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Abstract: Purpose: Survivors of pediatric brain tumor experience substantial post-treatment chal-
lenges, facing greater cognitive impairment and lower Health-Related Quality of Life (HRQoL) com-
pared to survivors of other childhood cancers. Early studies report methylphenidate to benefit cog-
nition and HRQoL in paediatric survivors of cancer via improved processing speed and attention.
Parental opinion is an important element of treatment decision making, however parents’ views on
methylphenidate treatment have not been reported. This study explored parental perceptions of
their child’s treatment with methylphenidate. Materials and methods: An evaluation of 10 parents
of children with previous brain tumour receiving methylphenidate was performed. Data were gath-
ered by qualitative parental-report HRQoL questionnaire (PedsQL parent form) and by a question-
naire developed for use in this population. Results: Preliminary data suggest that parents are posi-
tive about the use of methylphenidate as an interventional measure, and believed this to have a
beneficial impact on their child’s HRQoL. Conclusion: Early data from a small sample of parents
suggest that methylphenidate may be effective in supporting HRQoL within this population. Pa-
rental information supports an increasing evidence base for the benefits of methylphenidate as an
intervention for the management of long-term difficulties associated with paediatric cancer.
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1. Introduction

The term ‘Health Related Quality of Life’ (HRQoL) describes the impact of physical
or mental health upon one’s perceived quality of life. Low HRQoL is reported in survivors
of paediatric brain tumour (PBT). This is related to the high treatment burden associated
with ongoing cancer treatment and to the consequent long-term effects following tumour
and treatment [1]. Clinical factors such as younger age at diagnosis, relapse, higher inten-
sity treatment including cranial radiotherapy, and the presence of late effects such as cog-
nitive difficulties are associated with low reported HRQoL [2]. Assessment and interven-
tion of low HRQoL is therefore a clinical priority in the management of survivors of PBT

[3].

1.1. Post Brain Tumour Late Effects

Over a quarter of paediatric cancer patients in the UK have a brain or central nervous
system tumour diagnosis. Whilst advances in treatment have yielded improved survival
rates across brain tumours as a group over the last 20-year period, treatment-related cog-
nitive effects are reported in a significant proportion of children. A large body of evidence
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has shown that survivors of PBT are more susceptible to psychological, physical and neu-
rocognitive sequelae as a result of permanent damage to the developing brain [4,5]. Many
survivors show persistent deficits in working memory, attention, and processing speed
[6] with associated decline in IQ and academic attainment [7]. Treatment-related effects
are associated with academic difficulties, high rates of unemployment and a reduced qual-
ity of life [8]. In addition to cognitive effects, a high proportion of survivors report debili-
tating fatigue. Cancer-related fatigue is a significant problem that affects patients at all
stages of treatment, and it is cited as the most debilitating symptom impeding on patient’s
ability to carry out physical tasks and take part in social activities [9].

1.2. Pharmacological Intervention

Methylphenidate is a psycho-stimulant medication that has successfully been em-
ployed to manage attentional difficulties in children with ADHD or traumatic brain inju-
ries [10-13]. An emerging evidence base for intervention with methylphenidate in survi-
vors of PBT has offered promising results in improving cognitive impairment [14-17]. Im-
provement in attention and processing speed when using methylphenidate is reported in
the paediatric cancer population, with increased reaction time and reduction in mental
fatigue found in a meta-analysis of studies of adult cancer survivors [18].

1.3. Evaluation Rationale

The Paediatric Oncology Department in the Great North Children’s Hospital
(GNCH) is the first service in the UK to use methylphenidate to manage the late-cognitive
effects of survivors of PBT as standard treatment. Patients showing a clinically significant
loss of processing speed and attention are eligible for a trial of methylphenidate if they
have no medical contra-indications as per the British National Formulary (Child). Full
details of eligibility criteria for our clinic are provided as Appendix A. Doses are based on
NICE Guideline for Attention Deficit/Hyperactivity Disorder [19].

Patient opinion on the benefit of methylphenidate to HRQoL is very positive [20].
Parental views on methylphenidate treatment and treatment delivery in paediatric neuro-
oncology, however, have not previously been presented. Parental opinion is a vital facet
of paediatric treatment, affecting both direct outcome factors such as treatment adherence
but also indirectly influencing upon children’s perceptions of treatment efficacy. Parents-
as-experts are often, appropriately, the conduit between clinicians and their patient, ad-
vising clinicians of the difficulties experienced by their child and contributing to treatment
decision-making. Depending upon the age and ability level of the patient, assessment of
children’s HRQoL is often reliant on parental proxy reports [21]. Parental satisfaction with
medical and neuropsychological intervention is therefore critical for the effective manage-
ment of problems related to paediatric survivorship.

1.4. Evaluation Aims

The current study presents service evaluation data from parents of survivorship
clinic patients in the initial months of the clinic’s running. We sought to:

Gather preliminary data on parental perception of the impact of methylphenidate on

HRQoL in this population.

Gather preliminary data on the parental acceptability of methylphenidate as an in-

terventional medium.

2. Materials and Methods
2.1. Design

A pilot project exploring the feasibility of methylphenidate intervention in survivors
of PBT was established to gather data in support of a future grant application. The current
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study uses data from this pilot. A mixed-method approach of data collection was em-
ployed including use of a standardised psychometric parent-report questionnaire and a
semi-structured questionnaire used within clinical interview.

2.2. Participants

Eligible parents had a child in receipt of methylphenidate treatment for post-treat-
ment attentional impairment. Each child had received methylphenidate for six months (+
6 weeks). All children had a brain tumour and had either previous hydrocephalus or cra-
nial radiotherapy treatment. All parents attending clinic between January-April 2018
were approached (see Appendix B). Ten parents of the twenty-one attending clinic during
this time period consented to the study (48%). Reasons for non-inclusion included non-
return of questionnaire forms, presence of younger siblings at appointment, or parental
lack of time to participate. There was no difference in methylphenidate efficacy between
participants and non-participants. Demographic details of the patient group are presented
as Figure 1 and Table 1.

Patient demographics

Ethnicity: 100% White 8 8 & & 8 8 8 8 8 8 é

Sex: Male 60% % % % % % % % % %

Radiotherapy: 60%

Hydrocephalus: 80% @ @ @ REEKSESESRRERERENEHRHRREENRE

0% 20% 40% 60% 80% 100%

Figure 1. Patient demographic data—Ethnicity, sex, radiotherapy, and Cerebro Spinal Fluid (CSF)
status at diagnosis.

Table 1. Patient demographic data—Diagnosis, age at treatment, and methylphenidate use.

Diagnosis n %
Medulloblastoma 1 10
Ependymoma 3 30
Low grade glioma 5 50
Pineoblastoma 1 10
N Standard
Characteristics Mean Error (SE) Range
Age at Diagnosis (years) 7.2 1.67 1-16
Years Since Diagnosis (years) 5.8 1.12 1-12
Age Commencing MPH (years) 13 0.95 7-17
Duration of Methylphenidate Treatment (months) 6.33 0.27 4.5-7.5
1Q
Verbal IQ (WISC IV VCI) 94 3.5 73-114
Perceptual IQ (WISC IV PRI) 95.8 1.7 88-104
Working Memory (WISC IV WMI) 95 2.5 82-104
Processing Speed (WISC IV PSI) 76.6 3.0 7091




Psychoactives 2022, 1, 4

34

L

IL.

2.3. Materials

Pediatric Quality of Life Parent Report form (PedsQL). The PedsQL is a 23-item scale that
explores four dimensions; school, emotional, physical, and social functioning. This
reliable and valid multidimensional tool has frequently been used in both healthy
populations and children and adolescents with cancer [22,23]. The PEDS-QL was
completed by parents at baseline, at six weeks, and again at six months (+ 6 weeks).
Data from baseline and six months are presented in the current study.

Experiences of Methylphenidate Treatment Questionnaire— Parent Form (EMTQ-parent
form) (Appendix C). A bespoke questionnaire was designed for the study that ex-
plored parents’ views on the impact that the methylphenidate treatment had on their
child’s HRQoL. Questionnaire development was informed by the Experiences of
Methylphenidate Treatment Questionnaire developed for use with children. A focus
group and individual consultations were held with parents prior to the develop-
ment of this questionnaire. The questionnaire required parents to retrospectively re-
flect on their experiences of the service pre and post treatment delivery, and to eval-
uate the effect parents perceived that methylphenidate had on their children. Parents
were provided the questionnaire at six months from the date of their child starting
methylphenidate (+6 weeks).

Procedure

All participants were provided with HRQoL parent-report questionnaires during a
routine clinical appointment. Adherence to the treatment regime was confirmed by clini-
cal discussion. Participants filled in the PedsQL and EMTQ questionnaire independently,
or received help from a clinical psychologist if required. Participants were asked to ex-
pand upon their responses to the EMTQ by clinical interview.

2.4. Data Analysis
2.4.1. Quantitative Data

Paired samples t-tests were performed upon the dimensions of the PedsQL parent
form questionnaire, comparing baseline (pre methylphenidate) and post treatment condi-
tions.

2.4.2. Qualitative Data

Qualitative data were analysed using thematic analysis [24]. A three-stage analytic
process was conducted to enhance credibility, reliability and generalisability. Initial data
coding was conducted by the authors using manual open coding techniques. Data were
peer coded and coding decisions assessed for inter-rater agreement. Saturation was deter-
mined and higher-level theme stability provisionally confirmed. A member check was
carried out with two participants to confirm validity of analyses.

2.5. Ethical Considerations

Ethical approval was obtained for the evaluation by the Newcastle University Ethics
Committee. The evaluation was registered with Newcastle Upon Tyne Hospitals NHS
Foundation Trust (Reg. No. 9049). Participants provided consent for data to be collected.

3. Results
3.1. Parental Perception of Effect of Methylphenidate on HRQoL
3.1.1. Quantitative Data

Health-Related Quality of Life was measured using the PEDS-QL parent-report ques-
tionnaire. Group mean results are shown as Table 2. Individual parent-report scores are
presented as Figure 2. Higher scores on the PEDS-QL indicate a greater number/greater
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severity of problems. Decreased scores therefore indicate benefit to HRQoL associated
with use of methylphenidate.

Table 2. Pre to post intervention scores of HRQoL function.

95% CI of the Difference

PedsQL Domain Mean SD t (df)
Lower Upper
Pre/Post Physical function -9.99 17.52 -1.80(9) 0.11 -22.52 2.54
Pre/Post emotional function -11.94 14.32 -2.64(9) 0.03* -22.18 -1.70
Pre/Post social function -8.5 11.32 -2.38(9) 0.04* -16.60 -0.40
Pre/Post school function -12.25 12.16 -3.1909) <0.01* -20.95 -3.55
*p <0.05.

Differences between scores at baseline (prior to methylphenidate treatment) and fol-
lowing treatment were significant on parent report for the domains of school function (t
(9) =-3.19, p =< 0.01), emotional functioning (t (9) = -2.64, p < 0.02), and social functioning
(t (9) =—2.375, p < 0.04). The direction of differences showed a perceived positive impact
of methylphenidate on these domains, such that difficulties in all domains of HRQoL were
reduced following methylphenidate treatment. Pre and Post scores were not significant
for physical function (t (9) =-1.8, p=0.11)

Decrease in problems reported on the PEDS-QL parent
report is associated with methylphenidate use

~
o

m Pre-methylphenidate

o))
(=]

0O Post-methylphenidate

N w N [
o (=] (=] o

PEDS QL Parent raw scores

-
o

Parent/respondent number

Figure 2. Total Quality of Life scores prior to and following use of methylphenidate as measured by
parent-report tool PEDS-QL.

3.1.2. Qualitative Data

Data gained via the qualitative questionnaire and follow-up were analysed using the-
matic analysis. Parental opinion of the benefit of methylphenidate were grouped into five
key themes: physical impact, academic improvement, emotional impact, neuropsycholog-
ical effects, and social impact. Each theme is illustrated with a quote from individual par-
ents (Figure 3).
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(“My child has always relied heavily on his family
Social and still does - that hasn’t changed with
treatment” - Parent 3

"She seems brighter and more confident in herself
) < [since starting methylphenidate]" - Parent 6

Emotional

"...we are so proud of her but more importantly she is
proud of herself now" - Parent 2

Cognitive "big rise in concentration levels and
g memory" - Parent 10
Academic "..between the medication and her hard work, she is exactly
where she should be despite all her past setbacks” - Parent 1
Physical “My child was extremely lethargic [before] and would have a
ysica sleep every day at lunchtime in school” - Parent 9

Figure 3. Thematic analytic ‘themes’ on benefit of methylphenidate to HRQoL as reported by par-
ents.

3.1.3. Physical Effects

The physical impact of methylphenidate was highlighted by parents. Fatigue was a
common narrative throughout all participants’ responses and the impact it had on their
children’s daily functioning. The fatigue-reduction aspect of treatment benefit was de-
scribed as ‘life-changing’ by one family within clinic and was rated as the side-effect of
methylphenidate that was most valued by families. Following participation in the
methylphenidate trial, seven out of ten (70%) participants reported significant improve-
ments in energy levels and the positive effect this then had on their physical activity levels.

3.1.4. Emotional Impact

Seven (70%) participants reported an increase in their child’s self-esteem and confi-
dence in themselves and their abilities following methylphenidate treatment. Reports of
the impact of methylphenidate on self-esteem included phrases such as “proud of (his/her)
self’. Parents also reported a perceived positive impact on mood of methylphenidate. In-
crease in mood was associated by parents with an apparent increase in social activity and
a reported increase in willingness to try new things.

3.1.5. Social Impact

There was relatively little perceived impact of methylphenidate upon the child’s so-
cial function, with most participants not reporting any direct benefit in this area.

3.1.6. Cognitive and Academic Impact

Parents reported a perceived positive effect of methylphenidate on their child’s aca-
demic and cognitive functioning, commenting upon the quantity and quality of their
child’s academic function as observed via their child’s performance of homework and en-
joyment of school. Increase in academic performance was reported by nine out of the ten
(90%) participants. At baseline assessment (prior to methylphenidate treatment) all par-
ticipants reported their child had experienced treatment-related cognitive difficulties
that impacted upon academic performance, including memory difficulties, slowing of
processing speed, and lowered concentration. Nine out of the ten (90%) participants also
reported improvement in their child’s cognitive functions. Parental responses attributed
perceived academic improvement to improvement in their child’s attention, concentra-
tion, and memory.
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3.2. Parental Views on Treatment Acceptability

Data gained via the qualitative questionnaire and follow-up were analysed using the-
matic analysis. Three higher-order themes were identified: alleviation of concerns about
starting methylphenidate, informed decision-making, and post-methylphenidate con-
cerns. Within these higher-order themes, sub-themes were further identified. These are
presented as a thematic diagram (Figure 4).

Media portrayal
Alleviation of of stimulant

concerns about medication
starting
methylphenidate Potential side

reports regarding Ritalin and

“I was concerned about ... press
ADHD..." - Parent 2

...headaches, addiction etc.” -

“I was concerned about ...
Parent6

straightforward manner that fully

"all the information had been given in a
explored the whole process" - Parent 5

Informed
decision Not feeling

making pressured to
decide

"open and honest approach to
answering questions" - Parent 8

"I knew that other children had
had good results from the
treatment " - Parent 10

Having information
about the impact on
other patients

Thinking about

Post- what life might
methylphenidate be like after
concerns medication

stops

[for him] without the medication” -
Parent3

“[’'m not sure] what the future holds ]

Figure 4. Parental data on acceptability of methylphenidate suggest that provision of information
and the opportunity to discuss concerns is paramount to confidence in treatment.

Most participants (nine participants—90%) reported some treatment related con-
cerns prior to their children taking methylphenidate. Responses within this theme in-
cluded comments about potential side effects, and the parents’ pre-existing ‘knowledge’
about methylphenidate taken from social media or the mainstream press. For many par-
ticipants (eight participants —80%), the prospect of their children beginning methylpheni-
date prompted concerns about potential physical and psychological consequences of tak-
ing a stimulant drug. All parents reported that concerns were alleviated by consultation
with clinic staff.

Parents particularly recalled being advised of potential side effects, and that the med-
ication may not have a positive effect for their child. For many participants (eight partici-
pants—80%), the prospect of their children beginning methylphenidate prompted con-
cerns about potential physical and psychological consequences of taking a stimulant drug.
All participants (ten participants —100%) reported feeling that they had been provided
with sufficient information about the treatment to make an informed decision about their
child’s treatment. Some participants commented that they had spoken to parents whose
children were already receiving this treatment in the service. Parents reported that they
were given sufficient time to make a joint decision about treatment, and that this was im-
portant to them.

Approximately one-third (three participants —30%) of participants reported concern
related to how their children would now cope if they were no longer prescribed
methylphenidate. These parents reported a high level of current satisfaction with the med-
ication, and uncertainty as to their children’s future if methylphenidate were not contin-
ued.
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4. Discussion

Methylphenidate is emerging as a potential treatment option for the management of
post-treatment challenges faced by survivors of paediatric brain tumour. This study
aimed to:

L Gather preliminary data on parental perception of the impact of methylphenidate on
HRQoL in this population.
1L Gather preliminary data on the parental acceptability of methylphenidate as an in-
terventional medium.

4.1. Parental Perception of the Impact on HRQoL

Analyses of preliminary PedsQL parent questionnaire data show perceived improve-
ment in academic, social, and emotional functioning following use of methylphenidate.
This supports qualitative data gathered in our small sample, suggesting that parental per-
ception of methylphenidate is positive and that child HRQoL was improved following
use of methylphenidate.

4.2. Physical Impact of Methylphenidate

Fatigue is reported to be the most frequently experienced symptom of paediatric on-
cology survivorship, both in treatment and later survivorship [25]. Cancer-related fatigue
has been described as a persistent, distressing sense of emotional, physical and/or cogni-
tive tiredness. Despite parental report of improvement in activity levels and consistent
reduction in fatigue referenced within semi-structured questionnaire responses, no signif-
icant difference was found in quantitative (PedsQL) measures of physical functioning in
this sample cohort. This contrasts with a previous study by our team that gathered data
on children’s perceptions of the effect of methylphenidate [20]. This study found that
child-report PedsQL data showed a strong positive impact of methylphenidate on per-
ceived fatigue reduction by the children themselves. It is possible that, whilst children
reported ‘feeling better’ due to the reduction of fatigue effected by psychostimulant treat-
ment, parents focused upon the remaining level of physical disability faced by their child.
Despite non-significant findings in respect of fatigue alleviation on the parental PedsQL
measure, parental reports of methylphenidate-related changes gathered by questionnaire
frequently referred to the perceived reduction of fatigue in children. Discordance between
quantitative and qualitative data in the current study may be due to the use of the stand-
ard PedsQL measure for gathering of physical data, rather than use of the research specific
PedsQL Multi-Dimensional Fatigue Scale (MDEFS). Whilst not capturing wider physical
function, the fatigue-specific nature of the specialist measure is indicated as a possible
appropriate tool for measurement of methylphenidate-related change in this group. Study
with a larger, more generalizable, cohort would be supported by using the MDEFS.

4.3. Emotional and Social Function

Our preliminary data suggest a possible relationship between emotional wellbeing,
self-esteem, social function, and fatigue/physical energy levels. It is known that children
with brain tumour score lower on measures of each of these areas. Low self-esteem is a
common difficulty in paediatric oncology patients, being attributed to factors including
disrupted friendship groups associated with treatment and reduced opportunity for social
interactions associated with illness and fatigue [26,27]. Children with brain tumour typi-
cally experience higher levels of social isolation than peers and siblings. They are per-
ceived by their peer group as being sick, easily fatigued, and frequently absent from
school [28]. Schulte et al. [29] reported that paediatric survivors of brain tumours fre-
quently experience social adjustment deficits that can worsen over time and negatively
impact survivors’ long-term quality of life. Our parent data show that, whilst some par-
ents reported an increase in social activity that they associated with alleviated fatigue fol-
lowing methylphenidate use, other parents report a continued low social activity level of
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their child associated with a remaining level of disability. Parents associated reduced so-
cial activity level secondary to fatigue and disability to lower self-esteem and reduced
friendship opportunities. Mediational models used on data from a larger sample are
needed to explore the relationship between these factors. In particular, we must establish
the direct and indirect associations and direction of relationship between fatigue, self-es-
teem, social activity level, and overall HRQoL.

4.4. Cognitive and Academic Function

Our preliminary data show an association between a perceived increase in academic
function/cognitive ability with the child’s enjoyment of school and willingness to attend.
It must be noted that the association made by parents in this study of educational im-
provement with attendance/willingness to attend may not reflect the actual mechanism of
change in this relationship. No study to date has evidenced improvement in academic
attainment associated with methylphenidate use in the paediatric brain tumour popula-
tion. Nonetheless, it is important to acknowledge the importance of enjoyment of school
in impacting upon children’s own perceived quality of life. Future research with a more
representative sample would benefit from a longer-term follow up study of the effect of
methylphenidate on academic performance measured over a two year plus timescale.

4.5. Acceptability of Treatment

Whilst based on a small cohort, preliminary parental data on the acceptability of
methylphenidate as an interventional medium were very positive. Questionnaire data
suggest that the level of psycho-education provided to families in advance of treatment
commencement has the potential to have a positive impact on families” willingness to trial
and maintain treatment. Given the extent to which familial ‘buy in’ to treatment affects
treatment adherence in this age range, this was clearly an important factor in the patient’s
access to methylphenidate.

Data suggest that pre-treatment psychoeducation was most valued in relation to neg-
ative preconceived beliefs about methylphenidate held by families. Methylphenidate is a
drug that is distributed under several different trade names. Families were most familiar
with the brand ‘Ritalin’, citing this frequently as a drug that they had heard of, and read
about in the mainstream press. Families also raised awareness of the treatment as being a
psychostimulant, associating this in many cases with so-called ‘recreational” drugs such
as cocaine. The most frequently reported pre-treatment concern related to mainstream
press stories of children with Attention Deficit/Hyperactivity Disorder (ADD/ADHD), in
which parents raised concern that their child might be over-medicated to the point of se-
dation.

Feared negative consequences of treatment in clinic were associated by families with
higher pre-treatment beliefs about Ritalin. This is consistent with the literature regarding
parental perceptions of methylphenidate, which has identified common recurrent beliefs
that the medication could be addictive, dull cognition and stigmatize a child [30,31]. How-
ever, research has shown that paediatric cancer survivors tolerate methylphenidate well
[32], and given the significant benefits that methylphenidate can have, further considera-
tion into addressing misperceptions is required.

All participants reported that, following individual consultation appointments, their
initial concerns had been alleviated. Participants reflected on how having space in consul-
tations to discuss their concerns and fears was very helpful and enabled them to feel em-
powered and validated. Participants also reinforced the fact that not being overloaded
with information was important, and they valued honest information regarding potential
benefits and side effects, and the supporting evidence base. Parents reported a high level
of satisfaction with service delivery, describing it as person-centred, informative and thor-
ough throughout all stages of their child’s treatment.
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4.6. Concerns about Treatment

A small number of parents discussed concerns about treatment end. The main con-
cerns expressed were fears about the possible loss of treatment gains, uncertainty about
their child’s future, and how they might cope emotionally and cognitively without medi-
cation post-education. Uncertainly about the long-term use of this medication in this pop-
ulation was also raised, including concerns about the potential for any unforeseen side-
effects of long-term methylphenidate use following brain tumour. Given the early stage
of research on the utility of methylphenidate in the paediatric Neuro-Oncology popula-
tion, no protocols for treatment-length currently exist. These preliminary data highlight
unaddressed parental concern about the potential impact of treatment termination using
this intervention.

4.7. Strengths, Limitations and Future Directions

The current study is the first to present parental opinion on methylphenidate in this
population and the treatment acceptability to families of the same. We are pleased to in-
clude the perspectives of Neuro-Oncology parents and to demonstrate our commitment
to participant-inclusive research. Parental support of paediatric treatment is a critical com-
ponent of effective clinical intervention. The suggestion that methylphenidate is perceived
to be beneficial by parents is a welcome addition to an emerging knowledge base about
the use of this medication.

Despite the promising nature of our data, the study is subject to significant method-
ological limitation. Generalisability of findings is constrained by the very small sample
size (n=10). As no demographic data on the parent respondents were collected, we would
particularly note that responses presented here may reflect that of particular de-
mographics rather than of most parents. Whilst no difference in treatment efficacy was
seen between children whose parents responded versus children whose parents did not
respond, it is recognised that all patients in this centre prescribed methylphenidate are
White, UK-born, and speakers of English as a native language. Our data potentially ob-
scure the experiences of families from some more marginalised demographics, privileging
and legitimising data from a narrow group of participants. A no-treatment control group
was not provided. It was initially intended that treatment-refusers might offer a potential
control, however, all initial families offered methylphenidate treatment consented to treat-
ment leaving no appropriate control. Furthermore, our qualitative data were gathered at
the six-month time point. The retrospective nature of the parent-report qualitative data
risks inaccuracy of parental report. Research is required to investigate parental perception
of benefit in the medium to long term, potentially by diary method. Finally, our data show
a correlation between decrease in HRQoL difficulties and use of methylphenidate. Whilst
the temporal relationship between use of methylphenidate and the improvement to chil-
dren’s lives in a range of domains is promising, we do not claim to evidence causality.

5. Conclusions

Survivors of PBT experience substantial post-treatment challenges, reporting greater
difficulties and reduced HRQoL compared to survivors of other childhood cancers. An
emerging evidence base for methylphenidate in children with PBT suggests potential
gains to cognitive performance and to HRQoL. Parental opinion is a vital facet of paedi-
atric treatment, affecting outcome factors such as treatment adherence and influencing
children’s own perception of treatment efficacy. This study offers preliminary provisional
data from a small group of participants on the effect of methylphenidate on HRQoL and
the acceptability of methylphenidate as an interventional approach.
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editing: 5.J.V.; Supervision: S.J.V. All authors have read and agreed to the published version of the
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Appendix A. Eligibility Criteria for Trial of Methylphenidate Treatment
Appendix A.1. Inclusion Criteria

Participant has been diagnosed with a CNS tumour in the previous 10 years, count-

ing from diagnosis date.

Patient is aged between 6 years 0 months and 16 years 0 months at start of

methylphenidate treatment.

Has been off therapy/active treatment for CNS tumour for 12 months at the start of

methylphenidate and has a likely life expectancy of > 5 years.

No known signs of clinical or radiological tumour progression at screening for

methylphenidate.

English is the sole or primary language (enables provision of valid psychometric as-

sessment).

Patient and family have provided assent/consent for trial of methylphenidate.

Neurocognitive impairment of processing speed or attention as assessed by:

(a) Clinically significant loss of previous function in processing speed and/or atten-
tion as shown by repeat psychometric assessment or estimate of premorbid abil-
ity.

(b) Discrepancy between the General Ability Index (GAI) and Cognitive Processing
Index (CPI) (GAI > CPI) that is statistically significant at p = 0.05 for age.

Appendix A.2. Exclusion Criteria

1) Contraindications to met enidate medication as per current or ildren
i) C indicati hylphenid dicati p BNF for Child
(BNFC) and NICE Guideline 87:

(a) Family history of tic disorder

(b) Glaucoma (history in family from an early age)

(c) Current antidepressant or anxiolytic use

(d) Significant problems maintaining weight or previous eating disorder

(e) History of substance misuse

(f) Recent or current poorly controlled seizures.

(g) History of cardiac issues

(h) Pregnancy: whilst pregnancy and breastfeeding are not listed as contraindications in
the BNFC, methylphenidate is listed as ‘Limited experience—avoid unless potential
benefit outweighs risk’. Prospective patients known to be pregnant or breastfeeding
at screening/registration will not be offered methylphenidate.
Significant mental health difficulties (e.g., clinically severe depression, psychosis).
Diagnosis of Attention Deficit/Hyperactivity Disorder or Autism Spectrum Disorder
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iii. Full Scale Intelligence Quotient (FSIQ) of <50.
iv. Concerns about family ability to safely store or administer methylphenidate, or to
report side effects appropriately/Concerns about familial substance misuse.

Appendix B

Flowchart of screening for eligibility

Neuropsychology screening
assessment ‘as standard’ between
April 2017 - Feb 2020

n =87
No neurocognitive difficulties
observed in standard screening
assessment
Study-specific screening for n=20
attentional deficit
n=67

No attentional difficulties

observed
n=236
Medical screening of suitability for
methylphenidate
n=231

Not medically suitable
n=1

Eligible and consented to wider study
n=230

I Attended clinic between Jan —
April 2018
n=12

Consented to parental view study
n=12
Data collected # =10

Appendix C. Experience of Methylphenidate Treatment Questionnaire

Thank you for taking the time to answer the following questions. We are interested
in learning about your perception of the effect of methylphenidate on your child. Please
aim to expand on your answers to provide as much information as possible.

We will then discuss with you your answers in your next clinic appointment. We
might ask you to give us a bit more information about some of your answers, if you can.

What were the biggest difficulties in your child’s life before taking methylphenidate?
How did you know when the methylphenidate started working (if it did)?

What were the first things you noticed?

How did you notice these things?

Has methylphenidate had an impact on your child’s social life, and if so how?

Has methylphenidate had an impact on your child’s independence, and if so how?
Has methylphenidate had an impact on your child’s mood, and if so, how?

Has methylphenidate affected your child’s confidence, and if so how?

Has methylphenidate impacted upon your child’s school life, and if so how?

Has methylphenidate changed anything about how you think your child feels about
themselves, and if so how?

11. Has methylphenidate had an impact on your child’s relationships, and if so how?

O XN PN

—
e
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12. Has methylphenidate affected your child’s fatigue levels, and if so how?
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