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Abstract

Background: Chemotherapy-induced nausea and vomiting (CINV) are

common side effects, classified according to timing and severity.

Conventional agents such as dexamethasone are effective but have various

side effects. For moderately emetogenic chemotherapy, dexamethasone-

sparing antiemetic therapies have been developed to minimize these side

effects. This systematic review evaluated the efficacy and safety of

dexamethasone-sparing antiemetic therapy for highly emetogenic

chemotherapy (HEC).
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Methods: We performed a thorough literature search for studies related to

dexamethasone-sparing antiemetic therapy with neurokinin-1 antagonists

(NK RA) for HEC using the PubMed, Cochrane Library, and Ichushi-Web

databases. A qualitative analysis of the combined data was performed, and

risk differences with confidence intervals were calculated.

Results: Two reviewers independently assessed the 425 records, and 12 full-

text articles were evaluated for eligibility. Two studies were included in the

qualitative and meta-analyses. These studies included anthracycline-

cyclophosphamide (AC) regimens and cisplatin-based regimens, with
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palonosetron as the serotonin receptor antagonist. In the two studies, no

difference was found in the prevention of vomiting (delayed complete

response). However, non-inferiority was not demonstrated in the subgroup

that received cisplatin-containing regimens. Delayed complete control

showed different results for nausea prevention, however, there was no

significant difference in the meta-analysis. Only one report has shown non-

inferiority for delayed total control. Although the strength of evidence for

individual outcomes varied, there was no difference in the duration of

dexamethasone administration.
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Conclusions: This systematic review and meta-analysis revealed that

dexamethasone-sparing antiemetic therapy with NK;RA and palonosetron

can be used to prevent CINV in HEC, limited to AC combination therapy.

Keywords: dexamethasone; highly = emetogenic =~ chemotherapy;

chemotherapy-induced nausea and vomiting; sparing; meta-analysis
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Introduction

Chemotherapy-induced nausea and vomiting (CINV) are common

distressing adverse reactions to chemotherapy. It is typically classified as

acute (within the first 24 h after chemotherapy initiation), delayed (24-120 h

after chemotherapy initiation), anticipatory, breakthrough, or refractory.

Intravenous chemotherapy regimens are categorized according to the

incidence of emesis as follows: high emetic risk, 90% or more patients

experience acute emesis; moderate emetic risk, 30-90% of patients

experience acute emesis; low emetic risk, 10-30% of patients experience

5
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acute emesis; and minimal emetic risk, fewer than 10% of patients

experience acute emesis [1]. Dexamethasone (DEX), a traditional antiemetic

drug, is commonly recommended in various supportive care guidelines for

the prevention of acute and delayed CINV caused by emetogenic

chemotherapy [1-4]. In contrast, new antiemetic drugs, such as second-

generation serotonin receptor antagonists (SHT3RA) and neurokinin-1

receptor antagonists (NK;RA) have been developed. Although DEX is

generally considered safe for the prevention of nausea and vomiting,

corticosteroids can cause a range of side effects such as insomnia, reduced
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bone mineral density, and hyperglycemia [5-7]. Therefore, antiemetic

therapy has been established for moderately emetogenic chemotherapy

(MEC), especially the anthracycline-cyclophosphamide combination (AC)

regimen, with the addition of new antiemetic agents and sparing of DEX [8].

International guidelines recommend DEX-sparing regimens as an option for

antiemetic therapy of MEC [2,4,9]. However, previous reports on DEX

sparing in AC therapy for MEC indicate that NK;RA was not used in

combination. The AC regimen has recently been considered highly

emetogenic chemotherapy (HEC), for which the addition of NK RA to
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CINV control is recommended [2-4]. Additionally, DEX sparing in other

HEC regimens (i.e. cisplatin-containing regimens) has also been studied;

thus, we performed a systematic literature review to evaluate the efficacy

and safety of DEX-sparing antiemetic therapy with NK ;RA for HEC

regimens, which will assist in updating clinical guidelines for antiemetic

therapies [1].

Methods
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A qualitative and quantitative systematic review was conducted based on the

Minds Handbook for Clinical Practice Guideline Development 2017 [10]. For

DEX-sparing therapy for CINV using HEC, the importance of outcomes was

reviewed based on the Minds Handbook [10]. An increased incidence of

CINV due to DEX sparing was considered a harmful outcome, whereas the

suppression of elevated blood glucose and osteoporosis were considered

beneficial outcomes.

Search strategy
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The PubMed, Cochrane Library, and Ichushi-Web databases were searched

99 ¢

using the terms, “highly emetogenic chemotherapy,

chemotherapy-induced

nausea and vomiting,” ‘“nausea,” ‘“vomiting,” “dexamethasone,”

“corticosteroid,” “sparing,” “side effect,” “cisplatin,” “AC,” “CINV,” and

“HEC.” The search covered the period from January 1, 1990, to December 31,

2020.

Initial screening was independently performed by two authors (AY and KN)

based on the titles and abstracts of all extracted articles, followed by full-text

screening (i.e., second screening) according to the inclusion and exclusion

10
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criteria. The authors were allowed to independently search the articles and

add them to the list if they met all the inclusion criteria (manual search). The

reasons for exclusion were recorded and duplicates were removed. Any

disagreements were resolved by a third author. The articles were examined

for data quality according to the selection criteria outlined in the following

sections.

Selection criteria

11
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Inclusion criteria were as follows: (1) studies with randomized controlled trial

(RCT), non-RCT, and a cohort or case-control trial designs; (2) studies with

an adult population who received HEC; (3) studies that compared NK ;RA

plus single-dose DEX (with or without an active agent) to the same antiemetic

regimen on day 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 HEC regimens.

Systematic reviews were eligible when they were judged to be of moderate

quality according to AMSTAR [11] and included studies fulfilled the

12
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inclusion criteria. We also excluded guidelines, reviews, letters, abstracts

without articles, laboratory studies, case reports, and studies published in

languages other than Japanese or English.

Data extraction and quality assessment

After the second screening, the author (A.Y.) of the systematic review team

reassessed the articles and extracted data using standardized data abstraction

forms. The evidence indicated by individual studies related to critical

outcomes included within the clinical questions posed by the guideline-

13
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creation team was divided into groups based on study design and quality. The

following four outcome indicators were evaluated: (1) prevention of vomiting,

(2) prevention of nausea, (3) prevention of elevated blood glucose levels, and

(4) prevention of osteoporosis. The authors determined the outcomes of the

Population, Intervention, Comparator, and Outcome (PICO) framework on

both the benefits and harms of sparing the administration of DEX for one day

for the prevention of nausea and vomiting associated with HEC. The leader

(M.A.) of the guideline-creation team resolved conflicts and questions. The

level of evidence was evaluated for each study outcome grouped by study

14
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design. The certainty of the evidence was assessed based on the risk of bias,

inconsistency, imprecision, indirectness, and publication bias. The literature

quality and body of evidence were evaluated using the Grading of

Recommendations, Assessment, Development, and Evaluation (GRADE)

LEINT3 9 <.

approach and then classified into four levels: “strong,” “medium,” “weak,”

and “very weak” [12].

Statistical methodology

15
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Review Manager (Cochrane Collaboration, London, UK) version 5.3. was

used for the statistical analyses. After quantitative analysis using Excel,

studies were considered eligible and included in the meta-analysis if they

were designed to compare DEX on day 1 with sparing on subsequent days,

combined with NK;RA, to the several-day use of DEX in HEC. The risk

difference (RD) for each endpoint was calculated and the effect size was

described as the 95% confidence interval (CI) for each study, using random-

effects models, depending on the level of heterogeneity. A forest plot was used

to graphically present the results of the calculated RD for the individual

16
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studies and overall meta-analysis. The degree of heterogeneity was assessed

using I? and chi-squared-based Q-tests. Statistical significance was set at p

<0.05. A funnel plot was used to graphically investigate potential publication

bias.

Results

Literature search

The initial search yielded 421 results: PubMed, 72; Cochrane Library, 252;

and Ichusi-Web, 97 (date of search: February 25, 2021). An additional four

17
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articles were manually searched and selected for inclusion. Among the 425

articles obtained, 423 were excluded after screening for noncompliance with

the previously outlined selection criteria, resulting in two articles being

included (Fig. 1) [13,14]. The primary reason for exclusion was the absence

of NK;RA administration.

Studies selected for the meta-analysis

Two RCTs were included in the descriptive qualitative analysis and examined

in the meta-analysis. Table 1 summarizes the characteristics of the included

studies. They were selected for the meta-analysis of delayed complete

18
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response (CR), delayed complete control (CC), and delayed total control (TC)

rates. We defined the delayed CR rate as an indicator of the prevention of

vomiting, and the delayed CC and TC rates as indicators of the prevention of

nausca.

Association between each outcome using the PICO framework and DEX

sparing for the prevention of CINV caused by HEC

Association between the prevention of chemotherapy-induced vomiting

and DEX sparing

19
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This outcome was defined as delayed CR rate. The two evaluable RCTs

included 476 chemotherapy-naive patients who received HEC. They were

over 20 years old and Japanese. One RCT was a phase I, single-center, single-

blind, placebo-controlled, parallel, randomized trial that included only female

patients with histologically confirmed breast cancer who received an

anthracycline-cyclophosphamide combination regimen. Another RCT was a

phase 111, multicenter, double-blind, placebo-controlled randomized trial that

included patients with cancer who received HEC. In both trials, the antiemetic

regimen contained palonosetron as a SHT3;RA and a NK;RA (aprepitant or

20
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fosaprepitant). The results of the meta-analysis revealed no significant

difference in the delayed CR rate between administering DEX only on the

first day and administration of DEX for three days in HEC, and there was no

publication bias (RD 0.0 [95% CI: -0.11-0.12], p=0.95) (Fig. 2). However, in

the latter RCT, non-inferiority was not demonstrated among the patients who

received cisplatin (CDDP)-containing regimens. Moreover, the duration of

DEX treatment in this study was shorter than that of the standard therapy.

Therefore, the results of this meta-analysis are applicable only to AC

21
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regimens. The quality/certainty of evidence on this outcome was rated as

"medium.”

Association between the prevention of chemotherapy-induced nausea

and DEX sparing

This outcome was defined as the delayed CC and TC rates. A delayed CC rate

was reported in two RCTs, whereas the TC rate was reported in only one RCT.

Therefore, a meta-analysis was conducted to determine the rate of delayed

CC. Regarding the delayed CC rate, one phase III RCT did not demonstrate

non-inferiority among all patients and in both subgroups (AC- or CDDP-

22
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containing regimens), but one phase II RCT showed no significant difference.

However, the results of the meta-analysis showed low heterogeneity and no

publication bias, and there was no difference between the groups: DEX

administered on day 1 only and the 3-day use of DEX (RD -0.03 [95% CI: -

0.13-0.06], p=0.53) (Fig. 3). The quality/certainty of evidence on this

outcome was rated as "medium.”

In contrast, one valuable RCT on the delayed TC rate demonstrated the non-

inferiority of DEX administered on day 1 compared with the 3-day use of

23
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DEX (RD -0.03 [95% CI: -0.13-0.06], p=0.007). The quality/certainty of

evidence on this outcome was rated as "weak.”

Association between the prevention of blood glucose level elevation and

DEX sparing

Although this outcome was initially established, no study has evaluated this

relationship. Therefore, we concluded that this could not be confirmed.

Association between the prevention of osteoporosis and DEX sparing

24
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Although an association between the prevention of osteoporosis and DEX

sparing was initially established, no study has evaluated this relationship.

Therefore, we concluded that this could not be confirmed.

Discussion

This systematic review and meta-analysis demonstrate that DEX-sparing

antiemetic therapy with NK;RA is applicable for preventing CINV in HEC

regimens, only for AC regimens. Since the classification of AC therapy as

HEC, there have only been two studies on DEX-sparing in combination with

25
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NK;RA in HEC. We conducted a meta-analysis to determine the appropriate

recommendations for the guidelines. To the best of our knowledge, this is the

only systematic review and meta-analysis to evaluate the efficacy and safety

of DEX sparing in combination with NK;RA and palonosetron for the

prevention of CINV in HEC, including AC therapy.

Prevention of chemotherapy-induced vomiting was evaluated based on the

delayed CR rate. There was no significant difference between DEX

administration for 1 and 3 days. In contrast, the prevention of chemotherapy-

induced nausea was evaluated based on delayed CC and TC rates. The results

26
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of the two RCTs were slightly different regarding delayed CC rate. However,

the results of the meta-analysis revealed no significant differences. This

discrepancy may be due to differences in patient numbers, patient

characteristics, and statistical methods (superiority or non-inferiority)

between the two studies. Only one RCT reported delayed TC rates,

demonstrating the non-inferiority of DEX sparing.

This review did not evaluate the outcomes of benefits, such as the incidence

of elevated blood glucose levels and osteoporosis outcomes, because no RCTs

addressed them. It has been reported that 20% of patients develop diabetes

27
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when dexamethasone is used as an antiemetic for more than three cycles of

HEC or MEC [7]. Additionally, patients with gastrointestinal cancer who

regularly received DEX as antiemetic therapy reported decreased bone

density and increased bone formation markers after 16 weeks of

chemotherapy [6]. These studies suggest potential long-term risks associated

with DEX use, but it remains uncertain whether DEX sparing mitigates these

risks. In addition, Ito et al. reported that, although shortening the duration of

DEX administration may reduce hot flashes and tremors, the possibility that

anorexia and fatigue are suppressed by DEX cannot be ruled out [13].
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Therefore, when considering DEX sparing, it is important to recognize that

there may be differences in outcomes beyond the control of nausea and

vomiting. It is necessary to thoroughly consider the balance of benefits and

risks as well as the patient's lifestyle, values, and preferences.

Although outside the scope of the current research, other studies have

demonstrated the efficacy of DEX-sparing in different antiemetic therapies

for CDDP-based chemotherapy. Minatogawa et al. [15] demonstrated the

non-inferiority of DEX sparing on days 2—4 for CR rates during the delayed

phase when combined with palonosetron, NK;RA, and 5 mg olanzapine. This
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report examined DEX sparing in standard antiemetic therapy for HEC, which

is a four-drug combination therapy. Moreover, Celio et al. showed that DEX

sparing with netupitant/palonosetron (NEPA) was not inferior to standard

therapy in overall and delayed CR rates [16]. However, it is important to

interpret this study by noting that NEPA has not yet been approved in Japan.

Additionally, statistical settings, such as sample size, should be taken into

consideration. While these studies suggest that DEX-sparing is feasible in

patients receiving CDDP, it is also necessary to note that the overall and

delayed no nausea rates were lower in the DEX-sparing group. Further studies
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are needed to clarify whether DEX sparing in CINV prevention with CDDP

is feasible. Delayed CR, CC, and TC rates were used to assess the prevention

of CINV; CC, and TC differed in regarding nausea. In fact, in one phase III

RCT, the CC and TC rates were inconsistent. CC includes mild nausea,

therefore, administering DEX on days 2—3 might reduce nausea in the delayed

phase. Additionally, the subgroup analysis in the same RCT did not show non-

inferiority of delayed CR rate in regimens including CDDP and delayed CC

rate overall and in both subgroups. However, a combined analysis of two

RCTs on DEX sparing in CDDP-treated patients found no difference in

31
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delayed CR and CC rates between the DEX-sparing and control groups [17].

A meta-analysis of AC regimens also showed no difference in delayed CC

and TC rates with DEX sparing [8]. These results suggested that there may be

no negative effects on the prevention of CINV in HEC-treated patients.

Notably, delayed CC rates are lower than delayed CR rates in two studies of

our review, and nausea control is inadequate even in the group receiving DEX

as usual. Netupitant/fosnetupitant may be more effective than

aprepitant/fosaprepitant in controlling delayed nausea [18,19].  The addition

of olanzapin has also been reported to substantially improve delayed nausea
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control [20]. Saving DEX with these agents is expected to improve CC and

TC rates.

This study had several limitations. First, in the two RCTs included in this

study, the standard comparator treatment differed from the guideline-

recommended antiemetic therapy. Olanzapine was not administered

adjunctively, dexamethasone was administered for 3 days, and palonosetron

was administered at 0.75 mg (Japan only), making the control group different

from the standard treatment. Additionally, this study included only Japanese

patients. Therefore, although there were no differences in the results of this
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meta-analysis, careful patient and antiemetic selection is deemed necessary

when considering DEX sparing in patients receiving HEC. Second, the

outcomes regarding the benefits of DEX sparing, such as suppression of

elevated blood glucose levels and osteoporosis outcomes, could not be

evaluated. Evidence regarding the effects of long-term intermittent steroid use

as an antiemetic therapy is limited, and further investigation is warranted.

The results of the systematic review did not evaluate the benefit of shortening

the duration of DEX treatment, but the negative effects did not differ from

that of standard therapy, suggesting that DEX-sparing may be useful in
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patients receiving AC therapy. In the future, development and evaluation of

steroid-sparing antiemetic therapies that adequately control nausea for HEC

containing CDDP are necessary to improve quality of life and treatment

acceptability for patients with cancer.
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433 Table.1 Characteristics of randomized controlled studies included in the meta-

434  analysis

Author, year
Characteristics
Kosaka, 2016 Ito, 2018

Single-blind, Single- Double-blind, Multicenter,
Study design center, Placebo- Placebo-controlled,

controlled, Superiority Non-inferiority

APR 125 mgpoonday 1  APR 125 mgpo onday 1 + APR
NKRA + APR 80 mg poondays 80 mg po on days 2-3 or

2-3 FosAPR 150 mg iv on day 1
5-HT3;RA Palonosetron 0.75 mg div on day 1

DEX 12 mg iv on day 1

DEX

No. of patients

Age, median (range)

1) iv or po placebo on days 2-3, 2) iv or po DEX 8 mg on

days 2-3

1)39 2) 41 1) 200 2) 196

1) 526 2) 535 1) 541 (27- 2) 55.0 (24-

(37-67) (35-76) 78) 79)
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Female, n (%)

Primary tumor, n (%)

Breast

Upper

gastrointestinal

Lung

Other

Chemotherapy, n (%)

AC-based HEC

CDDP-based HEC

1)39 (100)

1)39 (100)

1) 39 (100)

2) 41 (100)

2) 41 (100)

2) 41 (100)

1) 163 (81.5)

1) 155 (77.5)

1) 34 (17.0)

1) 10 (5)

1)1(0.5)

1) 155 (77.5)

1) 45 (23.5)

2) 157 (80.1)

2) 150 (76.5)

2) 34 (17.3)

2)7(3.6)

2)5(2.6)

2) 151 (77.0)

2) 45 (23.0)

435 Abbreviations: NK;RA, neurokinin-1 receptor antagonists; APR, aprepitant;

436 FosAPR, fosaprepitant; po, per oral; iv, intravenous; 5-HT3RA, second-

437 generation serotonin receptor antagonists; DEX, dexamethasone; AC,
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438 anthracycline-cyclophosphamide combination; CDDP, cisplatin; HEC,

439  highly emetogenic chemotherapy
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440

441

442

443

444

445

446

447

Figure legends

Fig. 1 Modified PRISMA flow diagram of the literature search and study

selection process

Each study was included in the meta-analysis of delayed CR (*1) and delayed

CC (*2).

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

analysis; CR, complete response; CC, complete control
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448

449

450

451

452

453

454

455

456

Fig. 2 A forest plot of the risk differences of delayed CR comparing DEX

sparing and control study arms for each study

DEX, dexamethasone; CR, complete response; CI, confidence interval; RD,

risk difference; SE, standard error

Fig. 3 A forest plot of the risk differences of delayed CC comparing DEX

sparing and control study arms for each study

DEX, dexamethasone; CC, complete control; CI, confidence interval; RD,

risk difference; SE, standard error
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Fig. 1

Date of search: February 25, 2021

PubMed Cochrane Library Ichushi-Web
L2 252 97
Total records identified through Additional records identified through
database searching (n= 421 ) other sources (n= 4 )

Records screened (1st Screening)

—_—
(n= 425 )
Full-text articles assessed for eligibility
(2nd Screening) (n= 12 ) —

Studies included in qualitative synthesis
(h= 2 )

Studies included in quantitative synthesis

(meta-analysis) (n= 2 )

Records excluded
(n= 413 )

Full-text articles excluded,
with reasons below
Inconsistent with PICO (n= 9 )

Post hoc analysis(n= 1 )




Characteristics

Study design

NK ;RA

5-HT:RA

DEX

No. of patients

Age, median (range)

Author, year

Kosaka, 2016

Single-blind, Single-

center, Placebo-

controlled, Superiority

APR 125 mg po on day 1

+ APR 80 mg po on days

2-3

Palonosetron

Ito, 2018

Double-blind, Multicenter,

Placebo-controlled,

Non-inferiority

APR 125 mg po on day 1 + APR

80 mg po on days 2-3 or FosAPR

150 mg iv on day 1

0.75 mg div on day 1

DEX 12 mg iv on day 1

1) iv or po placebo on days 2-3, 2) iv or po DEX 8 mg on

1)39 2) 41

1) 526 2) 53.5

(37-67) (35-76)

days 2-3

1) 200 2) 196

1)54.1(27-78)  2)55.0 (24-79)



Female, n (%)

Primary tumor, n (%)

Breast

Upper

gastrointestinal

Lung

Other

Chemotherapy, n (%)

AC-based HEC

CDDP-based HEC

1) 39 (100)

1) 39 (100)

1) 39 (100)

2) 41 (100)

2) 41 (100)

2) 41 (100)

1) 163 (81.5)

1) 155 (77.5)

1) 34 (17.0)

1) 10 (5)

1)1(0.5)

1) 155 (77.5)

1) 45 (23.5)

2) 157 (80.1)

2) 150 (76.5)

2) 34 (17.3)

2) 7 (3.6)

2) 5 (2.6)

2) 151 (77.0)

2) 45 (23.0)



DEX1 DEX1-3
Study or Subgroup Events Total Events Total Weight

Risk Difference
IV, Random, 95%CI

Risk Difference
IV, Random, 95%Cl

Kosaka 2016 37 39 36 41 454%
Ito 2018 103 200 111 196 54.6%
Total (95%Cl) 239 237 100.0%
Total events 140 147

Heterogeneity: Tau?=0.00; Chi?=2.34, df=1(P=0.13); ?=57%
Test for overall effect: Z=0.07 (P=0.95)

0.07[-0.05, 0.19]
—0.05[—0.15, 0.05]

0.00[-0.11, 0.12]

-05 0 05
Favours DEX1-3  Favours DEX1



DEX1 DEX1-3 Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight IV, Random, 95%CI IV, Random, 95%CI
Kosaka 2016 29 39 28 41 219% 0.06[—0.14, 0.26]
lto 2018 99 200 108 186 781% —0.08[—0.15. 0.04]
Total (35%C1) 230 237 100.0% —0.03[—0.13, 0.06]
Total events 128 136

Heterogeneity: Tau®=0.00; Chi*=1.07, di=1(P=0.30); F=7%

Test for overall effect; Z=0.63(P=0,53)

T
=05 0 05
Favoirs DEX1-3 Favours DEX1





