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Abstract

Objectives: This study aimed to evaluate the efficacy and safety of fosaprepitant-containing antiemetic prophylaxis and associ-
ated patient-related risk factors in patients receiving highly emetogenic chemotherapy (HEC) and moderately emetogenic che-
motherapy (MEC).

Methods: Medical records of patients treated between July 2021 and March 2022 at two oncology centers were retrospectively
reviewed. A total of 50 adult patients receiving chemotherapy were included in the study. The antiemetic regimen consisted of
fosaprepitant, dexamethasone, granisetron, and olanzapine. Demographic data, emetogenic risk classification, Beck Anxiety In-
ventory (BAI) scores, timing and frequency of nausea and vomiting according to NCI-CTCAE v5.0, the need for rescue antiemetics,
and adverse events were evaluated. The primary endpoint was defined as complete response (no vomiting) within 0-120 hours.
Statistical analyses were performed using Fisher’s exact test.

Results: The majority of patients were female (80%) and younger than 65 years (84%). The most frequent diagnoses were breast can-
cer (38%) and pancreatic-biliary cancers (18%). All patients with comorbidities were in remission. A history of hyperemesis gravidarum
was reported in 22% of patients, motion sickness in 18%, and alcohol use in 18%. Based on BAI scores, moderate and severe anxiety
were detected in 16% and 2% of patients, respectively. According to the emetogenic risk classification, 82% of patients received HEC
and 18% received MEC. Complete vomiting control was achieved in 80% of patients receiving fosaprepitant therapy, whereas 48%
experienced no nausea. No statistically significant associations were found between emetogenic risk group, anxiety level, alcohol
use, history of hyperemesis gravidarum, or motion sickness and treatment response (p>0.05). Complete response rates were 85.4%
in the HEC group and 55.6% in the MEC group (p=0.118). Although the complete response rate was lower in patients with clinically
significant anxiety (66.7%) than in those with low anxiety (82.4%), the difference was not statistically significant (p=0.475). Rescue
antiemetics were required in 52% of patients. The most common adverse events were fatigue (10%) and dyspepsia (4%).
Conclusion: In this real-world study, high rates of vomiting control were observed with fosaprepitant-based antiemetic therapy. The
treatment was generally well tolerated. Although not statistically significant, the lower response rates observed in patients receiving
MEC regimens and those with high anxiety levels suggest the need for more vigilant monitoring in these patient subgroups.
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N ausea and vomiting during cancer treatment may de-
velop due to various causes, including chemotherapy-
and radiotherapy-related adverse effects, as well as infec-
tions, metabolic disturbances, gastrointestinal obstruction,
decreased peristalsis, and brain metastases.!"

The risk of chemotherapy-induced nausea and vomiting
(CINV) is closely associated with the emetogenic potential
of the treatment. In the absence of antiemetic prophylaxis,
the risk exceeds 90% with highly emetogenic chemother-
apy (HEC) and ranges between 30% and 90% with moder-
ately emetogenic chemotherapy (MEC). Regimens contain-
ing agents such as cisplatin or anthracyclines (HEC) and
carboplatin (MEC) require more comprehensive antiemetic
prophylaxis.”?

The development of CINV is influenced not only by treat-
ment-related factors but also by patient-related character-
istics such as female sex, younger age (<60 years), low al-
cohol consumption, a history of pregnancy-related nausea,
and motion sickness.® The role of psychological factors in
CINV remains controversial. While some studies suggest
that anxiety disorders and anticipatory emesis increase
CINV symptoms. others report no significant association.
51 Additionally, there is evidence indicating that CINV itself
may exacerbate anxiety.” CINV not only impairs quality of
life but may also lead to electrolyte imbalance, dehydra-
tion, and disruptions in treatment schedules.

Vomiting occurring within the first 24 hours after chemo-
therapy (0-24 hours) is defined as the acute phase, where-
as symptoms developing after 24 hours (24-120 hours) are
classified as the delayed phase. Symptoms covering both
periods (0-120 hours) are defined as the overall phase.”
The selection of antiemetic therapy may vary depending
on the timing of symptoms. The severity of CINV is com-
monly assessed using the NCI-CTCAE v5.0 grading system.
B While patients with mild symptoms may receive addi-
tional outpatient antiemetic treatment, those with severe
symptoms requiring hospitalization are managed with in-
travenous supportive therapy.

Current guidelines recommend a combination of a 5-hy-
droxytryptamine-3 receptor antagonist (5-HT3 RA), dexa-
methasone, a neurokinin-1 receptor antagonist (NK1RA),
and olanzapine for both HEC and selected MEC regimens.
IFosaprepitant is a phosphorylated prodrug of aprepitant
with NK1RA activity that is water-soluble and administered
intravenously. The addition of an NK1RA to antiemetic reg-
imens has significantly reduced CINV, particularly by im-
proving control in the delayed phase.”?

Regarding safety, infusion-site reactions may occur as local ad-
verse effects, while fatigue, diarrhea, and dyspepsia are among
the most commonly reported systemic adverse effects.”

In this study, the efficacy of fosaprepitant-containing anti-
emetic prophylaxis in patients receiving HEC or MEC was
evaluated using real-world data.

Methods

This study was a retrospective chart review conducted be-
tween July 2021 and March 2022 at two centers. The study
was approved by the Ethics Committee of Acibadem Uni-
versity (decision no. 2026-06/278; date: March 26, 2026)
and was conducted in accordance with the Declaration of
Helsinki. Due to the retrospective nature of the study, the
requirement for informed consent was waived. A total of 50
adult patients aged >18 years, with an ECOG performance
status of 0-1, a confirmed cancer diagnosis, scheduled to
receive first-line chemotherapy, and treated with HEC or
MEC regimens were included. HEC regimens were classified
as anthracycline-based (HEC-A), cisplatin-based (HEC-C),
and other HEC regimens (HEC-0).

Within the antiemetic regimen, patients in the HEC group
received fosaprepitant 150 mg intravenously, dexameth-
asone 12 mg intravenously, granisetron 2 mg orally, and
olanzapine 5-10 mg orally on day 1, followed by dexameth-
asone 8 mg and olanzapine 5-10 mg orally on days 2-4.
In the MEC group, patients received fosaprepitant 150 mg
intravenously, dexamethasone 12 mg intravenously, and
granisetron 2 mg orally on day 1, followed by dexameth-
asone 8 mg orally on days 2-3.2'% Antiemetic prophylaxis
was administered in accordance with the NCCN Antiemesis
Guidelines (Version 1.2021) valid during the study period
and institutional protocols. As guidelines have evolved
over time, potential differences from the current NCCN ver-
sion (Version 1.2026) were acknowledged.!®'!

Demographic and clinical data obtained from patient re-
cords, including age, sex, diagnosis, alcohol use, history of
hyperemesis gravidarum and motion sickness, Beck Anxiety
Inventory (BAI) scores, emetogenic risk level, timing and se-
verity of nausea and vomiting, frequency of vomiting, need
for rescue antiemetics, and treatment response, were record-
ed retrospectively. Nausea and vomiting were categorized
into acute (0-24 hours), delayed (24-120 hours), and overall
(0-120 hours) phases. The primary endpoint was defined as
complete response within 0-120 hours, and comparative
analyses were performed based on this time frame.

Treatment response was categorized as complete response
(no vomiting), partial response (1-2 vomiting episodes or
the need for rescue antiemetics due to nausea), and no re-
sponse (>2 vomiting episodes). Clinically significant vomit-
ing was additionally assessed according to NCI-CTCAE v5.0
criteria (Grade >2). Regular alcohol use was defined as con-
sumption at least once per week within the past year.



362

The Medical Bulletin of Sisli Etfal Hospital

Anxiety levels were assessed using the Beck Anxiety Inven-
tory (BAI), administered as part of routine clinical evalua-
tion prior to chemotherapy, and a score =16 was consid-
ered clinically significant. Patients with active psychiatric
disorders or those receiving psychiatric treatment were
excluded.

Patients with brain metastases, gastrointestinal obstruc-
tion, active infection, electrolyte imbalance, or early
post-radiotherapy nausea were excluded from the study.

Secondary endpoints included nausea severity, clinically
significant vomiting, the need for rescue antiemetics, ad-
verse events, and the association between patient-related
risk factors and treatment response. Rescue antiemetic
therapy was administered in cases of Grade =1 nausea or
any vomiting despite prophylaxis, using metoclopramide,
ondansetron, or additional dexamethasone.

Statistical Analysis

Descriptive statistics were presented as frequencies and
percentages. Percentages were calculated on a column ba-
sis for demographic variables and on a row basis for group
comparisons. All analyses were performed using SPSS ver-
sion 28.0. Due to low expected cell counts, Fisher’s exact
test was used for comparisons of categorical variables.

Multiple Fisher's exact tests were conducted for categori-
cal variables. As the study was designed to be exploratory,
no formal correction for multiple comparisons was applied.
Therefore, findings with borderline p-values (e.g., around
p=0.05) should be interpreted with caution.

A two-sided p-value <0.05 was considered statistically sig-
nificant.

Results

Of the 50 patients included in the study, 80% were female
and 84% were younger than 65 years. The most common
diagnoses were breast cancer (38%) and pancreatic and
biliary tract cancers (18%). A history of hyperemesis grav-
idarum was present in 22% of patients, motion sickness
in 18%, and regular alcohol use in 18%. According to BAI
scores, 16% of patients had moderate anxiety and 2% had
severe anxiety. Based on emetogenic risk classification,
82% of patients received HEC and 18% received MEC; the
HEC subgroups were distributed as HEC-A (38%), HEC-C
(24%), and HEC-O (20%) (Table 1).

Post-chemotherapy nausea was observed in 52% of pa-
tients, occurring in the acute phase in 12%, the delayed
phase in 14%, and the overall phase in 26%. In terms of se-
verity, nausea was graded as Grade 1 in 30% of patients,
Grade 2 in 24%, and Grade 3 in 4%. The incidence of vom-
iting was 20%, with 2% occurring in the acute phase, 4% in

Table 1. Demographic and Clinical Characteristics of Patients

Variable n (%)
Sex

Female 40 (80)

Male 10 (20)
Age

<65 42 (84)

>65 8(16)
Diagnosis (Most common)

Breast cancer 19 (38)

Pancreatic and biliary tract cancers 9(18)

Other* 22 (44)
Emetogenic Risk

HEC 41(82)

MEC 9(18)
Risk Factors

Alcohol use (Yes) 9(18)

History of motion sickness (Yes) 9(18)

History of hyperemesis gravidarum (Yes)** 11(22)
Beck Anxiety Inventory (BAI)

Low 34 (68)

Moderate-Severe 9(18)
Clinical Outcomes

Complete response (0-120 h) 40 (80)

Need for rescue antiemetics 26 (52)

Adverse events (fatigue/dyspepsia) 7(14)

* Includes gynecological, gastrointestinal, lung, sarcoma, head and neck,
and genitourinary cancers (detailed in the text). ** Calculated among
female patients only (n=40). HEC: Highly emetogenic chemotherapy; MEC:
Moderately emetogenic chemotherapy. Percentages were calculated on a
column basis (total n=50).

the delayed phase, and 14% in the overall phase. Clinically
significant vomiting (Grade >2) was observed in 18% of
patients. Rescue antiemetic therapy was required in 52%
of patients. The most commonly observed adverse events
were fatigue (n=5) and dyspepsia (n=2) (Table 1).

When categorized according to HEC and MEC emetogenic
risk levels (Table 2), no statistically significant difference was
observed between the groups in terms of clinically significant
vomiting (p=0.657). Similarly, no significant difference was
found when emetogenic risk groups were analyzed more spe-
cifically as HEC-A, HEC-C, HEC-O, and MEC (p=0.571). Fisher’s
exact test was used for all comparisons. When complete re-
sponse rates were evaluated according to emetogenic risk lev-
el among patients receiving fosaprepitant-based antiemetic
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Table 2. Distribution of Clinically Significant Vomiting According to Emetogenic Risk Levels (CTCAE v5.0 >2)

Emetogenic Risk Groups No/Mild Vomiting n(%) Clinically Significant Vomiting n(%) p*
Overall Risk Level 0.657
HEC (n=41) 34(82.9) 7(17.1)
MEC (n=9) 7(77.8) 2(22.2)
Specific HEC Groups 0.571
HEC-A (n=19) 17 (89.5) 2(10.5)
HEC-C (n=12) 10 (83.3) 2(16.7)
HEC-O (n=10) 7 (70.0) 3(30.0)
MEC (n=9) 7(77.8) 2(22.2)

* Fisher's exact test was used. HEC-A: Anthracycline-based highly emetogenic chemotherapy; HEC-C: Cisplatin-based highly emetogenic chemotherapy;
HEC-O: Other highly emetogenic chemotherapy; MEC: Moderately emetogenic chemotherapy.

prophylaxis, the complete response rate was 85.4% in the HEC
group, while the non-complete response rate (partial response
+ no response) was 14.6%. In the MEC group, the complete re-
sponse rate was 55.6%, and the non-complete response rate
was 44.4%. Although numerically higher complete response
rates were observed in the HEC group, the difference between
the groups did not reach statistical significance (Fig. 1) (Fisher’s
exact test, p=0.065).

The association between patient-related risk factors and
clinically significant vomiting (CTCAE v5.0 >2) was analyzed.
No statistically significant relationship was found between
vomiting control and alcohol consumption (p=1.000), histo-
ry of motion sickness (p=0.456), or anxiety levels (p=0.657).
Although no clinically significant vomiting was observed
in patients with a history of hyperemesis gravidarum, this
finding did not reach statistical significance (p=0.238). Sim-
ilarly, the presence of clinically significant anxiety among

100 4
Il Complete response
Non-complete response
= (partial + no response)
80+

Fisher's exact test, p=0.065

60 -

40

Response rate (%)

20 -

HEC MEC
Emetogenic risk level

Figure 1. Distribution of complete response rates based on
emetogenic risk level in patients receiving fosaprepitant-based
antiemetic therapy.

HEC: Highly emetogenic chemotherapy; MEC: Moderately emetogenic
chemotherapy.

patients with available BAI data did not significantly affect
vomiting rates.

However, a statistically significant association was identi-
fied between clinically significant anxiety and emetogenic
risk level (Table 3). The proportion of patients with clinically
significant anxiety was higher in the MEC group than in the
HEC group (57.1% vs. 13.9%) (Fisher’s exact test, p=0.026).
These findings are also illustrated in Figure 2. The propor-
tion of clinically significant anxiety was significantly higher
in the moderately emetogenic chemotherapy (MEC) group
than in the highly emetogenic chemotherapy (HEC) group
(Fisher’s exact test, p=0.026).

In the multivariable logistic regression analysis evaluating
factors associated with clinically significant anxiety (BAI
>16), moderate emetogenic risk level was independent-
ly associated with clinically significant anxiety (OR=10.75;

1004

80 4
Fisher's exact test, p=0.026

60 -

40

Clinically significant anxiety (%)

20

I

HEC MEC
Emetogenic risk level

Figure 2. Proportions of clinically significant anxiety according to
emetogenic risk level.

HEC: Highly emetogenic chemotherapy; MEC: Moderately emetogenic
chemotherapy.
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Table 3. Association Between Clinically Significant Anxiety and Emetogenic Risk Level

Emetogenic Risk Level No/Mild Anxiety n (%) Clinically Significant Anxiety n (%) p*
HEC 31(86.1) 5(13.9) 0.026
MEC 3(42.9) 4(57.1)

* Fisher’s exact test was used. Percentages were calculated on a row basis (within each risk group). HEC: Highly emetogenic chemotherapy; MEC: Moderately

emetogenic chemotherapy.

95% Cl: 1.51-76.92; p=0.018). In contrast, the presence of
vomiting (p=0.288) and alcohol consumption (p=0.849)
did not demonstrate independent effects on anxiety (Fig.
3). Moderate emetogenic risk level showed a statistically
significant association with clinically significant anxiety in
the exploratory multivariable logistic regression analysis
(OR=10.75; 95% Cl: 1.51-76.92; p=0.018). In contrast, the
presence of vomiting and alcohol consumption did not
appear to have independent effects on anxiety (p>0.05).
However, the wide confidence interval suggests that this
finding should be interpreted with caution, likely reflecting
the limited sample size.

When the relationship between emetogenic risk level and
treatment response was evaluated, no statistically signifi-
cant difference in complete response rates was observed
across the four risk categories (HEC-O, HEC-A, HEC-C, and
MEC) (p=0.269). Complete response rates were 100% in
the HEC-O group, 91.7% in the HEC-C group, 73.7% in the
HEC-A group, and 55.6% in the MEC group. Although rela-
tively higher proportions of partial and non-response were
observed in the MEC group, this difference did not reach
statistical significance. Similarly, when emetogenic risk lev-
el was analyzed dichotomously (HEC vs. MEC), complete
response rates were 85.4% (n=35) in the HEC group and

Table 4. Clinical Factors Associated with Fosaprepitant Treatment Response

Variable Complete response n (%) Partial response n (%) No response n (%) p*
Emetogenic risk (4- level)

HEC-O 10 (100) 0(0) 0(0)

HEC-A 14 (73.7) 4(21.1) 1(5.3)

HEC-C 11 (91.7) 1(8.3) 0(0)

MEC 5(55.6) 3(33.3) 1(11.1) 0.269t
Emetogenic risk (2-level)

HEC 35(85.4) 5(12.2) 1(2.4)

MEC 5(55.6) 3(33.3) 1(11.1) 0.118t
Beck Anxiety Inventory (2-level)

None/Mild 28 (82.4) 5(14.7) 1(2.9)

Clinically significant 6 (66.7) 2(22.2) 1(11.1) 0.475t
Alcohol consumption

No 33(80.5) 6(14.6) 2(4.9)

Yes 7(77.8) 2(22.2) 0(0) 0.701t
History of hyperemesis gravidarum

No 14 (66.7) 5(23.8) 2(9.5)

Yes 7 (63.6) 3(27.3) 1(9.1) 0.149t
History of motion sickness

No 28(77.8) 6(16.7) 2(5.5)

Yes 8(88.9) 1(11.1) 0(0) 0.658t

* Percentages were calculated on a row basis. T Fisher’s exact test (or Fisher—Freeman-Halton test) was used due to small expected cell counts (>20% of
cells <5). HEC-A: Anthracycline-based highly emetogenic chemotherapy; HEC-C: Cisplatin-based highly emetogenic chemotherapy; HEC-O: Other highly

emetogenic chemotherapy; MEC: Moderately emetogenic chemotherapy.
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Multivariable Logistic Regression
Adjusted OR (95% ClI)

Alcohol - «

Emetogenic risk (Moderate) — ®

Vomiting - ’

—r—T
0.010.1 1 10 100
Odds ratio (log scale)

Figure 3. Forest plot of exploratory multivariable logistic regression
analysis for predictors of clinically significant anxiety.

Adjusted odds ratios (OR) and 95% confidence intervals (Cl) are shown.
Dependent variable: clinically significant anxiety (BAl >16). Model adjusted
for vomiting, emetogenic risk level, and alcohol consumption.

55.6% (n=5) in the MEC group; however, this difference was
not statistically significant (p=0.118).

When patient-related factors were evaluated, a complete
response was achieved in 82.4% (n=28) of patients with no
or mild anxiety, compared with 66.7% (n=6) among those
with clinically significant anxiety (p=0.475). Similar treat-
ment response rates were observed between patients with
and without a history of alcohol consumption; complete
response rates were 80.5% (n=33) and 77.8% (n=7), respec-
tively (p=0.701).

In patients with a history of hyperemesis gravidarum, the
complete response rate was 63.6% (n=7), compared with
66.7% (n=14) in those without such a history, with no signif-
icant difference between the groups (p=0.149). Likewise, a
history of motion sickness was not significantly associated
with treatment response (p=0.658). Complete response was
observed in 88.9% (n=8) of patients with a history of motion
sickness and in 77.8% (n=28) of those without (Table 4).

Overall, none of the clinical or demographic variables ex-
amined were significantly associated with fosaprepitant
treatment response (p>0.05).

Discussion

The pathophysiology of CINV is based on the interaction
of serotonin-, dopamine-, and substance P-mediated path-

ways within the vomiting center located in the area post-
rema and dorsal vagal complex of the brainstem.!"” Sero-
tonin released from enterochromaffin cells during the first
24 hours after chemotherapy is primarily responsible for
the acute phase of CINV.B!Granisetron, a serotonin receptor
antagonist, is commonly used to control symptoms during
the acute phase.l'?In contrast, delayed CINV, occurring be-
tween days 1 and 5, is mainly associated with the release of
substance P, which activates the neurokinin-1 (NK1) recep-
tor pathway, thereby triggering nausea and vomiting. Fosa-
prepitant targets this neurobiological mechanism through
NK1 receptor antagonism.®!

Dexamethasone is effective in both the acute and delayed
phases of CINV.'3In current guidelines, dexamethasone ad-
ministration on days 2, 3, and 4 has been omitted for anth-
racycline-based HEC regimens; however, dexamethasone
was administered in our cohort because patient enrollment
had been completed prior to this guideline update.”? The
80% complete response rate observed in our study is con-
sistent with previously reported findings. Although these
results appear to be in line with outcomes reported for fos-
aprepitant-containing antiemetic regimens, they should
not be interpreted as causal evidence because of the retro-
spective design of the study.'

Previous studies have reported that younger age, female
sex, and a history of hyperemesis gravidarum or motion
sickness are associated with an increased risk of CINV.B!
However, in the present study, no statistically significant
association was found between these risk factors and CINV.
This may be related to the use of additional antiemetic
treatments based on patients’ prior experiences or to the
prophylactic regimen mitigating the effects of these risk
factors. Similarly, contrary to some reports in the literature,
no significant association was observed between anxiety
levels and vomiting in our cohort. Although these findings
may reflect certain clinical tendencies, they are insufficient
to support definitive conclusions.

Although more pronounced CINV is expected with HEC
regimens, our findings suggest that patients receiving MEC,
particularly those with moderate to severe anxiety, may
represent a distinct risk group in terms of clinical course. In
our study, the likelihood of clinically significant anxiety was
approximately tenfold higher in the MEC group (OR=10.75),
suggesting that expectations related to emetogenic risk
may influence patients’ psychological status. The lack of an
independent association between vomiting and anxiety
further supports the notion that anxiety is not solely a re-
sponse to physical symptoms but may also be influenced
by perceived loss of control and expectations regarding
treatment-related adverse effects.
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These findings suggest that early identification of anx-
iety, particularly in the MEC group, may be important for
individualizing antiemetic strategies and integrating psy-
chosocial support. However, the wide confidence interval
observed in the logistic regression analysis (1.51-76.92)
indicates limited precision and suggests that this finding
should be interpreted cautiously and considered hypoth-
esis-generating.

The greater impact of anxiety in the MEC group compared
with the HEC group may be related to olanzapine use. Olan-
zapine is not only a potent antiemetic but also has seda-
tive and anxiolytic effects. In our study, patients in the HEC
group received olanzapine as part of their standard treat-
ment, which may have masked or reduced the negative ef-
fect of anxiety on vomiting. In contrast, patients in the MEC
group did not receive olanzapine. This difference in treat-
ment may explain why the association between anxiety
and vomiting was more apparent in the MEC group.

Fatigue and dyspepsia are among the most common ad-
verse effects reported with fosaprepitant use.” In our study,
only 10% of patients experienced fatigue, suggesting that
the treatment was well tolerated. However, 52% of patients
required rescue antiemetic therapy. This indicates that, de-
spite prophylactic treatment, symptoms were not fully con-
trolled in more than half of the patients, highlighting the
need for additional rescue therapy.

Limitations

This study has several limitations. First, its retrospective
design and small sample size limit the strength of the con-
clusions. The small number of patients with clinically sig-
nificant anxiety resulted in wide confidence intervals and
reduced statistical power. Due to the limited sample size,
separate analyses of the acute and delayed phases could
not be performed and were therefore presented descrip-
tively. In addition, no formal correction for multiple com-
parisons was applied, which may increase the risk of type
| error. Therefore, these findings should be considered
preliminary and require confirmation in larger prospective
studies.

Conclusion

In this study, fosaprepitant-based antiemetic prophylaxis
was associated with clinically satisfactory vomiting control,
particularly among patients receiving HEC. Contrary to ex-
pectations, vomiting rates in the MEC group were similar
to those in the HEC group. This finding may be related not
only to the emetogenic potential of the regimens used in
the MEC group but also to higher anxiety levels in this sub-
group. Given the retrospective design, these results should

not be interpreted as evidence of causality. Nevertheless,
our findings suggest that optimizing antiemetic manage-
ment, particularly in patients receiving MEC and in those
with higher anxiety levels, potentially through the addition
of agents such as olanzapine, may be important. Confirma-
tion in larger prospective studies is warranted.
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