR

n  Granisetron 1-2 mg PO or 1 
mg PO BID

OR

n  Transdermal  granisetron 
34.3 mg 24-48h before 
chemotherapy

OR

n  Ondansetron 16-24mg PO or 
8-12mg IV

OR

n  Palonosetron 0.2 mg IV ± 
Lorazepam 0.5-2 mg IV q4-6H 
+/- H_2  blocker or PPI

PLUS

n  Dexamethasone 12 mg PO IV 
once

Option 2
n  NEPA (netupitant 300 mg plus 

palonosetron 0.5 mg) PO once
n  Dexamethasone 12 mg PO IV 

once

Option 3
n Olanzapine 10 mg PO once
n Palonosetron 0.25 mg IV once
n Dexamethasone 20 mg IV once

For AC-related 
prophylaxis:  
n  5HT3RAs, 

dexamethasone, 
NK1RAs

For non-AC-related 
prophylaxis:
n  5HT3RAs, 

dexamethasone

For AC-related 
prophylaxis:  
n  5HT3RAs, 

dexamethasone, 
NK1RAs

For non-AC-related 
prophylaxis:
n  5HT3RAs, 

dexamethasone 
(palonosetron 
preferred)

For AC-related 
prophylaxis:  
n  5HT3RAs, 

dexamethasone, 
NK1RAs

For non-AC-related 
prophylaxis:
n  Palonosetron 

0.25 mg 
IV Day 1, 
dexamethasone 
20 mg IV

For AC-related 
prophylaxis:  
n  5HT3RAs, 

dexamethasone, 
NK1RAs

For non-AC-related 
prophylaxis:
n  Palonosetron 

0.25 mg IV, 
dexamethasone 
20 mg IV

For prophylaxis 
related to carboplatin, 
ifosfamide, irinotecan, 
methotrexate:
n  Aprepitant, 

dexamethasone, 
5HT3RAs IV

Otherwise prophylaxis 
is
n  5HT3RAs, 

dexamethasone

Subsequent days

n  Aprepitant 80 mg PO days 
2-3

n   Dolasetron 100 mg PO days 
2-3

OR

n  Granisetron 1-2 mg PO or  
1 mg PO BID days 2-3

OR

n  Ondansetron 8 mg BID or  
16 mg days 2-3, ± lorazepam 
0.5-2 mg PO q4-6 hours, ± 
H2 blocker or PPI

n  5HT3 
monotherapy 
days 2-3

OR

n  Dexamethasone 
8 mg PO IV days 
2-3

OR

n  NK1RA plus 
steroid – 
fosaprepitant 
and rolapitant 
Day 1 only, 
aprepitant 80 
mg days 2-3

For AC-related 
prophylaxis:  
n  Aprepitant ± 

dexamethasone

For non-AC-related 
prophylaxis:
n  Dexamethasone 

± 5HT3RAs

For AC-related 
prophylaxis:  
 n  Aprepitant 

days 2-3 + 
dexamethasone 
days 2-3 

For non-AC-related 
prophylaxis:
n  Dexamethasone 

days 2-3 

For AC-related 
prophylaxis:  
 n  Aprepitant 

days 2-3  + 
dexamethasone 
days 2-3 

For non-AC-related 
prophylaxis:
n  Dexamethasone 

days 2-3

For prophylaxis 
related to carboplatin, 
ifosfamide, irinotecan, 
methotrexate:? For 
prophylaxis related 
to carboplatin, 
ifosfamide, irinotecan, 
methotrexate:
n  Aprepitant days 2-3 

+ dexamethasone 
days 2-4

Otherwise prophylaxis  
is
n  Dexamethasone 

days 2-4

Rescue

Same as high emetogenic 
prophylaxis breakthrough

Same as high 
emetogenic 
prophylaxis 
breakthrough

Same as high 
emetogenic 
prophylaxis 
breakthrough

Same as high 
emetogenic 
prophylaxis 
breakthrough

Same as high 
emetogenic 
prophylaxis 
breakthrough

Same as high 
emetogenic 
prophylaxis 
breakthrough

5HT3, serotonin; AC, anthracycline + cyclophosphamide; ASCO, American Society of Clinical Cancer; BID, twice a day; ESMO, European Society for Medical Oncology; 
International, from a consensus document based on multiple international guidelines; IV, intravenously; JSCO, Japan Society of Clinical Oncology; MASCC, Multinational 
Association of Supportive Care in Cancer; NCCN, National Comprehensive Cancer Network; NK1RA, neurokinin-1 receptor antagonist; PO, by mouth; PPI, proton pump inhibitor; 
qhs, every night at bedtime



January 2016  g  THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY 17 Volume 14/Number 1

TABLE 3 Prophylactic antiemetics for low emetogenic chemotherapy

NCCN ESMO International ASCO MASCC JSCO

Day 1

n  Dexamethasone 12 mg PO or 
oral daily

OR

n  Metoclopramide 10-40 mg PO 
or IV q4-6H

OR

n  Prochlorperazine 10 mg IV or 
PO q4-6H

OR

n  5HT3RA ± lorazepam 0.5-2 
mg PO or IV q4-6H ± H2 
blocker or PPI

No routine 
prophylaxis

Dexamethasone 8 
mg PO IV

Dexamethasone 8 
mg PO IV

n Dexamethasone
OR

n 5HT3RAs
OR

n  Dopamine 
receptor 
antagonists

Dexamethasone 6.6 
mg IV

Rescue

Same as highly emetogenic 
prophylaxis breakthrough

Same as highly 
emetogenic 
prophylaxis 
breakthrough

Same as highly 
emetogenic 
prophylaxis 
breakthrough

Same as highly 
emetogenic 
prophylaxis 
breakthrough

Same as highly 
emetogenic 
prophylaxis 
breakthrough

Same as highly 
emetogenic 
prophylaxis 
breakthrough

5HT3, serotonin; AC, anthracycline + cyclophosphamide; ASCO, American Society of Clinical Cancer; BID, twice a day; ESMO, European Society for Medical Oncology; 
International, from a consensus document based on multiple international guidelines; IV, intravenously; JSCO, Japan Society of Clinical Oncology; MASCC, Multinational 
Association of Supportive Care in Cancer; NCCN, National Comprehensive Cancer Network; NK1RA, neurokinin-1 receptor antagonist; PO, by mouth; PPI, proton pump inhibitor; 
qhs, every night at bedtime

day in adults. Tis was largely owing to the perceived risk 
of extrapyramidal disorders and tardive dyskinesia associ-
ated with long-term use of metoclopramide. Te agency 
believed that the risks outweighed the benefts of metoclo-
pramide in conditions that required long-term treatment. 

Current debates

Should NK1RAs used with other platin derivatives?
Oxaliplatin is used to treat advanced colon cancer as well as 
other cancers. A randomized trial of 413 patients receiving 
oxaliplatin 85 mg/m2 within a FOLFOX regimen (folinic 
acid, fuorouracil, oxaliplatin) compared a 5HT3RA plus 
dexamethasone regimen with a 5HT3RA, dexamethasone, 
plus NK1RA regimen. Complete response (no vomiting, 
no antiemetic rescue) was better with the 3-drug regi-
men than with the 2-drug regimen (96% vs 85%, respec-
tively). Complete protection (no vomiting, mild nausea at 
best) was also better with the 3-drug regimen.79 Tere are a 
number of studies that have demonstrated that the emeto-
genic potential of carboplatin is greater than MEC, and 
that vomiting is reduced 10%-15% with the addition of an 
NK1RA to a 5HT3RA and dexamethasone.80-83

How well are guidelines followed? 
Numerous guidelines for using antiemetic therapies have 
been developed and are available to guide prophylaxis 
(Tables 1-3). In a community practice in the United States, 
compliance to antiemetic guidelines is 57%. Patients who 
received antiemetics in accordance with guidelines had 
signifcantly less nausea and vomiting than those who 

did not (53% vs 44%, respectively; adjusted odds ratio, 
1:3; 95% CI, 1.07-1.69; P = .037).84 Japanese investiga-
tors used insurance claims data for patients who received 
MEC or HEC to determine the rate of patients who were 
prescribed antiemetic drugs before and after the release of 
guidelines for antiemetics in 2010. Tey reported a gradual 
increase in the prescription rate for antiemetic drugs dur-
ing the study 2005-2011 period, with the prescription rate 
for high emetic risk patients increasing from 81.1% before 
the guidelines to 95.5% after, and from 78.5% to 89.9%, 
respectively, for patients with moderate emetic risk.85 
Within a large hospital practice, compliance to guidelines 
was 59% for acute prophylaxis and 54% for delayed pro-
phylaxis.86 When computerized physician order entry is 
used for antiemetics compliance to guidelines increases to 
97%.87 Terefore, the best way to improve prophylaxis for 
CINV is to require computerized order entry which pro-
vides guidelines for antiemetics.

Antiemetics for high-dose chemotherapy  with  
stem-cell rescue 
Te combination of ondansetron dexamethasone plus 3 
days of aprepitant is superior to ondansetron plus dexa-
methasone (complete response, 82% vs 66%; P < .001) .88 
In a randomized trial of patients with myeloma receiving 
high-dose melphalan, the 3-drug combination of granis-
etron (days 1-4), aprepitant (days 1-3), and dexamethasone 
(days 2-3) was superior to granisetron and dexamethasone 
alone (complete response, 58% vs 41%; P = .0042). No 
emesis occurred in 78% of the patients who received the 
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