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Exploratory analysis of the effect 
of a dexamethasone‑sparing 
regimen for prophylaxis 
of cisplatin‑induced emesis on food 
intake (LUNG‑NEPA study)
Luigi Celio 1*, Diego Cortinovis 2, Alessio Aligi Cogoni 3, Luigi Cavanna 4, Olga Martelli 5, 
Simona Carnio 6, Elena Collovà 7, Federica Bertolini 8, Fausto Petrelli 9, Alessandra Cassano 10,11, 
Rita Chiari 12, Francesca Zanelli 13, Salvatore Pisconti 14, Isabella Vittimberga 15, 
Antonietta Letizia 16, Andrea Misino 17, Angela Gernone 18, Erminio Bonizzoni 19, 
Sara Pilotto 20, Sabino De Placido 21 & Emilio Bria 10,11

We demonstrated the non‑inferiority of a dexamethasone (DEX)‑sparing (single‑dose) regimen with 
NEPA, a netupitant/palonosetron fixed combination, for preventing chemotherapy‑induced nausea 
and vomiting (CINV) caused by cisplatin. This pre‑planned exploratory analysis assessed the effect 
of the DEX‑sparing regimen on a patient’s food intake. Chemotherapy‑naïve patients undergoing 
cisplatin (≥ 70 mg/m2) were given NEPA and DEX (12 mg) on day 1 and randomized to receive either 
no further DEX (DEX1), or oral DEX (4 mg BID) on days 2–4 (DEX4). Patient‑reported endpoint 
maintenance of usual daily food intake was assessed during the 5‑days post‑chemotherapy. The 
relationship between usual daily food intake and CINV control, pre‑chemotherapy self‑rated food 
intake and BMI‑adjusted weight loss (WL) were evaluated. One‑hundred fifty‑two patients (76/group) 
were assessable. The proportion of patients reporting maintenance of usual daily food intake was 
similar in both groups: 69.7% (95% CI, 58.6–78.9) for DEX1 vs. 72.4% (95% CI, 61.4–81.2) for DEX4. 
Only CINV control was significantly associated with maintenance of usual daily food intake (P ≤ 0.001) 
during the overall phase. The DEX‑sparing regimen does not adversely affect patient‑reported daily 
food intake post‑chemotherapy. The current analysis adds further insights into antiemetic efficacy of 
DEX sparing beyond day 1 in the challenging setting of cisplatin.

Trial registration: The parent study was registered on ClinicalTrials.gov (NCT04201769).
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Prevention of chemotherapy-induced nausea and vomiting (CINV) occurring in the acute (within 24 h of chemo-
therapy administration) and delayed (day 2 through 5 after chemotherapy administration) phases remains a 
priority in the oncology  setting1,2. Patient quality of life (QoL) as well as treatment compliance may be adversely 
affected when uncontrolled CINV occur. Suboptimal control of CINV has been consistently reported to be 
associated with an adverse impact on dietary intake that can result in  malnutrition3. Direct and indirect effects of 
nausea and vomiting related to cancer chemotherapy make patients susceptible to malnutrition during planned 
 treatment4. Currently, a guideline-consistent prophylaxis allows CINV to be controlled in the majority of patients 
undergoing  chemotherapy5,6. A triple combination of a neurokinin-1 receptor antagonist (NK-1RA), 5-hydroxy-
tryptamine-3 (5-HT3) RA and multiple-day dexamethasone (DEX), with or without olanzapine, is recommended 
by evidence-based guidelines for prevention of acute and delayed CINV caused by highly emetogenic chemo-
therapy (HEC) containing  cisplatin1,2.

Although the antiemetic efficacy of DEX has been long documented in the CINV setting, its administration 
may induce a range of side-effects, especially when DEX is administered over multiple consecutive days for 
prevention of delayed CINV in each chemotherapy  cycle7–10.

Accordingly, clinicians should keep in mind the increased risk of potential side effects due to prophylactic 
 DEX11. The DEX-sparing strategy implemented as the second-generation 5-HT3RA, palonosetron in combination 
with single-dose DEX, with or without an NK-1RA, was shown to be as effective as the regimen including addi-
tional DEX doses in breast cancer patients undergoing the high-emetic-risk combination of an anthracycline and 
cyclophosphamide (AC)12–14. Also, a randomized, double-blind study demonstrated that DEX administered only 
on day 1 before chemotherapy initiation was non-inferior to DEX given for three days in the prevention of CINV 
caused by HEC regimens (AC or cisplatin), when combined with palonosetron and an NK-1RA15. However, 
in this study 77% of patients were women with breast cancer treated with AC, and post-hoc subgroup analyses 
failed to show the non-inferiority of the DEX-sparing regimen in patients receiving  cisplatin16. More recently, 
we demonstrated that efficacy of two different DEX-sparing regimens (i.e., DEX on day 1 only and DEX on days 
1–3 after chemotherapy initiation), when administered with NEPA, a fixed-dose combination of netupitant and 
palonosetron, was non-inferior to the guideline-recommended regimen of DEX on days 1–4 (also with NEPA) in 
patients undergoing high-dose  cisplatin17. All eligible patients were also asked whether or not they had usual food 
intake each day on days 1 to 5 after chemotherapy administration. Although the function of DEX in preventing 
and treating appetite loss in cancer patients is well-known, there is a lack of data assessing DEX on day 1 only 
for CINV control on patients’ food  intake18. Indeed, DEX sparing on days 2 to 4 after cisplatin administration 
can be expected to adversely affect patient food intake in the days following chemotherapy administration. The 
main objective of this pre-planned exploratory analysis from the parent study was to assess the self-reported 
maintenance of usual daily food intake during the 5-day overall study period following cisplatin in patients 
receiving either the 1-day DEX regimen or the guideline-recommended 4-day DEX regimen. In addition, we 
sought to explore the relationship between maintenance of usual food intake and factors potentially associated 
with patient food intake, including pre-chemotherapy patient self-rated food intake, involuntary weight loss 
(WL), and symptoms common with cancer as well as CINV control. Since the focus of the analysis was to explore 
whether single-dose DEX adversely affected maintenance of usual daily food intake, only the results of the study 
arm including single-dose DEX were analyzed in this paper.

Participants and methods
Study design. This is a pre-planned exploratory analysis of a phase IIIb, open-label, multicenter, rand-
omized, three-arm study aimed to evaluate the non-inferiority of two DEX-sparing regimens when com-
bined with oral NEPA versus the guideline-consistent DEX regimen in patients receiving cisplatin-containing 
 chemotherapy17. The study was done in compliance with the Declaration of Helsinki and the study protocol was 
approved by the institutional review boards and the Ethics Committees at the coordinating center (Comitato 
Etico per la Sperimentazione Clinica delle province di Verona e Rovigo) and each participating institution. All 
patients provided written, informed consent. The parent study was registered on the European Union Clini-
cal Trials Register (EudraCT number 2015-005704-29) and on ClinicalTrials.gov (NCT04201769, registered on 
17/12/2019).

Study population and treatment. Eligible patients were ≥ 18 years of age with a confirmed diagnosis of 
non-small cell lung cancer (NSCLC), chemotherapy-naive and scheduled to receive the first course of cisplatin 
(≥ 70 mg/m2)-based chemotherapy for early, locally advanced or metastatic cancer. In addition, patients were 
required to have a body mass index (BMI) of at least 18.5 and have no gastrointestinal obstruction or active pep-
tic ulcer. Major exclusion criteria included patients with symptomatic brain metastases, routine use of corticos-
teroids, or contraindications for corticosteroid use, and patients who were scheduled to receive either concurrent 
chemo-radiation therapy or radiation therapy to the abdomen or pelvis within 1 week before chemotherapy 
initiation. Full eligibility criteria for the study were reported  elsewhere17. In the parent study, random assign-
ment (1:1:1 ratio) was centrally done using a computer-generated, allocation list. In the DEX-sparing group, 
patients were given NEPA and DEX (12 mg) on day 1 and no further prophylaxis (DEX1), while, in the reference 
group, patients received the same prophylaxis on day 1 and additional oral DEX doses (4 mg twice daily) on days 
2–4 (DEX4). Patients were allowed to take rescue medication (DEX or metoclopramide) throughout the study 
period for nausea or vomiting, if necessary.

Data collection. During days 1 to 5 after chemotherapy administration, patients recorded the following 
items in their symptom diary every 24 h: the number of emetic episodes and time of first vomiting; severity of 
nausea using a Likert scale (0, no nausea; 1, mild nausea; 2, moderate nausea; 3, severe nausea); number of rescue 
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medications and time of the first administration. Patients were also asked to record in their diary whether or 
not they had usual food intake each day on days 1 to 5. In the screening phase, patient’s weight, height, and BMI 
[weight (kg)/height  (m2)] were recorded by the treating physician. Patient-reported involuntary WL history over 
the preceding 6 months was also collected. From this, %WL was calculated as follows: [(current weight in kg 
– previous weight in kg)/previous weight in kg] ×  10019. WL grade was assessed and given a score of 0–4 by com-
bining %WL and current BMI according to the WL grading system (WLGS), a validated grading system (grade 
0 to 4) for cancer-associated WL based on risk stratification with survival as the  outcome19. A basic assessment 
of food intake was carried out using a self-reported question regarding amount of food intake in the previous 
month adapted from the Patient-Generated Subjective Global Assessment, a validated nutrition assessment tool 
in cancer  patients20. In the screening phase, as compared to their normal intake, patients self-rated food intake 
during the past month as unchanged, more than usual, less than usual, and very less than usual. Patients also 
recorded pre-chemotherapy experience of cancer-related symptoms by the Edmonton Symptom Assessment 
System (ESAS), a widely used, self-report symptom intensity tool for assessing 9 common symptoms in cancer 
patients, with an 11-point numerical rating scale (NRS) ranging from 0 (none, best) to 10 (worst possible)21. The 
ESAS tool was translated into Italian and validated both linguistically and  psychometrically22. The presence of a 
symptom was defined a priori as a score of 1 or greater, and clinically significant symptom intensity was defined 
as a score of 3 or  greater23. The primary efficacy endpoint of the parent study was the proportion of patients expe-
riencing complete response (CR; defined as no emetic episode and no use of rescue medication) in the overall 
study period (day 1 through 5 post-chemotherapy). The proportion of patients with no significant nausea (NSN; 
defined as none or only mild nausea) was a secondary efficacy endpoint. The patient-reported endpoint for the 
present analysis was proportion of patients reporting usual daily food intake in each treatment group during 
the overall period. The proportion of patients who reported usual food intake during the acute (0–24 h post-
chemotherapy) and delayed (day 2 through 5 post-chemotherapy) phases were also assessed.

Statistical analysis. For all analyses, we used the per-protocol cohort which comprised all patients who 
completed study and who were compliant with the study  protocol17. Data were expressed as mean values (with 
standard deviation; SD) for continuous variables and frequencies (with percentage) for categorical variables. 
Comparisons between treatment groups were assessed using Fisher’s exact test or chi-square test for categori-
cal variables, and Mann–Whitney U-test for skewed data to test for between-group differences in continuous 
variables. The relationship between pre- and post-chemotherapy factors potentially associated with patient food 
intake and the maintenance of usual daily food intake (yes vs. no) during the overall study period was assessed 
by the Mantel–Haenszel chi-square test stratified by antiemetic regimen. A further sensitivity analysis stratified 
by treatment groups. Indeed, the concordance between pooled and stratified analyses should rule out any rand-
omization bias. Results were reported as odds ratios (ORs) with associated 95% confidence intervals (CIs). All p 
values were two-tailed, and a P < 0.05 was considered statistically significant.

Results
A total of 152 patients were assessed with characteristics by treatment group presented in Table 1. There were 
no relevant differences between the treatment groups with respect to all baseline demographic, clinical and 
anthropometric data. Similar rates of patients in each treatment group (63.2% vs. 55.3% in the DEX1 and DEX4 
groups, respectively) self-rated their food intake during the past month before the study entry as unchanged. In 
terms of pre-chemotherapy BMI-adjusted WL, 52 of 76 (68.4%) in the DEX1 group and 47 of 76 (61.8%) patients 
in the DEX4 group had low-grade WL (grade 0–1).

The prevalence of pre-chemotherapy cancer-related symptoms (score of ≥ 1) assessed by ESAS was similar 
between treatment groups, with no significant differences observed (Table 2). Likewise, the frequency of clini-
cally significant symptom intensities (score of ≥ 3) was similar between the groups.

Usual daily food intake after chemotherapy. The proportion of patients reporting maintenance of 
usual daily food intake during the overall period after cisplatin administration was similar in both treatment 
groups: 69.7% (95% CI, 58.6 to 78.9) in the DEX1 group vs. 72.4% (95% CI, 61.4 to 81.2) in the DEX4 group 
(P = 0.86; Fig. 1). Similar rates of usual daily food intake were also observed in the DEX1 group compared with 
the DEX4 group during the acute (85.5% [95% CI, 75.7 to 91.9] vs. 89.5% [95% CI, 80.3 to 94.8]; P = 0.63) and 
delayed (69.7% vs. 75% [95% CI, 64.2 to 83.4]; P = 0.59; Fig. 1) periods. When CINV prevention was analyzed 
on each of the 5 days during the overall phase, CR and NSN rates on days 2 (CR: 84.2% vs. 86.8%, P = 0.82; NSN: 
84.2% vs. 89.5%, P = 0.47) and 3 (CR: 81.6% vs. 88.2%, P = 0.37; NSN: 80.3% vs. 84.2%, P = 0.67) were slightly 
lower in patients receiving the DEX-sparing regimen (Fig. 2a,b), although no statistically significant differences 
were observed between groups at all daily intervals. Consistent with these findings, the rates of usual daily food 
intake on days 2 and 3 were also slightly lower in patients receiving the DEX-sparing regimen, although there 
were no statistically significant between-group differences (day 2: 82.9% vs. 86.8%, P = 0.65; day 3: 76.3% vs. 
82.9%, P = 0.42; Fig. 2c).

Cancer‑related symptoms and maintenance of daily food intake. Table 3 shows the relationship 
between pre-chemotherapy cancer-related symptoms and maintenance of patient-reported usual daily food 
intake. In analyses stratified by antiemetic regimen, we did not observe any significant relationship between pain 
(P = 0.13), tiredness (P = 0.77), nausea (P = 0.28), depression (P = 0.98), anxiety (P = 0.28), drowsiness (P = 0.65), 
loss of appetite (P = 0.13), poor well-being (P = 0.72) or difficulty of breathing (P = 0.94) and maintenance of 
usual daily food intake during the overall phase.
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Patient‑related factors and maintenance of daily food intake. Table  4 shows the relationship 
between pre-chemotherapy patient-related factors and maintenance of patient-reported usual daily food 
intake. In analyses stratified by antiemetic regimen, we did not observe any significant relationship between age 
(P = 0.83), sex (P = 0.67), alcohol intake (P = 0.45), performance status (P = 0.83), tumor stage (P = 0.99), degree 
of food intake (P = 0.27) or BMI-adjusted WL grade (P = 0.65) and maintenance of usual daily food intake during 
the overall phase.

CINV control and maintenance of daily food intake. Table 5 shows the relationship between CINV 
control assessed by CR and NSN and maintenance of patient-reported usual daily food intake. Similar rates of 
patients in each treatment group who experienced a CR or NSN reported usual daily food intake during the 
overall phase. In analyses stratified by antiemetic regimen, there was a significant relationship between CINV 
control and maintenance of usual daily food intake (P ≤ 0.001).

Discussion
Nausea and vomiting are considered nutrition-influencing symptoms, and patients who experience CINV are 
particularly susceptible to malnutrition which in turn causes impairments in performance status and  QoL4. Also, 
it is known that DEX has appetite-stimulating efficacy in cancer  patients18. Therefore, it is important to assess 
whether reducing patient’s exposure to DEX will compromise not only the ability to effectively control CINV but 
also daily food intake. We recently demonstrated the non-inferiority of DEX sparing on days 2 to 4, combined 
with NEPA, compared with a guideline-consistent use of DEX for CR during the overall phase of CINV in NSCLC 
patients receiving high-dose  cisplatin17. The current analysis showed no detrimental effect of single-dose DEX 
on patient-reported usual daily food intake during the 5-day observation period of CINV. Approximately 70% of 
patients in both the DEX1 and DEX4 groups reported maintenance of usual daily food intake during the overall 

Table 1.  Baseline demographic, clinical and anthropometric characteristics of the study patients. NEPA fixed 
combination of netupitant and palonosetron, DEX1 dexamethasone day 1, DEX4 dexamethasone day 1 to 4, 
SD standard deviation, BMI body mass index, ECOG PS Eastern Cooperative Oncology Group performance 
status, WL weight loss. *p-value was calculated using Fisher’s exact test, chi-square test, and Mann–Whitney 
U-test as appropriate; all tests were two-tailed. **Including a patient with missing data. ***As compared with 
their normal food intake, patients self-rated food intake during the past month before the study entry.

Variables NEPA + DEX1 (n = 76) NEPA + DEX4 (n = 76) P-value*

Age (years), mean (SD) 64.4 (7.2) 63.6 (7.9) 0.45

Female sex, n (%) 21 (27.6) 22 (28.9) 1.00

Weight (Kg), mean (SD) 70.2 (13.5) 72.5 (12.7) 0.27

BMI (kg/m2), mean (SD) 24.7 (4.1) 25.4 (3.9) 0.28

Healthy weight (18.5–24.9 kg/m2), n (%) 43 (56.6) 37 (48.7) 0.69

Overweight (25–29.9 kg/m2), n (%) 26 (34.2) 30 (39.5)

Obese (≥ 30 kg/m2), n (%) 7 (9.2) 9 (11.8)

ECOG PS, n (%) 0.22

 0 63 (82.9) 58 (76.3)

 1 13 (17.1) 18 (23.7)

Tumor stage, n (%) 0.34

 Early 20 (26.3) 16 (21.1)

 Locally advanced 27 (35.5) 22 (28.9)

 Metastatic 29 (38.2) 38 (50)

Alcohol intake, n (%) 0.48

 Never 55 (72.4) 50 (65.8)**

 Everyday 21 (27.6) 26 (34.2)

Percentage WL in previous 6 months

 Mean (SD) − 1.6 (5.5) − 2.3 (5.1) 0.39

***Pre-chemotherapy food intake, n (%) 0.50

More than usual 7 (9.2) 11 (14.4)

Unchanged 48 (63.2) 42 (55.3)

Less than usual 21 (27.6) 23 (30.3)

BMI-adjusted WL grade, n (%) 0.17

 0 29 (38.2) 28 (36.8)

 1 23 (30.3) 19 (25)

 2 4 (5.2) 14 (18.4)

 3 15 (19.7) 10 (13.2)

 4 5 (6.6) 5 (6.6)
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study period following administration of cisplatin in cycle 1. Similar rates of usual daily food intake were also 
observed between groups during the acute and delayed study periods. In analyses stratified by antiemetic regimen 
including a number of pre- and post-chemotherapy factors potentially associated with patient food intake, there 
was only a strongly significant relationship between CINV control and patient-reported maintenance of usual 
daily food intake during the overall period. No significant relationship was observed between pre-chemotherapy 
common cancer-related symptoms, self-rated degree of food intake, or BMI-adjusted WL grade and mainte-
nance of usual daily food intake. It should be noted that most patients who were fit to receive high-dose cisplatin 
(≥ 70 mg/m2) had both an unchanged pre-chemotherapy food intake and low-grade WL which could explain 
the lack of relationship between either variable and maintenance of usual daily food intake. The BMI-adjusted 
WLGS is a grading system for cancer-associated WL based on risk stratification with survival as the outcome 

Table 2.  Descriptive summary of pre-chemotherapy cancer-related symptoms by treatment group. All tests 
were two-tailed. NEPA fixed combination of netupitant and palonosetron, DEX1 dexamethasone day 1, DEX4 
dexamethasone day 1 to 4, SD standard deviation, NRS numerical rating scale (with 10 being the most severe). 
*p-value was calculated using Mann–Whitney U-test and Fisher’s exact test as appropriate.

Symptoms NEPA + DEX1 (n = 76) NEPA + DEX4 (n = 76) p-value*

Mean score (SD) for pain, (0–10 NRS) 1.25 (2.3) 1.68 (2.6) 0.41

Pain (≥ 1 NRS), n (%) 28 (36.8) 32 (42.1) 0.62

Significant pain (≥ 3 NRS), n (%) 13 (17.1) 18 (23.7) 0.42

Mean score (SD) for tiredness, (0–10 NRS) 2.14 (2.5) 2.11 (2.7) 0.70

Tiredness (≥ 1 NRS), n (%) 45 (59.2) 40 (52.6) 0.51

Significant tiredness (≥ 3 NRS), n (%) 29 (38.2) 24 (31.6) 0.50

Mean score (SD) for nausea, (0–10 NRS) 0.33 (0.9) 0.45 (1.5) 0.98

Nausea (≥ 1 NRS), n (%) 11 (14.5) 11 (14.5) 1.00

Significant nausea (≥ 3 NRS), n (%) 3 (3.9) 5 (6.6) 0.72

Mean score (SD) for depression, (0–10 NRS) 1.09 (1.7) 1.21 (2.2) 0.65

Depression (≥ 1 NRS), n (%) 31 (40.8) 26 (34.2) 0.50

Significant depression (≥ 3 NRS), n (%) 16 (21.1) 14 (18.4) 0.84

Mean score (SD) for anxiety, (0–10 NRS) 1.43 (2.0) 1.86 (2.7) 0.92

Anxiety (≥ 1 NRS), n (%) 39 (51.3) 35 (46.1) 0.63

Significant anxiety (≥ 3 NRS), n (%) 17 (22.4) 22 (28.9) 0.46

Mean score (SD) for drowsiness, (0–10 NRS) 1.76 (2.4) 1.66 (2.5) 0.41

Drowsiness (≥ 1 NRS), n (%) 41 (53.9) 32 (42.1) 0.19

Significant drowsiness (≥ 3 NRS), n (%) 20 (26.3) 20 (26.3) 1.00

Mean score (SD) for loss of appetite loss, (0–10 NRS) 1.36 (2.4) 1.57 (2.5) 0.79

Loss of appetite (≥ 1 NRS), n (%) 30 (39.5) 30 (39.5) 1.00

Significant loss of appetite (≥ 3 NRS), n (%) 14 (18.4) 19 (25) 0.43

Mean score (SD) for well-being, (0–10 NRS) 3.53 (2.7) 3.82 (2.7) 0.43

Poor well-being (≥ 1 NRS), n (%) 63 (82.9) 64 (84.2) 1.00

Significant poor well-being (≥ 3 NRS), n (%) 48 (63.2) 49 (64.5) 1.00

Mean score (SD) for difficulty of breathing, (0–10 NRS) 1.11 (1.7) 1.25 (2.0) 0.88

Difficulty of breathing (≥ 1 NRS), n (%) 32 (42.1) 29 (38.2) 0.74

Significant difficulty of breathing (≥ 3 NRS), n (%) 15 (19.7) 15 (19.7) 1.00

Figure 1.  Proportion of patients reporting usual daily food intake in acute, delayed, and overall phases. Error 
bars represent 95% confidence interval. NEPA, fixed combination of netupitant and palonosetron; DEX1, 
dexamethasone day 1; DEX4, dexamethasone day 1 to 4.
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and these observations are independent of tumor site, stage, and performance  status19. WL grade is also associ-
ated with cachexia-related  domains24. Of these, dietary intake and loss of appetite are the factors most strongly 
related to increasing WL grade, with the risk of cachexia progression being considerably higher in WL grade 2 
compared with that in WL grade 0 or  124.

A recent prospective study of NSCLC patients undergoing cisplatin-based HEC identified loss of appetite 
as one of the five most-frequent symptoms reported by patients within the chemotherapy  cycle25. Also, loss of 
appetite was at a moderate level on days 3 to 7 post-chemotherapy, and then reduced to a stable and low level 
in the following two  weeks25. This supports the assessment of food intake at five time points during the overall 
period after cisplatin administration, focusing on the time period when risk of CINV is highest. When the daily 
rates of patient-reported usual food intake were compared, they decreased from day 1 to day 3 in the DEX1 group 
and from days 1–5 in the DEX4 group; however, no significant differences were observed between treatment 
groups on any of the individual days 1–5. The decrease was numerically greater in the DEX1 group on days 2 
and 3 when a similar decrease also occurred for CR and NSN rates. These findings are consistent with literature 
that reports the highest incidence of delayed CINV, especially nausea, occurs during the period from 48 to 72 h 
after administration of  cisplatin26. It also should be noted that in the study by Ito et al.15 where 77% of patients 
received AC instead of cisplatin, the proportion of patients reporting NSN was at its lowest value on day 3 in the 
DEX-sparing group. Interestingly, this study also showed that loss of appetite on days 2 and 3 was more frequently 
reported in the DEX-sparing group than in the reference  group15. It is well-known that loss of appetite in cancer 
patients undergoing chemotherapy interlinks with  nausea27. While in our study no significant differences were 

Figure 2.  Time course of complete response (a), no significant nausea (b), and usual daily food intake (c) in 
each treatment group (by 24-h period). Error bars represent 95% confidence interval. NEPA, fixed combination 
of netupitant and palonosetron; DEX1, dexamethasone day 1; DEX4, dexamethasone day 1 to 4.

Table 3.  Analysis of the relationship between pre-chemotherapy cancer-related symptoms and maintenance 
of usual daily food intake in the overall phase (day 1 to 5). NEPA fixed combination of netupitant and 
palonosetron, DEX1 dexamethasone day 1, DEX4 dexamethasone day 1 to 4, OR odds ratio, CI confidence 
interval. *Self-rated by the patient. **p-value was calculated using the Mantel–Haenszel chi-square test (two-
tailed) stratified by treatment group.

Variables* Subgroup
No. of 
patients

NEPA + DEX1 
(n = 76)

No. of 
patients

NEPA + DEX4 
(n = 76)

OR (95% CI) p-value**

Usual daily 
food intake

Usual daily 
food intake

N % N %

Pain
Yes 28 18 64.3 32 20 62.5 0.54 

0.13
No 48 35 72.9 44 35 79.5 (0.26; 1.10)

Tiredness
Yes 45 31 68.9 40 28 70 0.84

0.77
No 31 22 70.9 36 27 75 (0.41; 1.71)

Nausea
Yes 11 7 63.6 11 6 54.5 0.53

0.28
No 65 46 70.8 65 49 75.4 (0.21; 1.36)

Depression
Yes 31 22 70.9 26 19 73.1 1.08

0.98
No 45 31 68.9 50 36 72 (0.52; 2.24)

Anxiety
Yes 39 25 64.1 35 24 68.6 0.63

0.28
No 37 28 75.7 41 31 75.6 (0.31; 1.29)

Drowsiness
Yes 41 28 68.3 32 22 68.8 0.80

0.65
No 35 25 71.4 44 33 75 (0.39; 1.62)

Loss of appetite
Yes 30 17 56.7 30 21 70 0.55

0.13
No 46 36 78.3 46 34 73.9 (0.27; 1.11)

Poor well-being
Yes 63 43 68.3 64 46 71.9 0.74

0.72
No 13 10 76.9 12 9 75 (0.27; 1.99)

Difficulty of breathing
Yes 32 21 65.6 29 22 75.9 0.96

0.94
No 44 32 72.7 47 33 70.2 (0.47; 1.96)
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seen between the DEX1 group and the DEX4 group, it is worth noting that DEX administration on days 2 and 
3 in the DEX4 group might have lessened the severity of nausea in some patients and consequently alleviated 
both cisplatin-related loss of appetite and impairment in daily food intake to some extent. This view is supported 
by the following observations: (a) the relationship between CINV control and patient-reported maintenance of 
usual daily food intake was stronger when assessing NSN, an endpoint which evaluates the proportion of patients 
free of moderate-to-severe nausea, (b) the degree of nausea control is more likely to influence self-rated appetite 
and food  liking28, and (c) in a recently published analysis of health-related QoL using the validated tool of the 
Functional Living Index-Emesis (FLIE), the mean FLIE scores for vomiting domain during the overall phase 
in the DEX-sparing groups were comparable to that in the DEX4 group, while the mean FLIE scores for nausea 
domain were slightly lower in both DEX-sparing  groups29. Although the parent study did not show a statisti-
cally significant difference between the DEX-sparing regimens vs. DEX4 for the secondary efficacy endpoint of 
no nausea during both the delayed and overall  periods17, the absolute values suggest that clinicians should be 
aware that there is room for further improving control of nausea by adding olanzapine. Interestingly, a recent 
phase III trial found that nausea control was significantly improved by adding low-dose olanzapine to a triple 
regimen containing palonosetron, aprepitant, and multiple-day DEX in patients receiving  cisplatin30. Therefore, 

Table 4.  Analysis of the relationship between pre-chemotherapy patient-related factors and maintenance 
of usual daily food intake in the overall phase (day 1 to 5). NEPA fixed combination of netupitant and 
palonosetron, DEX1 dexamethasone day 1, DEX4 dexamethasone day 1 to 4, OR odds ratio, CI confidence 
interval, ECOG PS Eastern Cooperative Oncology Group performance status, BMI body mass index, WL 
weight loss. *p-value was calculated using the Mantel–Haenszel chi-square test (two-tailed) stratified by 
treatment group. **As compared with their normal food intake, patients self-reported food intake during the 
past month before the study entry. ***Increasing WL grades are associated with reduced quality of life and 
reduced survival.

Variables Subgroup
No. of 
patients

NEPA + DEX1 
(n = 76)

No. of 
patients

NEPA + DEX4 
(n = 76)

OR (95% CI) p-value*

Usual daily 
food intake

Usual daily 
food intake

N % N %

Age
 ≥ 55 years 69 48 69.6 66 48 72.7 1.04

0.83
 < 55 years 7 5 71.4 10 7 70 (0.34; 3.15)

Sex
Female 21 15 71.4 22 14 63.6 0.79

0.67
Male 55 38 69.1 54 41 75.9 (0.37; 1.68)

Alcohol intake
No 55 41 74.5 50 36 72 1.43

0.45
Everyday 21 12 57.1 26 19 73.1 (0.68; 3.0)

ECOG PS score
0 63 42 66.7 58 43 74.1 0.83

0.86
1 13 11 84.6 18 12 66.7 (0.34; 2.03)

Tumor stage
Early 20 15 75 16 10 62.5 0.91

0.99
Advanced 56 38 67.9 60 45 75 (0.41; 2.05)

Food intake**
More than usual or 
Unchanged 55 38 69.1 53 42 79.2 1.63

0.27
Less than usual 21 15 71.4 23 13 56.5 (0.77; 3.43)

BMI-adjusted 0–1 52 35 67.3 47 37 78.7 1.27
0.65

WL grade*** 2–4 24 18 75 29 18 62.1 (0.61; 2.62)

Table 5.  Analysis of the relationship between CINV control and maintenance of usual daily food intake in the 
overall phase (day 1 to 5). NEPA fixed combination of netupitant and palonosetron, DEX1 dexamethasone day 
1, DEX4 dexamethasone day 1 to 4, OR odds ratio, CI confidence interval, CR complete response (no vomiting 
and no rescue medication), NSN no significant nausea (none or mild nausea). *p-value was calculated using 
the Mantel–Haenszel chi-square test (two-tailed) stratified by treatment group.

Variables Subgroup
No. of 
patients

NEPA + DEX1 
(n = 76)

No. of patients

NEPA + DEX4 
(n = 76)

OR (95% CI) p-value*

Usual daily 
food intake

Usual daily 
food intake

N % N %

CR (overall phase)
Yes 58 45 77.6 57 45 78.9 3.82

0.001
No 18 8 44.4 19 10 52.6 (1.74; 8.35)

NSN (overall phase)
Yes 59 46 77.9 58 46 79.3 4.39

0.0004
No 17 7 41.2 18 9 50 (1.97; 9.77)
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the addition of olanzapine should be considered in select patients who receive DEX-sparing regimens when 
nausea control may be an issue.

There are several limitations in this study. First, this is a pre-planned exploratory analysis of the parent study, 
and the findings should be considered preliminary. Second, the current analysis was not designed as a nutri-
tion trial. Since more detailed data about patients’ nutrition status were not collected, we did not account for 
their possible impact on our findings. Third, the qualitative data from the patient’s diary reflect only whether 
maintenance of daily food intake occurs or not but not the severity of the impact on food intake and its variation 
tendency during chemotherapy. Finally, the study assessment was not done in consecutive cycles of therapy since 
antiemetic efficacy could be evaluated only over cycle 1 in an investigator-initiated study. It is known that control 
of acute and delayed CINV in the prior cycle of treatment can influence the occurrence of delayed CINV in the 
subsequent  cycle31. Since impairment in food intake can be detrimental to patients, especially for those with 
metastatic cancer, future research should focus on how daily food intake in patients receiving a DEX-sparing 
antiemetic regimen changes over consecutive cycles of cisplatin. Despite these limitations, in the absence of data 
on the impact of a DEX-sparing regimen on patients’ food intake, the prospective and randomized nature of the 
current analysis offers preliminary but valuable insights.

Conclusion
The current analysis suggests that, despite DEX sparing beyond day 1, patients who received high-dose cisplatin 
did not experience any adverse impact on their usual daily food intake (as self-reported by the patient) during the 
overall phase of CINV. Also, patients experiencing a CR or NSN were more likely to report maintenance of usual 
daily food intake regardless of DEX regimen administered. Overall, the current analysis adds further insights 
into the efficacy of the DEX-sparing regimen with NEPA in the challenging setting of CINV caused by cisplatin.

Data availability
The datasets analyzed during the present study will be available on reasonable request. The corresponding author 
should be contacted to request the data.
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