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ABSTRACT

Introduction: Chemotherapy-induced nausea and vomiting (CINV) are common adverse drug reactions (ADR) experienced by children
undergoing treatment for cancer. New paediatric ADR Assessment Causality and Avoidability tools (LCAT and LAAT) of Liverpool
are suitable for categorizing factors related to ADR prevention and improving patient care. Still, no studies to date have compared the
utility and results of its application for CINV in countries with different levels of development. Objective: To investigate the utility of
the Liverpool Adverse Drug Reaction Causality and Avoidability Assessment Tools (LCAT and LAAT) in assessing CINV in children.
Method: Prospective observational study of CINV assessment in children aged 4 to 16 years from Alder Hey Children’s Hospital (Liverpool,
UK) and “Instituto de Puericultura ¢ Pediatria Martagio Gesteira” (Rio de Janeiro, Brazil). Children (helped by the parents) completed
a symptom diary during chemotherapy and for 24 hours after treatment. Information regarding underlying diagnosis, past medical
history, and medications administered was collected from the patient record. Case reports were prepared, and the temporal relationship
between nausea and vomiting and exposure to chemotherapy, including any strategy to prevent CINV, was recorded. The causality and
avoidability were assessed with LCAT and LAAT, respectively. Results: There were 26 reports of CINV in 36 chemotherapy cycles. The
causality assessment was ‘definite’ for 24 cases. Twenty ADRs were deemed ‘definitely avoidable’ and four ‘not avoidable’. Selection of
inappropriate therapeutic options and non-administration of antiemetic were the most common factors observed in the hospitals studied.
Conclusion: The LCAT and LAAT were helpful for assessing CINV in children in two different hospitals.
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RESUMO

Introdugao: Nduseas e vomitos induzidos por quimioterapia (NVIQ) sio
reagoes adversas a medicamentos (RAM) comuns em criangas em tratamento
oncoldgico. Novas ferramentas de Avaliagio de Causalidade e Evitabilidade de
RAM de Liverpool (LCAT e LAAT) foram validadas e auxiliam a categorizagio
de fatores de risco. Contudo, até o momento, nenhum estudo comparou a
utilidade e os resultados de sua aplicagio para NVIQ em paises com diferentes
niveis de desenvolvimento. Objetivo: Investigar a utilidade da LCAT e LAAT
na avaliagio de NVIQ. Método: Estudo observacional prospectivo com
criancas de 4 a 16 anos do Alder Hey Childrens Hospital (Liverpool, Reino
Unido) e do Instituto de Puericultura e Pediatria Martagio Gesteira (Rio
de Janeiro, Brasil). As criancas (ajudadas pelos pais) preencheram um didrio
de sintomas durante e até 24 horas apés administragio da quimioterapia.
Informagdes sobre diagndstico subjacente, histéria médica pregressa e
medicamentos administrados foram coletadas do prontudrio do paciente.
Relatos de casos foram preparados e a relagio temporal entre nduseas e vomitos
e exposi¢io 4 quimioterapia, incluindo qualquer estratégia para prevenir NVIQ,
foi registrada para andlise da causalidade e evitabilidade com o auxilio de LCAT
e LAAT, respectivamente. Resultados: Houve 26 notificagoes de NVIQ em
36 ciclos de quimioterapia. A causalidade foi ‘definida’ para 24 casos. Foram
consideradas ‘definitivamente evitdveis 20 RAM e ‘ndo evitdveis’, quatro. A
selecao de opgoes terapéuticas inadequadas e a omissio de antieméticos foram
os principais problemas evitdveis. Conclusao: O LCAT e o LAAT foram tteis
para avaliar NVIQ em criangas em dois hospitais diferentes.
Palavras-chave: efeitos colaterais e reacoes adversas relacionados a
medicamentos; ndusea; vomito; neoplasias; crianca.

RESUMEN

Introduccién: Las nduseas y vomitos inducidos por quimioterapia (NVIQ)
son reacciones adversas a medicamentos (RAM) comunes en nifios en
tratamiento oncoldgico. Nuevas herramientas de Evaluacion de Causalidad
y Evitabilidad de RAM de Liverpool (LCAT y LAAT) han sido validadas
y ayudan en la categorizacién de factores de riesgo. Sin embargo, ningtin
estudio ha comparado su utilidad y resultados para evaluacién de NVIQ en
paises con diferentes niveles de desarrollo. Objetivo: Investigar la utilidad de
LCAT y LAAT en la evaluacién de NVIQ. Método: Estudio observacional
prospectivo con nifios de 4 a 16 afios del Alder Hey Childrens Hospital
(Liverpool, Reino Unido) y del Instituto de Pediatrfa Martagio Gesteira
(Rio de Janeiro, Brasil). Los nifios (ayudados por los padres) completaron
un diario de sintomas durante y hasta 24 horas después de la quimioterapia.
La informacién sobre el diagndstico subyacente, la historia médica previa
y los medicamentos se recopilé de la historia clinica médico del paciente.
Se prepararon informes de casos y se registr6 la relacién temporal entre las
RAM vy la exposicién a la quimioterapia, incluyendo cualquier estrategia
para prevenir NVIQ, para andlisis de causalidad y evitabilidad con LCAT y
LAAT, respectivamente. Resultados: Hubo 26 notificaciones de NVIQ en 36
ciclos de quimioterapia. La causalidad fue “definida” para 24 casos. Fueron
consideradas “definitivamente evitables” 20 RAM y “no evitables”, cuatro. La
seleccién de opciones terapéuticas inadecuadas y la omisién de antieméticos
fueron los principales problemas evitables. Conclusién: LCAT y LAAT
fueron dtiles para evaluar NVIQ en nifios en dos hospitales diferentes.
Palabras clave: efectos colaterales y reacciones adversas relacionados con
medicamentos; ndusea; vomitos; neoplasias; nino.
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INTRODUCTION

Oncology patients may experience several adverse
drug reactions (ADRs) during treatment. Chemotherapy-
induced nausea and vomiting (CINV) is one of the
expected ADRs which can impact the patient’s quality of
life, causing dehydration, malnutrition, delays or changes
in treatment, increased length of stay and therefore cost of
hospitalization'. CINV is an example of an ADR that can
be avoided with antiemetic drugs such as 5-HT?3 receptor
antagonists, NK1 antagonists, dopamine blockers,
corticosteroids, antipsychotics (levomepromazine), and
benzodiazepines®®. In the last five years, the WHO
Collaborating Centre for International Drug Monitoring
received more than 5,000 reports of CINV in children®.

Children of different ages undergo a variety of
physiological changes with inter patient variability that
influence pharmacokinetics’, meaning that the analysis
and monitoring of ADRs related to chemotherapy are
essential, considering the risk-benefit balance. Therefore,
there is a need for methods to help this evaluation
process in paediatric cancer care. Two new tools for the
characterisation of ADRs in children have been developed
and validated: the Liverpool Causality Assessment Tool
(LCAT)? and the Liverpool Avoidability Assessment Tool
(LAAT)? using prospective and retrospective case reports
in the United Kingdom (UK).

This pilot study aimed to evaluate the utilicy of LCAT
and LAAT in assessing CINV in paediatric oncology
patients in both middle- and high-income settings.

METHOD

A prospective observational study assessed the
occurrence of CINV among children in two hospital
cohorts: (a) Alder Hey Children’s Hospital (AHCH,
Liverpool, UK) and (b) Instizuto de Puericultura e Pediatria
Martagio Gesteira - Paediatric Teaching Hospital (IPPMG,
Rio de Janeiro, Brazil). This study took advantage of an
existing collaboration between these two hospitals to
study the utility of the assessment tools in hospitals with
differing CINV prevention and management strategies
and in different income settings.

Alder Hey Children’s NHS Foundation Trust (AHCH)
is a large tertiary paediatric hospital providing general and
specialty care for over 275,000 children and young people
in the UK each year. It is a leading paediatric research
centre with several academic partners, including the
University of Liverpool (UoL), which works closely with
the Paediatric Medicines Research Unit (PMRU) Alder
Hey. AHCH is a National Institute for Health Research
(NIHR) Principal Treatment Centre (PTC) for paediatric
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oncology, providing cancer care to approximately 130 new
children and young people per year, and had formal and
up to date CINV prevention and management guidelines
in use.

“Instituto de Puericultura e Pediatria Martagio Gesteira”
(IPPMG) of the “Universidade Federal do Rio de Janeiro”
(UFR]J) is a mid-size hospital of the Public Health
Brazilian System that provides complex care. IPPMG
is a site for outreach activities and undergraduate and
post-graduate education (medical residency and multi-
professional residency in child and adolescent health).
Research on medicines use in IPPMG is carried out in
collaboration with the “Observatério de Vigilincia e Uso
de Medicamentos” of UFR]. IPPMG provides cancer care
to around 70 new children annually and unlike AHCH
had no formal CINV management guidelines.

In both hospitals, a team of pharmacists work
closely with other staff to support the chemotherapy
administration, perform adherence monitoring and
provide patient and staff education.

The study included children and young people aged
4 1o 16 years of age on the Oncology Unit (day-case and
inpatients) receiving intravenous chemotherapy treatment
at AHCH or IPPMG. This age range was chosen in
respect of children and young people’s capacity for ADR
description and reporting'’.

Inpatient and day-case patients (outpatients) were
identified daily for three months (AHCH: between August
to October 2017 and at IPPMG: March to May 2018)
by examining on the electronic hospital record systems.
Children and young people who met the inclusion criteria
were invited to take part in the study. Informed consent
was obtained from the parent/legal guardian or young
person, and written assent was obtained for children over
six years of age who wished to participate in the study.
Patients were eligible to be included in the study more
than once and each chemotherapy cycle was considered
a new case.

The occurrence of CINV varies between chemotherapy
regimens and is dependent upon the emetogenic potential
of individual and combinations of the chemotherapy
drugs employed''. The emetogenic classification
framework is based on the incidence of emesis in the
absence of prophylaxis; categorised as high or very high
(more than 90% of incidence), moderate (30% to 90% of
incidence), low (10% to 30% of incidence) and minimum
(less than 10% of incidence)'2.

Drug administration data were collected from the
hospital electronic prescribing systems and chemotherapy
scheduling by the Pharmacy Services at both hospitals.

Exclusion criteria included chemotherapy of low
emetogenic potential'*?, difficulty in understanding scudy



terms/concepts (such as nausea), or problems in using the
diary for data collection.

Episodes of vomiting, retching, or reports of nausea
were considered as suspected CINV cases®. A vomiting
episode was considered the expulsion of any stomach
contents by the mouth and retching as an attempt to vomit
that was not productive. The acute phase was defined as the
time from administration of the first dose of chemotherapy
and continuing for 24 hours after administration of the
last dose of the chemotherapy cycle®.

Symptom diaries for daily self-completion (children
aged from 10 to 16) or supervised-or parent-completed
(children aged from 4 to 9) were developed to record any
symptoms of CINV. In addition to patient information
and treatment, the diaries contained one page for each
day of treatment with (i) the following dichotomous or
quantitative questions: “Did you feel sick today?”, “Did
your nausea and vomiting stop you from eating today?”,
“How many times did you vomit/retch today?” and (ii)
visual analogue scale (VAS) for assessing the intensity of
nausea'®?.

Participants were asked to report any CINV symptoms
during their chemotherapy treatment and for 24 hours
after administration of the last dose. Diaries completed in
the outpatient setting were returned in person to a study
investigator, or a copy was emailed to the study team by the
parents. The same researcher followed up locally with all
children included in both hospitals during data collection.
Where CINV was suspected or reported, a pharmacist
prepared a case report based on the information needed for
ADR assessment, collected from diaries, and the evaluation
of patient records'®. Each case report was organized in the
following data sections: (a) patient characterization (age,
gender, health, underlying diseases, and treatment history),
(b) prescription drugs and dose administered, emetogenic
risk of chemotherapy regimen'?, any strategy to preventand
monitor acute nausea and vomiting including antiemetics,
known history of hypersensitivity or similar previous
reactions and (c) temporal relationship between nausea
and vomiting and exposure to chemotherapy agents®*!-12.

Each nausea and vomiting episode was investigated.
The history of CINV in previous cycles was also recorded
in the ADR case report. The LCAT was used to assess
causality for every suspected CINV case report, and
cases were categorised as unlikely, possible, probable, or
definite. Possible, probable, or definite cases were then
assessed for avoidability using the LAAT and classified
as unassessable, not avoidable, possibly avoidable, or
definitely avoidable®®. LCAT and LAAT are presented in
Supplementary Material.

The avoidability assessment considered the patient
history, CINV prevention guidelines from AHCH

Adverse Drug Reaction Assessment Tools for Children

and IPPMG, other updated information sources (good
practices to CINV management from literature)®'"4,
outlined in LAAT glossary’.

The CINV prevention guideline was determined
by the chemotherapy regimens emetogenic potential
(AHCH) in the UK. The unit has had a guideline for the

prevention and management of chemotherapy-induced

as

nausea and vomiting in place since 2001. For regimens
of high and very high emetogenic potential, the use of
ondansetron and levomepromazine are recommended
first line with the addition of dexamethasone if necessary.
Infusion of levomepromazine, lorazepam, or aprepitant
(for patients over 12 years old) were also considered.
In moderate emetogenic potential chemotherapeutic
regimens, regular use of ondansetron was recommended
with levomepromazine or dexamethasone, if necessary.

At the Brazilian hospital IPPMG), CINV prevention
and management plans were based on the administration
of ondansetron up to one hour before chemotherapy
administration, maintaining regular oral use for outpatients in
the case of CINV.IfCINV persisted, the guideline indicated
increased frequency and the addition of bromopride in cases
of treatment failure. This strategy was discussed and approved
by the medical team verbally in a meeting but is not published
as a clinical guideline at IPPMG.

Each case report was assessed with LCAT and LAAT by
three independent reviewers (a pharmacist, paediatrician,
and a nurse) in both hospitals. The results reported were
based on the consensus agreement between reviewers.
Where no consensus was reached, cases were referred to
a panel of two senior investigators (paediatric oncologist
and pharmacist) for review, and a panel decision was
recorded”. Training on the use of LCAT and LAAT was
provided to the reviewers in advance.

Ethical approval for the UK study was obtained from
an NHS Research Ethics Committees (REC Reference
17/EM/0300) and in Brazil from an IPPMG/UFR]
Research Ethics Committee (Number: 3.264.238) CAAE
(submission for ethical review) 08802019.9.0000.5264
in compliance with Resolution 466/12'8 of the National
Health Council for research with human beings.

RESULTS

Data from 15 chemotherapy cycles of 13 patients
from AHCH (UK) and 21 cycles of 10 patients from
IPPMG/UEFR] (Brazil) were collected. Each new cycle of
chemotherapy was considered as a new case, totaling 36
cases in both hospitals. Diaries were returned for 36 cases
in the UK and Brazil. Two patients (one in UK and one
in Brazil) were excluded from study because diaries were
not returned (Figure 1, Table 1).
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Overall, the frequency of suspected CINV cases
observed at both centres was high but slightly higher in
IPPMG (76% versus 67%), However, the chemotherapy
regimens at IPPMG were of relatively lower emetogenic
potential (moderate versus high) (Table 2).

The median (interquartile range) of time for assessment
using the tools was 2.5 (2.0 — 3.7) and 3 (2.2 — 4.0)
minutes for causality and avoidability, respectively.

Recruitment
AHCH = 15 children
IPPMG = 15 children

Refused to participate
AHCH = 1 child

IPPMG = 4 children

\4

Enrolment after
consent/assent

AHCH = 14 children
IPPMG = 11 children

Lost to follow-up (diaries
not returned)

AHCH = 1 child
v IPPMG = 1 child

A\

Assessment
AHCH = 13 children
(15 Chemotherapy cycles)
IPPMG = 10 children
(21 Chemotherapy cycles)

Figure 1. Recruitment and Enrolment Patients
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Among the ten CINV cases observed at AHCH, eight
were categorised as ‘definite’ in terms of causality assessment
and two as ‘probable’ due to the presence of other factors
related to the patient’s clinical condition, such as concomitant
fever at the time of the reaction. Consensus agreement was
reached for eight cases by the three reviewers, two were
referred to senior investigator panel for a decision. At
IPPMG, the three reviewers reached consensus agreement
for all 16 cases which were categorised as definite.

In terms of the avoidability assessments six cases were
categorised as ‘not avoidable’, and four as ‘definitely
avoidable’ at AHCH. Two cases were referred to the senior
investigator panel for a decision. All cases of CINV at
IPPMG were categorised as ‘definitely avoidable’ by three
reviewers; because, despite the informal clinical guidelines
recommended for CINV prevention or treatment, these
were not followed or were considered inappropriate
according to the strategies available in the literature (for
treatment regimens with high emetogenic potential).
The guidelines recommended at IPPMG did not specify
different doses, frequency of use, or the association of
antiemetics of greater effectiveness in cases of higher risk
of CINV (greater emetogenic potential).

Both hospitals identified cases which were ‘definitely
avoidable’ due to the team not following the dosage or
frequency of administering the recommended antiemetics
(Table 3).

At AHCH, there was a case classed as ‘not avoidable’
where an 11-year-old child who was aware of preventative

Table 1. Characterization of patients included by number of chemotherapy cycles assessed (n=36)

Description AHCH % IPPMG % Total (n)
Female 40 48 16
Gender
Male 60 52 20
4-9 years old 20 62 16
Age
10-16 years old 80 38 20
Wilms tumour 13 0] 2
Ewings’s sarcoma 27 0 4
Osteosarcoma 20 0 3
Diagnosis Hodgkin's lymphoma 13 0] 2
Non-Hodgkin’s lymphoma 0 10 2
Acute lymphoblastic leukaemia 27 80 21
Acute myeloid leukaemia 0 10 2
Inpatient 60 48 19
Place
Day case 40 52 17
Chemotherapy emetogenic potential  Moderate 40 52 17
classification High 60 48 19
Total 15 21 36

Captions: AHCH = Alder Hey Children’s NHS Foundation Trust, Liverpool, UK; IPPMG = Instituto de Puericultura e Pediatria Martagio Gesteira, Rio de Janeiro, Brazil.
Note: Each chemotherapy cycle was considered a new case for assessment.
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Table 2. CINV case reports assessment (n=26)

CINV case reports
Definite
Probable

Definitely avoidable

Causality Assessment

Avoidability Assessment
Possibly avoidable
Not avoidable

Total

Adverse Drug Reaction Assessment Tools for Children

AHCH IPPMG Total (n)
8 16 24
2 0 2
4 16 20
0 0 0
6 0 6
10 16 26

Captions: AHCH = Alder Hey Children’s NHS Foundation Trust, Liverpool, UK; IPPMG = Instituto de Puericultura e Pediatria Martagio Gesteira, Rio de Janeiro, Brazil.

Table 3. Description of problems found in CINV avoidable cases

Number of
Inadequate practice cases by
setting
IPPMG AHCH
Lack of appropriate therapeutic
options with better evidence of 14 None
effectiveness for CINV in children*
Prophylactic antiemetic not
.. 5 None
administered (ondansetron)
Antiemetic administered less
frequently than recommended 4 1
(ondansetron)
Antiemetic available but not
- . 5 None
administered (bromopride)
Antiemetic administered at
. . . 3 None
inappropriate time (ondansetron)
Antiemetic administered in
lower dose than recommended None 3
(levomepromazine)
Antiemetic administered
in different route from None 1

recommended (levomepromazine)

Captions: AHCH = Alder Hey Children’s NHS Foundation Trust, Liverpool,
UK; IPPMG = Instituto de Puericultura e Pediatria Martagio Gesteira, Rio de
Janeiro, Brazil

(*) Informal recommendation suggested dimenhydrinate but this drug was not
available and bromopride was prescribed in study period.

Note: Some cases have more than one problem related to CINV prevention.

drugs available for CINV but refused treatment. This was
deemed not avoidable as the patient chose not to have
any antiemetics rather than the team failing to administer
treatment.

DISCUSSION

In this study, 36 chemotherapy cycles in children
(4-16 years old) were analysed, and the incidence of
CINV was reported in 24 cycles (cases) (72.2%). Despite

clinical practical guidelines existence for this population,
an overall low rate of guideline concordant care with
prophylaxis and management of CINV is presented in
literature®.

In terms of causality assessment, the majority of CINV
cases were considered as definite (92.3%) with LCAT
application, which was expected. Pharmacoepidemiology
studies commonly characterize causality as “possible”
or “probable”?® using other tools. However, the LCAT
classification approach is based on binary decisions while
the Naranjo tool, (Adverse Drug Reaction Probability
Scale) for example, assigns weighted scoring, and has
two extra criteria as use of placebo and detection of
drug in toxic concentration, inapplicable in most the
contexts of cancer care making it difficult to reach a
definite causality®.

The verification of the causal link between
chemotherapy and the event was favored by the fact
that most cases did not involve other health conditions
that could cause or aggravate nausea and vomiting.
Brain tumors, abdominal and pancreatic tumors,
infections, gastritis, gastroenteritis, intestinal obstruction,
constipation, and severe pain or exposure to radiotherapy
would be examples of alternative causes for nausea and
vomiting in children (NICE, Mayo Foundation, NHS
and American Cancer Society) that should be considered
in CINV assessment. Furthermore, in the complex cases
regarding underlying diseases and causes, objective
evidence of likely ADR mechanism (dose-dependent
relationship chemotherapy with nausea and vomiting)
might be considered valuable in attributing causality®.

Assessment of a set of cases with the same type of
ADR and the availability of patient record facilitated the
rapid application of the assessment tool, making it easy to
apply. Another aspect that favored the causality assessment
with LCAT was the occurrence of events following the
administration of at least one dose of chemotherapy. In
the majority of cases, children had a previous history of
CINV with the same medications or experienced CINV
throughout the course with repeated administration
chemotherapy (positive rechallenge). Cases deemed
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probable or definite warrant further investigation or follow
up by healthcare professionals.

In terms of avoidability, all cases in the Brazilian
hospital were classified as avoidable. Despite the existence
of guidelines for prevention and management in both
institutions (Table 2), the antiemetic therapy used
was considerably different from CINV evidence-based
practice in the IPPMG. The use of 5-HT3 antagonists
(ondansetron or granisetron) with dexamethasone
(when possible), or aprepitant, levomepromazine,
chlorpromazine, and nabilone is recommended for
children using highly emetogenic chemotherapy®'*?!.

Another factor observed was the timing of
administration of ondansetron (30 minutes to one hour
before chemotherapy) and regular maintenance (every
six to eight hours) for at least the first 24 hours after
chemotherapy®'*?!. This practice was recommended
in both hospitals (on formal guideline at AHCH and
informal guideline at IPPMG). However, it was not
followed in some of the cases considered definitively
avoidable in both IPPMG and AHCH.

ADREs reported in oncology tend to be underestimated
and are not always related to clinical studies?’. Therefore
it is important for healthcare professionals, primarily
the pharmacist, to actively undertake pharmacovigilance
surveillance using tools that provide an objective
assessment for an assertive care process to identify relevant
risks and quick decision making?. It has been shown that
the use of the LCAT and LAAT has a practical application
in this process.

Analysis of these reactions can (i) give the individual
team information for monitoring CINV for each child
and (ii) increase the current knowledge base (providing
evidence of incidence of ADR, for example). Adherence
to clinical practice guidelines, including those related to
ADRYs, should be measured as one quality dimension of
universal health coverage®.

However, full adherence to the guidelines was not
expected. A Brazilian study® evaluating adherence
to CINV prevention guidelines in adults treated in a
private hospital identified a lack of compliance in 78%
of reported cases. The authors indicated that treatments
(i) of hematological tumors, (ii) with high emetogenic
potential, or (iii) with two or more chemotherapeutic
agents were associated with the highest rate of adherence
by professionals®.

The LCAT and LAAT were useful to define causality
of CINV cases and categorize factors related to prevention
of these reactions respectively, including use of supportive
therapies, which may encourage the translation of best
practices into health services, particularly regarding
adherence to guidelines, pharmacovigilance training, and
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drug selection in a Brazilian and a British hospital. The
possibility of leading the team to reflect on best practices,
based on a faceted analysis of the causality and avoidability
of events, is one of the most relevant aspects of the use of
these tools. Both hospitals provided a clinical pharmacy
service but without specific identification strategies for
CINV and other ADRs in oncology.

Concepts and practices for pharmacovigilance
and patient safety remain a low priority, especially in
developing countries like Brazil®*. The real-life data
obtained from this research showed that the LCAT and
LAAT application was beneficial for CINV assessment
in pediatric cancer patients and could have a broader
application in assessing ADRs in children.

The use of diaries for this pilot was considered a good
strategy for data collection and had high compliance,
with more than 90% of patients enrolled returning their
completed diaries.

As this was a pilot study, the main limitation was the
small number of patients included and information bias. It
is believed that the use of CINV symptom diaries and the
local availability of the same researcher for data collection
in both hospitals minimized the risk of introducing this
bias. Therefore, a new larger study is recommended.

The study pointed to the utility of the tool and the
need for further research on the prevalence and impact
of CINV on children, as the findings indicate there is
potential to reduce the occurrence and impact of CINV
in children. Although both validation studies included
oncologic cases, more research is needed to increase
knowledge in this field, especially regarding the possibility
of preventing reactions in developing countries in which
pharmacovigilance systems are not yet robust'’.

CONCLUSION

This study found that the application of LCAT and
LAAT was helpful to assess CINV cases to healthcare
professionals to try and mitigate the risk in subsequent
cycles. The CINV assessment in the two hospital
pediatric cohorts (in UK and Brazil) with LCAT and
LAAT highlighted the high frequency of these ADRs
(67% and 76%, respectively). According to the current
evidence base, almost 80% of CINV cases were considered
avoidable since they did not use the best clinical practices:
dose, frequency, time of administration, and inappropriate
selection of antiemetic regimen under the emetogenic
potential of chemotherapy and age or weight of the child.
Therefore, indicating that there is potential to avoid or
reduce CINV in a large proportion of cases.

The findings from this pilot study suggest that applying
the new Liverpool Tools could help the healthcare team



monitor its practices to avoid ADRs in children and
improve cancer care in both middle and high-income
countries. A thorough exploration of avoidable ADR cases
could inform the development of practical interventions
that can be translated into clinical practice.
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