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Impact of dexamethasone-sparing
regimens on delayed nausea caused by
moderately or highly emetogenic
chemotherapy: a meta-analysis of
randomised evidence
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Abstract

Background: Nausea can be particularly prominent during the delayed period. Therefore, we performed a meta-
analysis of the available randomised evidence to assess the average effect of palonosetron plus one-day
dexamethasone (DEX; also called the DEX-sparing strategy) compared with palonosetron plus 3-day DEX for control
of chemotherapy-induced nausea and vomiting (CINV), focusing on delayed nausea.

Methods: Eligible studies were identified through MEDLINE, Embase, and CENTRAL. Data on acute and delayed
CINV were collected. Efficacy end points were complete response (CR; no vomiting, and no use of rescue
medication), complete protection (CP; CR plus no clinically significant nausea), and total control (TC; CR plus no
nausea) during the delayed period (days 2–5 after chemotherapy initiation). All randomised studies comparing
palonosetron plus single-dose DEX (with or without another active agent) on day 1 followed by either no further
DEX or additional DEX doses (both alone or in combination with another active agent) qualified.

Results: Of 864 citations screened, 8 studies with 1970 patients were included in the meta-analysis. During the
delayed period, the combined odds ratio (OR) for all comparisons was 0.92 (95% confidence interval [CI], 0.76–1.12)
for CR, 0.85 (95% CI, 0.71–1.03) for CP, and 0.92 (95% CI, 0.77–1.11) for TC in patients undergoing moderately
emetogenic chemotherapy (MEC) or anthracycline and cyclophosphamide-containing chemotherapy (AC). The
absolute risk difference (RD) computations for all end points in the delayed period did not exceed the threshold of
− 4% (range, − 1% to − 4%). The effect was similar in subgroups defined by various study design parameters. The
absolute RD computations in the acute period did not exceed the threshold of 1% (range, 0 to 1%). For one-day vs.
3-day DEX, numbers needed to be treated in order for one additional patient to not experience CR, CP and TC over
the delayed period were 100, 25 and 50, respectively.

Conclusions: This meta-analysis demonstrates that DEX-sparing regimens do not cause any significant loss in
protection against not only vomiting but also nausea induced by single-day MEC or AC during the delayed period.
These data should lead clinicians to optimise use of prophylactic DEX in clinical practice.

Keywords: Meta-analysis, Palonosetron, Dexamethasone, Moderately emetogenic chemotherapy, AC, Nausea,
Emesis
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Background
Chemotherapy-induced nausea and vomiting (CINV) re-
main among the most common disturbing side effects of
cancer chemotherapy [1, 2]. CINV is typically categorized
as acute (within the first 24 h after chemotherapy initi-
ation) and delayed (starts on day 2 and can have a time
span of up to 6–7 days). In the last two decades, better
prevention of CINV has been the result of several steps in-
cluding the development of new classes of anti-emetics,
such as 5-hydroxytryptamine type 3 receptor antagonists
(5-HT3RAs) and neurokinin-1 receptor antagonists (NK-
1RAs) [3]. Nevertheless, dexamethasone (DEX), one of the
first antiemetic drug to be introduced, remains used ex-
tensively in multi-drug regimens recommended for the
prevention of acute and delayed CINV caused by highly or
moderately emetogenic chemotherapy (HEC and MEC,
respectively) [4, 5]. Although prophylactic DEX has been
generally considered safe, its administration may be asso-
ciated with a wide range of side effects [6]. In a prospect-
ive survey patients receiving a multiple-day DEX regimen
against delayed CINV caused by MEC reported several
moderate-to-severe DEX-related side effects, including in-
somnia, abdominal symptoms, agitation, weight gain, skin
rash and other symptoms in the week following chemo-
therapy [7]. Therefore, there is interest in minimising dose
and frequency of the steroid, particularly in those patients
who experience DEX-related side effects or in those with
pre-existing conditions (like diabetes) that may be exacer-
bated by corticosteroids.
Palonosetron is a “second-generation” 5-HT3RA with a

longer half-life (> 40 h) and distinct pharmacological prop-
erties compared with older agents in the 5-HT3RA class
[8]. The unique pharmacology of palonosetron has been
thought to partly explain its improved efficacy against de-
layed CINV [9]. Two randomised trials challenged the hy-
pothesis that palonosetron plus single-dose DEX, also
called the DEX-sparing strategy, is not inferior to palonose-
tron plus 3-day DEX against CINV caused by MEC [10,
11]. These studies met their goal, but the study by Aapro
et al. [10] included only breast cancer patients receiving the
combination of an anthracycline and cyclophosphamide
(AC), whereas the study by Celio et al. [11] included a wide
range of MEC regimens including AC. At the time the
studies were performed AC was considered as MEC, and
only successively classified as HEC, for which the addition
of an NK-1RA is recommended for CINV control [4, 5].
The international guidelines have recently changed the
anti-emetic management of AC-type chemotherapy in fe-
male patients and of MEC, and no longer recommend DEX
for the prevention of delayed CINV, except for agents with
known potential for delayed symptoms [4, 5]. Interestingly,
this recommendation stems from the lack of convincing
evidence to support the benefit of DEX against delayed
CINV caused by AC or MEC, before a formal meta-

analysis. An important consideration when evaluating data
from the first DEX-sparing trials is that, although any po-
tentially detrimental effect on antiemetic protection would
be expected to occur during the delayed period, the stud-
ies used data from the overall observation period (i.e.,
acute plus delayed periods) to calculate the primary effi-
cacy outcome of complete response (CR) [10, 11]. It is also
important to highlight that CR is a composite end point
that does not include any direct assessment of nausea
whose optimal control still remains a treatment challenge
[12]. Therefore, there were several important questions
unanswered regarding the exact therapeutic impact of the
DEX-sparing strategy on the management of CINV. Spe-
cifically, how effective is the DEX-sparing strategy com-
pared with a multiple-day DEX regimen against delayed
CINV? Is the effect different when control of nausea is
assessed? What evidence exists for the efficacy of DEX-
sparing strategy when combined with other active agents?
Is there evidence of variability in the reported protective
effect in patients receiving HEC or MEC? Finally, is there
evidence of any distinct tolerability profile of the DEX-
sparing strategy? In order to help answer these questions,
we report the results of a systematic review and meta-
analysis of randomised controlled trials (RCTs) addressing
the efficacy of DEX-sparing strategy for the prevention of
delayed CINV, and specifically nausea.

Methods
Literature search
A literature search to identify RCTs assessing the DEX-
sparing strategy in CINV was initially conducted in the
MEDLINE database via Pubmed. In a second step the
search was extended to include EMBASE and CENTRAL
(Cochrane Central Register of Controlled Trials) using cri-
teria described below. Since the first RCT assessing the
DEX-sparing strategy against CINV was fully reported in
2010 [10], our search covered the time period from Janu-
ary 1, 2010 to June 30, 2018. The DEX-sparing strategy re-
lies on the use of palonosetron and therefore free text
keyword “palonosetron” was used to prompt relevant lit-
erature; the search was also limited to English language
clinical trials. For manual search, we examined the refer-
ence lists of included RCTs and past meta-analyses. The
search results were combined to yield a common set of ci-
tations from which the titles and abstracts were screened
for potential qualifying studies, and then full-text review
identified studies that were qualified for this review based
on pre-specified inclusion criteria presented below.

Selection criteria
We limited our selection to titles and abstracts if the study:
1) was a randomised trial of adult subjects, 2) compared
palonosetron plus single-dose DEX (with or without an-
other active agent) to the same anti-emetic regimen on day
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1 followed by either no further DEX or additional DEX
doses (both alone or in combination with another active
agent) on the subsequent days for the prevention of CINV
following single-day chemotherapy regimens, and 3) re-
ported relevant clinical outcome data. Studies were in-
cluded if at least one efficacy end point [i.e., complete
response (CR), complete protection (CP), or total control
(TC)] in the acute or delayed periods was available. Because
of the high likelihood of carry-over effects on anti-emetic
efficacy over the delayed period [13], we decided a priori to
include only studies in which the same anti-emetic regimen
for prevention of acute CINV was administered to both in-
vestigational and control arms. If a study included multiple
cycles of chemotherapy, only the results from cycle 1 were
considered. Cross-over studies qualified only if the first-
cycle data were reported and usable. Studies were also ex-
cluded if duplicates of articles already part of the database,
or if consisted in case reports or clinical observations.

Definition of outcomes
The primary objective was the prevention of CINV dur-
ing the delayed period (i.e., day 2 through 5 after chemo-
therapy initiation) with special attention to nausea data.
It was evaluated through the proportion of patients who
achieve CR (no vomiting, and no use of rescue medica-
tion), CP (CR plus no significant nausea [< 25mm on a
visual analogue scale (VAS) or no more than mild nau-
sea on a visual categorical scale]), and TC (CR plus no
nausea [VAS < 5mm]). Secondary objectives were con-
trol of CINV during the acute study period (within 24 h
after chemotherapy) and the proportion of patients free
from side effects associated with prophylactic DEX [7].

Data extraction and quality assessment
Two investigators (LC and E Z) independently conducted
literature search and extracted data from studies that met
the pre-specified inclusion criteria for meta-analysis. For
multiple articles concerning a given study, only the study
presenting the most complete data was included. Discrep-
ancies were handled through discussion and consensus. For
two qualified studies, the rates of acute and delayed CP
and/or TC were not reported in the full-text articles [10,
11], but were calculated by accessing the database of each
study. We assessed the emetogenic risk of one specific
agent in included studies according to the latest emetic-risk
classification of antineoplastic agents [4, 5]. In light of this,
for the study by Celio et al. [11] that included patients re-
ceiving either MEC or AC, only data from the MEC group
were analysed in this meta-analysis. Since currently there
are no data on the efficacy of DEX-sparing strategies in the
cisplatin setting, for the study by Ito et al. [14] that included
patients receiving either AC or cisplatin, only data from the
AC group were analysed. The study by Roila et al. [13] eval-
uated the efficacy of palonosetron and single-dose DEX

plus 3-day aprepitant versus palonosetron and single-dose
aprepitant (125mg on day 1) plus 3-day DEX in patients
who were receiving AC for breast cancer. We decided to in-
clude this study in the meta-analysis based on the results of
the study by Herrington et al. [15]. This double-blind, pilot
study demonstrated that a single dose of aprepitant 125mg
has similar efficacy as the 3-day aprepitant regimen, when
both are administered in combination with palonosetron
and multiple DEX doses, in patients who are receiving
HEC regimens. In addition to the main end points, the fol-
lowing information was searched in each study: definition
of the condition of interest and of the outcome of interest,
type of chemotherapy (HEC or MEC), cancer types, patient
demographics such as the average age and sex ratio in the
study, comparator (DEX given either alone or in combin-
ation with other active agent in the delayed period), concur-
rent background anti-emetics given to all patients, and
sponsorship/funding for trial as stated in the publication.
Since no significant difference in efficacy between the doses
of palonosetron 0.25mg and 0.75mg has been reported
[16], no distinction was made regarding the amount of
palonosetron dosage. If the tolerability data were reported
separately for each specific day of the observation period,
we agreed a priori to select the incidence rates of the worst
day over the delayed period for inclusion to the meta-
analysis calculations.
We assessed the risk of bias of each study using the

Cochrane Collaboration’s tool [17]. Each eligible study
was assessed on the basis of selection bias (method of
random allocation and adequacy of concealment), per-
formance bias (blinding of the investigators and patients
to the investigational treatment), detection bias (blinding
of outcome assessment), attrition bias (incomplete out-
come data), reporting bias (selective outcome reporting),
and other sources of bias. The studies were considered
high risk if they exhibited possibility of high risk of bias
in at least one of the criteria.

Data synthesis
Data synthesis was performed using the software pack-
age Review Manager version 5.3 (the Cochrane Collabor-
ation). Results are reported in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines [18] (the protocol was not
registered) and expressed as odds ratio (OR) effect mea-
sures, absolute risk differences (RDs), and accompanying
95% confidence intervals (CIs). The Mantel-Haenszel
method was applied and random-effects models were
used that provide a more conservative estimate of effect.
For comparison, fixed-effect models were also performed
but did not lead to any diverging conclusions (data not
shown). An intention-to-treat analysis was applied
within each clinical trial. The inverse of the RD provides
the metric number needed to harm (NNH), which may
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be useful for the clinical interpretation of the results
[19]. The proportion of variation due to heterogeneity
rather than due to chance was tested by the Q statistic
and the I2 statistic. Significant heterogeneity was consid-
ered to be present if the P-value was < 0.10 and I2 was
50% or more [20]. A P-value of less than 0.05 was con-
sidered statistically significant in the test for overall ef-
fect. Since less than 10 studies were included in the
meta-analysis, we did not examine the presence of
small-study effects graphically by generating funnel
plots. Patient approval was waived because of the nature
of the study.
We assessed the robustness of the results for primary ob-

jective by various types of subgroup analyses. The effect of
the methodological quality of the studies was assessed by
subgroups: 1) comparing unblinded studies with single-
blind and double-blind studies, and small studies (≤100 pa-
tients per arm) with large studies. Subgroup analyses were
also performed to explore possible relationships between
known covariates (emetogenicity of chemotherapy, female
sex, and use of NK-1RA) and treatment effects. Emetogeni-
city subgroup analyses were based on the fact that the com-
bination of AC is now classified as HEC [4, 5].
For the meta-analysis of tolerability data, we mainly

took into account the study by Ito et al. [14] that lists a
number of DEX-related side effects. This study allowed
us to identify side effects reasonably caused by the cor-
ticosteroid in the included studies. A quantitative syn-
thesis of DEX-related side effects reported in qualified
studies was to be conducted if the proportion of patients
not experiencing a specific side effect was reported in at
least three studies. For the purpose of meta-analysis, the
actual proportion of patients free from side effects was
obtained by subtracting the proportion of patients ex-
periencing the side effect from one.

Results
Electronic and manual literature searches identified 17 po-
tentially useful RCTs (Fig. 1); among these, 8 studies were
not eligible for the meta-analysis (details are shown in
Additional file 1: Table S1). From the 9 retrieved studies, 1
was excluded from the meta-analysis [21]: a four-arm RCT
including anti-emetic regimens consisting of palonosetron
plus DEX on day 1 of chemotherapy, followed by prochlor-
perazine with or without DEX on days 2 and 3, because of
non-analyzable data. This study may be less important be-
cause prochlorperazine is not anymore guideline-
recommended agent for the prevention of CINV.

Characteristics of included randomised controlled studies
A total of 8 studies with 8 pertinent comparisons were in-
cluded in the meta-analysis (Table 1) [10, 11, 13, 14, 22–
25]. The studies have been published from 2010 to 2018.
Withdrawals, drop-outs and losses to follow up were stated

in all studies and accounted for less than 7% of each study
population. In the meta-analysis, the total number of as-
sessable patients was 1970. The majority of the included
studies were multicenter (75%); they were conducted in
Europe (38%) or Japan (62%). All but 3 studies [10, 13, 25]
included patients with various types of solid cancer; none
of the included studies reported the mean (median) age of
their population to be less than 50 years (Table 1). Five
studies recruited exclusively female patients [10, 13, 22, 23,
25], while all studies included patients who had not been
exposed to the chemotherapy before. In 4 of the 8 compari-
sons no-treatment controls vs. DEX during the delayed
period were evaluated [11, 22–24], while in 2, an NK-1RA
was prescribed to both treatment arms [14, 25]. Four

Fig. 1 PRISMA flow chart of search strategy and study selection
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pertinent studies involved HEC [10, 13, 14, 25], essentially
the combination of AC (93% of patients), whereas there
were 3 comparisons [22–24] in which only MEC regimens
were considered (Table 1). In the MEC studies, the majority
of patients (82%) received carboplatin- or oxaliplatin-based
chemotherapy [11, 22–24].
We classified 4 unblinded studies [11, 22–24] at a high

risk of detection bias (as shown in Additional file 2: Figure.
S1). Regarding potential funding bias, we found that 1 study
had been funded by industry [10], 1 was unfunded [11], 1
had mixed funding [13], and 1 study had been funded by
other group not industry [24]. The source of funding was
not stated for 4 studies [14, 22, 23, 25], but only for one of
them authors declared conflicts of interest [14].

Efficacy in the delayed period
Results for CR and CP during the delayed period were avail-
able for 8 studies (1970 patients), while those for TC were
available only for 7 studies (1890 patients) [10, 11, 13, 14,
22–24]. The combined ORs demonstrated no statistically
significant difference between the anti-emetic regimens for
all end points: CR (OR= 0.92, 95% CI, 0.76 to 1.12), CP
(OR= 0.85, 95% CI, 0.71 to 1.03) and TC (OR= 0.92, 95%
CI, 0.77 to 1.11; Fig. 2).The absolute RD computations for all
three end points in the delayed period did not exceed the
threshold of − 4% (range, − 1 to − 4%) (Table 2). The NNHs
indicated that about one in 100 patients treated with DEX-
sparing regimens will not experience a CR, about one in 25
patients will not experience a CP and about one in 50 pa-
tients will not have a TC during the delayed period.

Efficacy in the acute period
Results for CR and CP during the acute period were
available for eight studies (1970 patients), while those for
TC were available only for 7 studies (1890 patients). The
combined ORs demonstrated no statistically significant
difference between the anti-emetic regimens for all three
end points (Fig. 3). The absolute RD computations for
all three end points in the acute period did not exceed
the threshold of 1% (range, 0 to 1%) (Table 2).

Subgroup analyses
Subgroup analyses showed consistent patterns across sub-
groups in the delayed period. In random-effects models, no
significant interaction existed between the subgroups of
MEC and AC (test for subgroup differences: Chi2 = 0.04, P=
0.84; I2 = 0%; Chi2 = 0.23, P= 0.63; I2 = 0%; and Chi2 = 0.28,
P= 0.60; I2 = 0%, respectively, for CR, CP, and TC;
Additional file 3: Figures S2a, b, and c), unblinded and
blinded studies (Chi2 = 0.04, P= 0.84; I2 = 0%; Chi2 = 0.23,
P= 0.63; I2 = 0%; and Chi2 = 0.28, P= 0.60; I2 = 0%; Add-
itional file 3: Figures S3a, b, and c), small and large
studies (Chi2 = 0.15, P = 0.70; I2 = 0%; Chi2 = 0.00, P =
0.96; I2 = 0%; and Chi2 = 0.87, P = 0.35; I2 = 0%;

Additional file 3: Figures S4a, b, and c), mixed and only-
women studies (Chi2 = 0.13, P= 0.72; I2 = 0%; Chi2 = 0.76,
P= 0.38; I2 = 0%; and Chi2 = 0.66, P= 0.42; I2 = 0%;
Additional file 3: Figures S5a, b, and c), and studies with or
without NK-1RA (Chi2 = 0.20, P= 0.66; I2 = 0%; Chi2 = 0.05,
P= 0.82; I2 = 0%; and Chi2 = 0.51, P= 0.47; I2 = 0%;
Additional file 3: Figures S6a, b, and c) in the delayed period.

Tolerability
For tolerability, the total number of assessable patients
was 2148. All included studies provided some reporting
of DEX-related side effects, but the quality of the report-
ing varied greatly. One study reported on DEX-related
side effects that were pre-specified in the study protocol
[14], while only two studies reported on side effects that
occurred over the delayed period [13, 14]. Four studies
reported on anorexia [13, 14, 23, 24], one on asthenia
[13], and three studies reported on fatigue [11, 14, 25].
In the absence of significant heterogeneity, a multiple-
day DEX regimen was not significantly better tolerated
than the DEX-sparing strategy in terms of anorexia
(OR = 0.68, 95% CI, 0.41 to 1.12) and asthenia/fatigue
(OR = 0.81, 95% CI, 0.62 to 1.07; Fig. 4). However, only
the study by Ito et al. [14] that included patients receiv-
ing AC- or cisplatin-based HEC showed that fatigue was
significantly more frequent over the delayed period in
single-dose DEX arm. One study reported on epigastric
pain [13], and two studies on abdominal pain [23, 24];
one study reported on hot flushes [14], and two on ery-
thema [10, 13]. Lastly, three studies reported on insom-
nia [10, 13, 22]. The DEX-sparing regimen was more
favourable with respect to the occurrence of epigastric/
abdominal pain (OR = 1.75, 95% CI, 1.07 to 2.88; Fig. 4).
For insomnia, no significant difference was apparent be-
tween treatments (OR = 2.42, 95% CI, 0.65 to 9.10), but
there was significant heterogeneity for the OR across
studies. The heterogeneity was driven by the smallest
study that showed no difference between the two DEX
regimens. Therefore, the DEX-sparing strategy resulted
in significantly lower frequency of insomnia than mul-
tiple DEX doses when the study by Furukawa et al. [22]
was excluded (OR = 4.29, 95% CI, 1.57 to 11.6).

Discussion
In the present meta-analysis, the total overall effect cal-
culated for all included studies, regardless of whether pa-
tients were treated with MEC or AC HEC, shows that
the DEX-sparing strategy does not cause any significant
detrimental effect over a multiple-day DEX regimen for
the protection against delayed CINV. The absolute RD
computations for all three end points in the delayed
period did not exceed the threshold of − 4%, with the
lower boundary of the 95% CIs not exceeding − 8%. The
results of cumulative meta-analyses indicate that 100
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patients need to be treated with the DEX-sparing strat-
egy to prevent one additional patient from experiencing
CR over the delayed period. However, no use of rescue
medication evaluated as part of the composite end point
CR serves only as a surrogate marker for no nausea or
only mild nausea [26]. Accordingly, reporting the control
of nausea using other end points such as CP and TC
that include also a direct assessment of nausea is of great
clinical relevance, as nausea can be particularly promin-
ent during the delayed period [26]. In cumulative meta-
analyses, we found that 25 and 50 patients need to be
treated to prevent one additional patient from experien-
cing CP and TC, respectively. In the subgroup of MEC
studies, 50 patients need to be treated to cause no de-
layed CP in one additional patient, while there is virtu-
ally no RD between the two DEX regimens in terms of
TC. In the AC HEC subgroup, 25 and 33 patients need
to be treated to cause one additional patient not experi-
encing CP and TC, respectively. These results are very
reassuring on the anti-emetic efficacy of DEX-sparing

regimens, having been obtained in a heterogeneous
population including breast cancer patients, a particu-
larly high-risk subgroup for nausea caused by AC [26].
Overall, the results of the current meta-analysis con-
stitute new and clinically relevant information that
adds to the findings from a recent meta-analysis of
individual patient data (IPD) showing that the DEX-
sparing strategy is not associated with a significant
loss in anti-emetic control during the overall period,
irrespective of known risk factors for CINV [27]. It
also should be noted that the IPD meta-analysis in-
cluded patients from five studies of the DEX-sparing
strategy, while there was only the small-size study by
Kosaka et al. [25] which included patients undergoing
AC who received also an NK-1RA as recommended
by current guidelines [4, 5]. Furthermore, only data
regarding the occurrence of no significant nausea (i.e.,
patients experiencing no more than mild nausea) were
analysed in the IPD meta-analysis, while there were
no data regarding the total control of nausea which

Fig. 2 Forest plot of combined odds ratios for anti-emetic efficacy of 1-day versus 3-day dexamethasone during the delayed period.
Abbreviations: CR, complete response, CP, complete protection, TC, total control, Palo, palonosetron, DEX, dexamethasone
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Table 2 Absolute risk differences between 1-day and 3-day DEX intervention arms for efficacy end points

End point Absolute RD (%) 95% CI P for overall effect P for heterogeneity

All studies

CR, acute period 0 −2 to 3 0.87 0.61

CR, delayed period −1 −5 to 3 0.64 0.82

CP, acute period 0 −3 to 3 0.84 0.56

CP, delayed period −4 −8 to 1 0.10 0.89

TC, acute period 1 −3 to 4 0.72 0.64

TC, delayed period −2 −6 to 3 0.40 0.86

MEC studiesa

CR, acute period 1 −2 to 5 0.38 0.56

CR, delayed period −2 −9 to 4 0.48 0.75

CP, acute period 1 −4 to 5 0.74 0.25

CP, delayed period −2 −9 to 4 0.51 0.69

TC, acute period 0 −5 to 6 0.90 0.31

TC, delayed period 0 −8 to 7 0.89 0.59

AC studies

CR, acute period −2 −6 to 2 0.36 0.50

CR, delayed period 0 −5 to 5 0.94 0.53

CP, acute period 0 −6 to 5 0.87 0.52

CP, delayed period −4 −10 to 1 0.11 0.76

TC, acute period 1 −5 to 7 0.69 0.73

TC, delayed period −3 −8 to 3 0.34 0.79

Studies without an NK1-RA

CR, acute period 1 −2 to 5 0.37 0.77

CR, delayed period −3 −8 to 3 0.35 0.87

CP, acute period 1 −3 to 5 0.59 0.33

CP, delayed period −3 −9 to 3 0.29 0.79

TC, acute period 0 −5 to 5 0.99 0.45

TC, delayed period 0 −6 to 6 0.87 0.75

Studies with an NK-1RAb

CR, acute period −3 −8 to 2 0.27 0.38

CR, delayed period 1 −5 to 6 0.83 0.42

CP, acute period −2 −8 to 4 0.55 0.48

CP, delayed period −4 −10 to 2 0.19 0.56

TC, acute period 2 −4 to 9 0.51 0.61

TC, delayed period −3 −10 to 3 0.29 0.62

Mixed studies

CR, acute period 3 −2 to 8 0.23 0.32

CR, delayed period −1 −8 to 7 0.85 0.47

CP, acute period 3 −2 to 9 0.26 0.24

CP, delayed period −1 −8 to 7 0.86 0.39

TC, acute period 2 −7 to 11 0.64 0.19

TC, delayed period 2 −6 to 11 0.59 1.00

Only-women studies

CR, acute period −1 −4 to 2 0.55 0.75
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allow to fully assess the impact of the DEX-sparing
strategy on nausea control.
In the present meta-analysis, no evidence of variability

in the treatment effect emerged. Several subgroup ana-
lyses also failed to identify signs of heterogeneity that

might affect the reported effect in studies; i.e., patients
treated with AC HEC or MEC, patients that received an
NK-1RA or not, or patients that were men and women
or only women. In light of this, it can be concluded that
these subgroups did not estimate different population

Fig. 3 Forest plot of combined odds ratios for anti-emetic efficacy of 1-day versus 3-day dexamethasone during the acute period. Abbreviations:
CR, complete response, CP, complete protection, TC, total control, Palo, palonosetron, DEX, dexamethasone

Table 2 Absolute risk differences between 1-day and 3-day DEX intervention arms for efficacy end points (Continued)

End point Absolute RD (%) 95% CI P for overall effect P for heterogeneity

CR, delayed period −1 −5 to 3 0.66 0.67

CP, acute period −1 −5 to 2 0.48 0.75

CP, delayed period −5 −10 to 0 0.06 0.92

TC, acute period 0 −4 to 5 0.91 0.65

TC, delayed period −1 −6 to 4 0.62 0.39

Abbreviations: DEX dexamethasone, RD risk difference, CI confidence interval, CR complete response, CP complete protection, TC total control, MEC moderately
emetogenic chemotherapy, AC anthracycline and cyclophosphamide, NK-1RA neurokinin-1 receptor antagonist
aall patients received chemotherapy regimens classified as MEC
ball patients received the combination of AC
A RD below 0 (negative absolute difference) favours the 3-day DEX intervention arm and a RD above 0 (positive absolute difference) favours the 1-day DEX
intervention arm
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parameters. We also performed subgroup analyses to
deal with concerns that the methodological quality of
studies might affect the reported effect. These subgroup
analyses failed to identify any significant interaction be-
tween the subtotal estimates for the subgroups of un-
blinded and blinded studies, and small- and large-sized
studies for all end points. Because of the subjective na-
ture of nausea, it is of special importance that the study
design is blind. Therefore, the finding of no significant
interaction between unblinded and blinded studies sup-
ports the robustness of cumulative results showing that
there are no major concerns related to the protective ef-
fect of DEX-sparing strategy against delayed CINV. It is
also important to underline that the experimental design
of DEX-sparing studies involving the same prophylaxis
against acute CINV in both treatments arms offers a

unique opportunity to exclude that anti-emetic efficacy
during the delayed period is related to carry-over effect
from better control of acute CINV [13]. In the absence
of significant heterogeneity, cumulative meta-analyses
show no significant differences between the treatment
arms for all efficacy end points during the acute period.
Some key findings of this meta-analysis deserve spe-

cific comments. Firstly, the evidence from the AC HEC
subgroup indicates that the combination of palonose-
tron, an NK-1RA, and multiple DEX doses does not re-
sult in better protection against delayed CINV compared
with the same regimen containing single-dose DEX. It is
important to underline that the currently recommended
three-drug prophylaxis in patients undergoing AC does
not involve DEX against delayed CINV because pivotal
trials of NK-1RAs did not use additional DEX doses

Fig. 4 Forest plot of combined odds ratios for dexamethasone-related side effects in patients receiving 1-day or 3-day dexamethasone.
Abbreviations: Palo, palonosetron, DEX, dexamethasone
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during the delayed period [4, 5]. Secondly, the cumula-
tive results in the MEC subgroup were obtained in stud-
ies in which the majority of patients received either
carboplatin- or oxaliplatin-based regimens, two MEC
settings that are at risk for delayed CINV. In patients
undergoing carboplatin the guidelines now recommend
the same three-drug prophylaxis as for AC HEC, while
they recommend DEX against delayed CINV caused by
MEC only for agents with known potential for delayed
symptoms such as oxaliplatin [4, 5]. However, in the
guidelines from the Multinational Association of Sup-
portive Care in Cancer/European Society for Medical
Oncology, this recommendation derives from the lack of
evidence for the use of DEX on days 2 and 3 routinely
during the delayed period [4]. Finally, we note that the
DEX-sparing strategy has a greater impact on the
achievement of CP rather than TC. This finding suggests
that the main effect of a multiple-day DEX regimen
against delayed nausea may increase the number of pa-
tients reporting mild nausea rather than patients free
from nausea. A recent phase III study of patients receiv-
ing AC- or cisplatin-based HEC demonstrated that add-
ing olanzapine to a triplet containing aprepitant/
fosaprepitant, a 5-HT3RA, and DEX significantly in-
creases the rate of no nausea during the delayed period
[12]. DEX was administered for four consecutive days in
each treatment arm of the study, but the results of the
current meta-analysis question the clinical relevance of
additional DEX doses for improving the control of de-
layed nausea in patients treated with AC and receiving a
four-drug antiemetic regimen containing palonosetron,
single-dose DEX, an NK-1RA, and olanzapine. In
addition, in the olanzapine arm the proportion of pa-
tients free from acute CINV was significantly higher
than that in the control arm, and this does not exclude
the possibility that a carry-over effect can have partly af-
fected the magnitude of the protective effect against de-
layed symptoms [12]. Interestingly, the protective effect
of palonosetron, single-dose DEX, and olanzapine has
been reported to be comparable to that of palonosetron,
aprepitant, and multiple DEX doses against delayed
CINV, except for nausea (there was a significant increase
in nausea control with olanzapine), in patients receiving
AC- or cisplatin-based HEC [28].
Short-term use of corticosteroids was recently re-

ported to be associated with an unexpected increased
risk of corticosteroid-related side effects in a
population-based cohort study [29]. In the CINV set-
ting, short-term DEX is administered repeatedly in
cancer patients receiving multiple cycles of chemo-
therapy, which can substantially increase the risk of
DEX-related side effects [7, 30–32]. In two recent
prospective studies, prophylactic DEX had a negative
impact on adrenal function or bone health in cancer

patients undergoing consecutive cycles of chemother-
apy [33, 34]. A pilot study evaluating 77 non-diabetic
patients who received at least three cycles of HEC or
MEC suggested that DEX-induced diabetes occurred
in approximately 20% of patients [35]. Only one of
the studies included in the current meta-analysis re-
ported tolerability data concerning DEX-related side
effects [14], while most studies reported on any side
effects that can be defined as associated with DEX. In
light of this, the meta-analysis does not allow to draw
any firm conclusions about the tolerability profile of
the DEX-sparing strategy. Although additional studies
are needed to show any improvement in patient’s
safety resulting from the DEX-sparing strategy, its use
can be reasonably expected to be cost saving when
considering the overall cost of managing DEX-related
side effects [7, 30–35].

Conclusion
The current meta-analysis shows that DEX-sparing regi-
mens do not result in any significant loss in anti-emetic
protection against not only vomiting but also nausea
during the delayed period in the settings of single-day
MEC and AC HEC. The lack of efficacy data justifies the
fact that the DEX-sparing strategy is not yet recom-
mended for the control of CINV caused by cisplatin
HEC [36]. Therefore, our data should lead clinicians to
optimise use of DEX without compromising anti-emetic
efficacy during the planned cycles of emetogenic chemo-
therapy. The DEX-sparing strategy can also be of utmost
value in all patients who are at increased risk of
corticosteroid-related side effects.
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