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Introduction Chemotherapy-induced nausea and vomiting (CINV) negatively affects
health-related quality of life and performance status in patients undergoing chemo-
therapy. Aprepitant, palonosetron, and steroids (APD) notably enhance the rates of
complete response (CR) in patients receiving highly emetogenic chemotherapy (HEC).
This study compares the efficacy, cost, and quality of life between APD and olanzapine,
palonosetron, and dexamethasone (OPD).

Objectives The main aim of the study was to evaluate the control of CINV by
measuring CR and total control (TC). The secondary aim was to examine the impact of
CINV on patients’ quality of life.

Materials and Methods This is a prospective randomized study of patients newly
diagnosed with malignancy, aged > 18 years. This analysis was done over a period of
1 year in patients receiving HEC. All patients eligible for the study are randomized to
APD versus OPD regimen. Stratification was done according to the chemotherapy
regimen used. Quality of life, the secondary objective, was assessed by using the
Functional Living Index-Emesis.

Results Overall, 120 patients were randomized during the study period to both the
arms at 1:1 ratio. Baseline characteristics were equally matched between both the
arms. Both the arms showed effective prevention of vomiting in nearly 80% of the study
population. Emesis was reported in 19% of APD and 20% in the OPD arm (p=0.75).
Grade 3/4 vomiting was not seen in any patient in the olanzapine group. The CR rates in
all patients are 75 and 77% with APD and OPD arms, respectively (p = 0.83). Overall, the
TC of CINV is similar among the two groups, 57 and 60% in APD and OPD, respectively
(p=0.85). Delayed nausea was significantly lower in the OPD arm compared with APD
(17% vs. 38%, respectively, p=0.025). In patients receiving anthracycline plus
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cyclophosphamide chemotherapy, OPD outperformed APD in delayed nausea and
delayed TC (p=0.002 and 0.015, respectively). Both drugs were effective in main-
taining a good quality of life and no significant difference was observed among both the
groups. The most common toxicity observed in both the arms was anorexia.

Conclusion Both regimens had similar efficacy in preventing CINV, with no significant
differences in CR and TC rates. Olanzapine was more effective for delayed nausea than
aprepitant, suggesting it is a cost-efficient alternative for managing CINV in HEC

patients.

Introduction

Maintaining good health-related quality of life (QOL) and
performance status is essential for individuals undergoing
chemotherapy. This is negatively affected by chemotherapy-
induced nausea and vomiting (CINV).! Chemotherapy-in-
duced nausea is the most distressing adverse effect, affecting
approximately two-thirds of patients receiving chemothera-
py regimens, that are moderately or highly emetogenic. This
is in spite of extensive application of antiemetic therapies.?>

The combination of neurokinin receptor 1 antagonist,
aprepitant, and a second-generation serotonin (5-HT3) re-
ceptor antagonist, palonosetron, in conjunction with cortico-
steroids, has shown a notable enhancement in complete
response (CR) rates among those undergoing highly emeto-
genic chemotherapy (HEC). The inclusion of aprepitant
resulted in CR in nearly two-thirds of the patients during
both acute and delayed phase of emesis, better control during
the acute phase, representing a significant advancement
compared with prophylactic regimens that did not include
aprepitant.*® Antiemetic studies that analyzed rates of
nausea as an endpoint, have shown poor control of nausea
with current antiemetic regimens.” Although these regimens
have substantially decreased the incidence of CINV, majority
still continue to experience these adverse events, particular-
ly nausea. This underscores the necessity for a deeper
understanding of the underlying pathophysiology and the
exploration of novel therapeutic options that can more
effectively manage CINV, thereby enhancing patients’ treat-
ment adherence by maintaining QOL.8

A second-generation atypical antipsychotic, olanzapine,
has been evaluated for its impact on managing CINV. Its
antiemetic properties are believed to stem from its antago-
nistic effects on the dopamine (D2) and serotonin (5-HT2C
and 5-HT3) receptors. Numerous clinical trials have demon-
strated that regimens that incorporate olanzapine along
with a 5-HT3 receptor antagonist and corticosteroids en-
hance the control of nausea in patients undergoing chemo-
therapy which is moderately to highly emetogenic.®"!
Several clinical trials have compared three-drug regimens
incorporating either olanzapine or aprepitant which
revealed comparable CR rates among both the regimens.
However, olanzapine has demonstrated superior complete
control rates, particularly in preventing CINV in the delayed
phase.
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This study aims to compare the efficacy, cost of antiemetic
regimen, and impact on QOL associated with the use of
aprepitant, palonosetron, and dexamethasone (APD) against
the olanzapine, palonosetron, and dexamethasone (OPD)
regimen.

Materials and Methods

Study Design
This is a prospective, randomized control study conducted in
our department over a course of 1 year.

Sample size: The study comprised of 120 patients newly
diagnosed with malignancy whose treatment plan included
administration of HEC.

Inclusion Criteria

All patients aged > 18 years and receiving anthracycline plus
cyclophosphamide (AC) or carboplatin area under the curve
> 4 or cisplatin or dacarbazine are included in the study.
These regimens were chosen according to the National
Comprehensive Cancer Network classification of highly
emetic chemotherapy regimens.'? They should have ade-
quate organ function and free of nausea or vomiting 24 hours
prior to initiation of chemotherapy.

Exclusion Criteria

Those receiving concurrent radiation, those with brain me-
tastasis, pregnant women or lactating women, those suffer-
ing with psychiatric disorders, or on antipsychotic
medications were not included in the study. Written in-
formed consent was taken from all the study participants
before enrolment.

Primary and Secondary Objective

The primary objective of the study was to evaluate the CINV
control in terms of CR and total control (TC). CR is defined as
“no emetic episodes and no use of rescue antiemetic medi-
cation during the 120-hour period after the start of chemo-
therapy (overall period).” TC is defined as “no emetic episode,
no use of rescue medication, and no nausea.”

The secondary objective was to analyze the effect of
CINV on patient’s QOL. This was evaluated by using the
Functional Living Index-Emesis (FLIE) on day O and day 6
of chemotherapy.
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All eligible participants in the study were randomly
assigned to either the OPD regimen or the APD regimen,
based on a computer-generated randomization schedule
developed by a statistician who is not associated with the
study. Additionally, stratification was done according to
their chemotherapy regimen. The patient in the APD arm
received aprepitant 125 mg on day 1 and aprepitant 80 mg
on day 2 and day 3 (Arm b) as part of prophylactic
antiemetic therapy and those in the OPD (Arm A) arm
received olanzapine 10mg at bedtime on days 1 to 4.
Patients in both groups received palonosetron at a dosage
of 0.25mg and dexamethasone at 12mg intravenously,
which were given half an hour prior to the initiation of
chemotherapy on day 1. Throughout the study duration, as
needed, either for nausea or vomiting patients were
allowed to use rescue medication.

Demographic details of all patients are recorded. Pre-
chemotherapy nausea and vomiting and QOL are recorded.
The FLIE is the sole validated questionnaire specifically
designed to assess the effects of CINV on patients’ everyday
lives. It evaluates two domains—nausea and vomiting—indi-
vidual domain has nine items, with a recall period of 5 days.
The responses for the 18 items are consolidated to get the
final score which can range from 18 to 126. Higher scores
indicate better health outcomes and a diminished effect of
CINV on daily life. Impact of CINV on daily functioning is nil or
negligible for a final score of 108 or above in the FLIE
questionnaire.

Period of assessment of emesis was done within the first
24 hours after the administration of chemotherapy (acute
chemotherapy-induced emesis) and every day from the 2nd
to the 5th day after chemotherapy (delayed emesis). Distinct
episodes of emesis are defined by a period of at least 1 minute
without vomiting or retching.

Patients were requested to document the number and
severity of emetic episodes and nausea, and they were
stratified according to the Common Terminology Criteria
for Adverse Events grading v.5.' The utilization of rescue
medications (including type and dosage) and any adverse
events were evaluated using a 4-point Likert scale (0—none;
1—mild; 2—moderate; 3—severe) in a daily diary maintained
over a 5-day period. On day 5, patients were instructed to
document the details of any health care visits related to
managing nausea or vomiting that occurred in the preceding
5 days. The diaries were collected at the end of the study
period. Vomiting and retching (nonproductive vomiting),
collectively referred to as emesis, were quantitatively evalu-
ated through direct observation by the subjects, by tallying
the number of emetic episodes.

Statistical Analysis

GraphPad Prism software was used for all statistical analy-
sis.!>14 Chi-square test was conducted to test the difference
inresponse rates between the two arms. A two-sided p-value
of < 0.05 was considered significant. The QOL scores assessed
by the FLIE questionnaire were represented using bar dia-
grams and significance between the two arms was assessed
using the chi-square test.

Ethical Approval

The study was approved by Institutional Ethics Committee
registered with number EC/NIMS/2447/2019 dated Novem-
ber 23, 2019. All procedures performed in this study involv-
ing human participants complied with the ethical standards
established by the institutional and/or national research
committees, as well as the principles outlined in the 1964
Helsinki Declaration and its subsequent amendments or
equivalent ethical guidelines.

Results

A total of 122 patients planned to receive HEC during the
study period were included and were randomized into two
study groups: APD and OPD (=Fig. 1).

Sixty patients were randomized to each group. The
median age was 50 years (range: 19-70 years). Majority of
patients were females with a sex ratio of 7:1. Fifty-seven
(95%) and 58 (96%) had performance status of < 1 in the APD
and OPD groups, respectively. Thirteen (21%) and 18 (30%)
patients in the APD and OPD group, respectively, had comor-
bidities at the time of randomization, the most common
being hypertension. The most common regimen in both
groupsis ACin 56 (47%) patients. The next common regimens
in the study population are paclitaxel and carboplatin in 38
(32%), followed by cisplatinin 14 (11%) and dacarbazine in 12
(10%). Baseline characteristics are outlined in =Table 1.

Nausea was reported in 40% of APD and 33% in the OPD
arm (p =0.361). Acute and delayed nausea was reported in 32
and 38% patients in APD and 30 and 17% in OPD arms
(p=0.37 and p =0. 025), respectively. Grade 1 and 2 nausea
was 26 and 6% in the APD arm and 28 and 2% in the OPD arm,
respectively.

Both the arms showed effective prevention of vomiting in
nearly 80% of the study population. Emesis was reported in
19% of APD and 20% in the OPD arm (p=0.75). Acute and
delayed emesis and grade is shown in =Fig. 2. Grade 3/4
emesis was not seen in any patient in the olanzapine group.
Only one patient in the aprepitant group had grade 3 emesis.

The CR rates in acute phase are 78 and 85% in the APD and
OPD arms, respectively, with p=0.47. In delayed phase, the
CR rates were 82% in both the study groups (p=1). The CR
rates in all patients are 75 and 77% with the APD and OPD
arms, respectively (p =0.83) (~Fig. 3).

The TC rates in acute phase are 60 and 65% in the APD and
OPD arms, respectively (p=0.7). In delayed phase the TC
rates are 58 and 73% in the APD and OPD arms, respectively
(p=0.123). Overall, the TC of CINV is similar among the two
groups, 57 and 60% in APD and OPD, respectively (p =0.85)
(=~Fig. 4).

Subgroup analyses were done based on the type of
chemotherapy received (=Table 2). In patients receiving
AC chemotherapy, APD is equal to OPD in CR, TC, and acute
TC. OPD is superior to APD in delayed nausea and delayed TC
(p=0.002 and 0.015, respectively). In patients receiving
carboplatin-based chemotherapy, both drugs are equal in
efficacy and provided CR rates of more than 85%. The number
of patients in our study receiving cisplatin-based and
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Fig. 1 Consort diagram.

dacarbazine-based regimens was very few so efficacy analy-
sis could not be done between the two arms.

Only 11 (9%) patients of the entire study population
required the usage of rescue medication. Around 8 (13%)
patients in the APD group and 3 (5%) in the OPD group
required rescue medication (p =0. 201). The drugs used are
domperidone and metoclopramide.

No variation was observed in QOL between both the study
arms and both drugs were effective in maintaining a good
QOL. FLIE score was > 108 in 80 and 83% in the APD and OPD
study groups, respectively. Inability to enjoy meal was the
most common problem patients faced due to nausea in both
study groups with composite score of 5.8 and 6.2 in the APD
and OPD arms, respectively. Inability to enjoy meal and make
meals or do tasks was the most common problem patients
faced due to vomiting in both the study groups. The least
affected component in both the study arms was daily func-
tioning due to vomiting with a composite score of 6.8 and 6.9
in the APD and OPD arms, respectively.

The most frequently observed toxicity in both the arms
was anorexia (50 and 52% in the APD and OPD arm, respec-
tively). Thirty (50%) patients in the OPD arm had drowsiness,
which was significantly higher compared with 5% in the APD
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arm (p =0.0001). All other side effects observed were similar
among the two groups and none were statistically relevant.
The adverse effects seen in the APD and OPD groups are as
depicted in =Table 3.

Discussion

Despite advancements in its prevention, CINV remains one of
the most feared adverse effects of cancer chemotherapy.
Poorly managed CINV can result in reduced QOL, treatment
delays, dosage reductions, the need for additional antiemetic
prophylaxis, increased pressure on health care resources,
and even early termination of chemotherapy.

The antipsychotic medication olanzapine has demon-
strated its effectiveness as prophylaxis against both acute
and delayed CINV in patients undergoing moderately emeto-
genic chemotherapy to HEC, as evidenced by various phase 1
and 2 studies.>'® This drug was also compared with apre-
pitant by Navari et al and Tan et al in prospective randomized
control studies, which showed that there is similar vomiting
control and superior nausea control with olanzapine.'®!”

In a developing country like India, where the majority of
patients are from low-income group, the cost of therapy
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Table 1 Baseline demographic characteristics
Characteristic APD (%) OPD (%) Total (%)
Number of patients (n) 60 (50) 60 (50) 120
Median age (range) in years 48 (19-70) 54 (19-80) 50 (19-80)
Sex
Male 7 (12) 7(12) 14 (12)
Female 53 (88) 53 (88) 106 (88)
ECOG PS
0 10 (17%) 7(12) 17 (14)
1 47 (78%) 51 (85) 98 (82)
2 3(5) 2(3) 8 (4)
Comorbidities
None 47 (78) 42 (70) 89 (74)
Diabetes 2(3) 3(5) 5 (4)
Hypertension 4(7) 6 (10) 10 (8)
Diabetes and hypertension 2 (3) 6 (10) 8(7)
Hypothyroid 4(7) 1(2) 5 (4)
Others 1(2) 2 (3) 3(3)
Primary malignancy
Breast 28 (47) 28 (47) 56 (47)
Ovary 19 (31) 20 (33) 39 (32)
Osteosarcoma 7(12) 6 (10) 13 (11)
Hodgkin lymphoma 6 (10) 6 (10) 12 (10)

Abbreviations: APD, aprepitant, palonosetron, and dexamethasone; ECOG PS, Eastern Cooperative Oncology Group Performance Status; OPD,

olanzapine, palonosetron, and dexamethasone.

plays a major role in maintaining proper compliance to
therapy. Olanzapine becomes an economically viable alter-
nate medication to such a population to complete the
planned chemotherapy.

The primary objective of the study was to achieve a CR
during the overall phase of chemotherapy. The study dem-
onstrated that both drugs provided an equivalent rate of CR
over the 5-day observation period in the two randomized
groups, confirming their equal efficacy in preventing CINV.
Study by Babu et al showed similar findings whereas that by
Navari et al showed superior CR rates with olanzapine.'®8 A
network meta-analysis done comparing various antiemetic
regimens had also shown that both regimens are of equal
efficacy with odds ratio of 1.16 (p-value: 0.46), 2.13 (p-value:
0.06), and 1.27 (p-value: 0.25) in overall, acute, and delayed
phases, respectively.'® The CR rates during the acute and
delayed phases with aprepitant and olanzapine were found
to be equivalent, indicating that both medications possess
similar efficacy in preventing CINV in both phases.

The TC rates with aprepitant and olanzapine are 60, 58,
and 57% and 65, 73, and 60%, respectively, in acute, delayed,
and overall phases. There is no statistically meaningful
difference between both the drugs. This is the first random-
ized study to report TC rates in aprepitant and olanzapine
arms.

Prevention of nausea was successful in 60% patients in the
APD regimen and 67% in the OPD arm during the overall study
period, though the numerically higher difference was not
significant at the statistical level. In the acute phase, the nausea
control with olanzapine and aprepitant was similar. Nausea

control in delayed phase was superior with olanzapine in our
study like that seen in the analysis by Navari et al.'® Olanzapine
demonstrated superior efficacy over aprepitant in the delayed
phase, likely due to its unique mechanism of action, which
targets various receptors within the CINV pathway. Among
patients who experienced nausea, 83% in the aprepitant arm
and 95% in the olanzapine arm reported only grade 1 nausea.

The emesis control rates in the APD arm are 83% in acute,
82% in delayed, and 82% in overall phases. With olanzapine,
the emesis control rates are 87% in acute, 82% in delayed, and
80% in overall phases. Aprepitant and olanzapine were
similar in terms of preventing vomiting, like the study by
Babu et al.'® Grade 1 is the most common toxicity grade for
vomiting like that of nausea in this study. In the meta-
analysis by Sarma et al, similar results of better nausea
control in overall phase with olanzapine and comparable
emetic control across treatment arms was reported.’®

AC chemotherapy is classified as one of the highly emeto-
genic regimens frequently employed in the treatment of the
most prevalent cancer among women. In this study, a
statistically significant enhancement in nausea control and
delayed TC rates was noted in the olanzapine arm compared
with the aprepitant arm. These results are similar to the
study done by Shivaprakash et al except for the significant
benefit with olanzapine seen in delayed nausea control.>! In
their study, there was no delayed nausea or vomiting in
either arm. The olanzapine arm had a higher proportion of
patients who experienced no nausea or vomiting compared
with the aprepitant arm; however, this difference was not
statistically relevant.
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Research has demonstrated that despite receiving anti-
emetic therapy, patients’ QOL may still be negatively
affected by CINV.%? In our study, on day 6 post-chemo-
therapy, the mean total FLIE scores were 118 in the APD
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aprepitant and olanzapine prophylaxis in patients receiving highly
emetogenic chemotherapy (HEC).
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Table 2 Emesis response based on the chemotherapy regimen in aprepitant and olanzapine arms

AC Carboplatin
APD (n=28) (%) OPD (n=28) (%) p-Value APD (n=19) (%) OPD (n=20) (%) p-Value
No nausea
Acute 15 (55) 19 (68) 0.411 8 (95) 15 (75) 0.206
Delayed 12 (43) 24 (86) 0.002 18 (95) 18 (90) 0.57
Overall 11 (39) 19 (68) 0.06 18 (95) 15 (75) 0.206
No vomiting
Acute 21 (75) 24 (86) 0.501 8 (95) 17 (85) 0.63
Delayed 21 (75) 22 (79) 0.75 18 (95) 17 (85)
Overall (75) 22 (79) 0.75 8 (95) 17 (85)
CR
Acute 18 (64) 24 (86) 0.122 8 (95) 17 (85) 0.63
Delayed 21 (75) 22 (79) 0.75 18 (95) 17 (85) 0.63
Overall 18 (64) 22 (79) 0.374 18 (95) 16 (80) 0.36
TC
Acute 10 (36) 16 (57) 0.18 18 (95) 15 (75) 0.206
Delayed 10 (36) 20 (71) 0.015 18 (95) 17 (85) 0.63
Overall 9 (32) 15 (54) 0.177 18 (95) 15 (75) 0.206

Abbreviations: AC, anthracycline plus cyclophosphamide; APD, aprepitant, palonosetron, and dexamethasone; CR, complete response; OPD,

olanzapine, palonosetron, and dexamethasone; TC, total control.

reported that CINV had nil or negligible impact on their
daily life, defined as a total FLIE score greater than 108,
with no statistically meaningful difference observed be-
tween both the groups. When individual components in
the nausea and vomiting domain were compared, it was
seen that inability to enjoy meals due to nausea mainly
contributed to impaired QOL. Consequently, nausea was
found to exert a more pronounced negative effect on QOL
compared with vomiting. Olanzapine-based regimens may
facilitate greater improvements in QOL due to their supe-
rior efficacy in controlling nausea compared with
aprepitant.

The side effects that were common with aprepitant
were anorexia, headache, and fatigue. The side effects
seen more with olanzapine were drowsiness, anorexia,

and fatigue. Only drowsiness was significantly more with
olanzapine compared with the aprepitant arm. It was only
grade 1 and grade 2 in some patients without affecting
daily activities. Cancer patients usually suffer from insom-
nia due to anxiety and disease-related pain and fatigue.
This side effect of olanzapine is a blessing in disguise as it
helps the patient to get through the day by providing
adequate sleep and rest. Hence, the adverse effect of
olanzapine should not preclude the clinician from using
the drug but should be considered advantageous to the
patient. Hypotension was seen in one patient in the
aprepitant arm and two patients in the olanzapine arm.
This was consistent with the toxicities observed in previ-
ous studies.'”?223 In both the arms, no grade 3 or 4
toxicities were observed.

Table 3 Adverse effects experienced by the study population with aprepitant and olanzapine

Toxicity APD OPD p-Value
Grade 1/2 Grade 1/2 Grade ¥%
Both arms

Drowsiness 3 (5%) 30 (50%) 0.0001 0
Extrapyramidal 0 0 1 0
Hypotension 1(2%) 2 (3%) 1 0
Headache 23 (38%) 14 (23%) 0.113 0
Fatigue 22 (37%) 19 (32%) 0.70 0
Hiccups 1(2%) 1(2%) 1 0
Constipation 15 (25%) 17 (28%) 0.83 0
Diarrhea 3(5%) 5 (8%) 0.717 0
Anorexia 30 (50%) 31 (52%) 1 0

Abbreviations: APD, aprepitant, palonosetron, and dexamethasone; OPD, olanzapine, palonosetron, and dexamethasone.

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Most patients in our institute belong to the low-income
group where treatment is offered with the aid of govern-
ment-sponsored schemes. Affordability is a major hurdle
in treatment completion for patients who do not have
proper resources. Spending more on antiemetic therapy
would make it even more difficult in treatment comple-
tion. Availability of less expensive alternatives would
make a huge impact in the overall budget of treatment.
In our country, the price of aprepitant per cycle is 20 times
more than that of olanzapine. When the entire treatment
is considered, this difference has a huge impact on total
treatment cost. Similar analysis done by Badarudin et al
and Mohammed and Thota, have shown the cost with
aprepitant was 36 and 50 times higher than olanzapine-
based regimens, respectively.23'24

This study contributes to the expanding body of evidence
endorsing olanzapine as an effective, well-tolerated, and
cost-effective option for the prophylaxis of CINV. Unlike
many previous studies, our trial also reports TC as a key
outcome, a metric that more closely reflects patient-cen-
tered goals.

However, the study has some limitations. Being a single-
center, open-label trial, it carries a risk of bias, even though
objective outcome measures were used. Anticipatory nausea
and vomiting were not assessed. Additionally, subgroup
analyses, particularly in patients receiving cisplatin and
dacarbazine, were limited by small sample sizes, preventing
robust statistical comparisons. Future multicenter studies
with larger cohorts and blinding are warranted to confirm
these findings and further define the role of olanzapine in
different clinical scenarios.

Conclusion

Olanzapine-based OPD regimen offers an effective and cost-
efficient alternative to APD regimen for managing CINV in
patients receiving HEC. Our findings indicate that OPD not
only achieves comparable efficacy in CR and TC rates but also
excels in controlling delayed nausea, significantly enhancing
QOL of the patients. Given the high incidence of CINV and its
impact on patient well-being, olanzapine-based regimens
should be considered as first-line treatment option in anti-
emetic regimens.
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