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Exploring Parental Decision-Making in Paediatric Clinical

Trials: Evidence from Malaysia
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Abstract

Key words

The study investigates factors influencing parental decision-making in paediatric clinical trials through
in-depth interviews with parents at two hospitals in Northern Malaysia. Key findings reveal that parents'
previous experiences with clinical care significantly impact their willingness to participate, with trust in
healthcare providers and effective communication being essential. Parents are more inclined to enroll
when they perceive their child's condition as serious and believe the trial offers better treatment options.
Economic considerations also play a crucial role, as many parents are drawn to the cost-effective care
provided during trials, alleviating financial burdens. The study emphasizes the importance of enhancing
communication skills among healthcare professionals and building trust to increase parental participation
in clinical research. Ultimately, a collaborative approach between healthcare providers and families is
crucial to strengthen paediatric clinical trials, ensuring children benefit from advancements in medical
treatments and receive safe, effective care tailored to their needs.

Malaysia; Paediatric clinical trials; Parental decision-making; Qualitative research

Introduction

Conduction of the clinical trial in children is crucial to
ensure the safety and efficacy of the medicine available for
the children.! The conduction of the clinical trials in
children are crucial as they focus their attention to the
unique physiological and developmental characteristic of
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the children, ensuring that new medications are safe and
effective for this population. Previously, some medicines
developed based on the adult's data, which may lead to
inappropriate dosing subsequently increase the risks to the
children. Therefore, by conducting these clinical trials, it is
necessary to improve the treatments options and healthcare
decisions, then enhance the well-being of the children.!?
The parents play an important role as a surrogate decision-
maker, by provide both emotional support and guidance to
the children in making decision to participate in the clinical
trial.> Moreover, both parents and children would
collaborate in decision-making to participate in the clinical
trial which they shared the information regarding the
clinical trial and asking their child's opinion in decision-
making process.’

Previous studies found that trust in the clinician and the
medical care system has influenced the parental decision-
making process to participate in the clinical trial.*®
Furthermore, the parents also weigh the risk and additional
procedure that could harm their children in participating in
the clinical trial. Moreover, parents also willing to
participate in the clinical trial because they are motivated
by the potential benefit to the children and sense of
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altruism, which they could contribute the benefit of the
clinical trials result to other children in future.
Additionally, the appropriate timing being approach by the
clinical trial team and the access and clarity of the
information provided to the parents could enhance the
participation of the parents in the clinical trial.>

In Malaysia, it was reported that the level of paediatric
clinical trials across various therapeutic area, was
moderate per clinical trial site. This report highlights
almost 64% of the contacted clinical sites in the country
expressed interest in paediatric clinical trials conduction,
which almost 71% of these sites had prior experience in
conducting similar clinical trials. In conducting paediatric
clinical trials in the country faces several challenges,
including the complexity of obtaining consent and assent,
the involvement of additional procedures especially the
invasive procedure and the involvement of placebo-
controlled study design. Furthermore, issues related to
patient follow-up and high withdrawal rate can hinder trial
integrity. Despite the challenges facing, the notable interest
and capability in conducting paediatric clinical trials in this
county appears to be promising.’

This study aims to explore the factors that influencing
the decision-making process among the participated
parents in the paediatric clinical trials, based on their
perspectives. To the best of our knowledge, this issues
seldom been addressed in this country and information
available are limited. Further exploration is needed to
effectively tackle this issue hence could improve children's
participation in future clinical trials.

Material and Methods

Study Design

The study employed qualitative methods, utilising face-
to-face semi-structured interviews for data collection. This
approach was chosen to gain an in-depth understanding of
parents' comprehension, experiences, and perspectives
regarding clinical trials involving their children. The
research was conducted at two hospitals: Hospital Sultanah
Bahiyah in Alor Setar, Kedah, and Hospital Tuanku
Fauziah in Kangar, Perlis. These locations were selected
due to their involvement in clinical trials and their status as
government-funded specialty hospitals.

Participants
The participants included parents of children enrolled
in clinical trials. The selection criteria focused on parents
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who had been involved in the decision-making process for
more than three months. A purposive sampling method was
used to select participants based on specific inclusion and
exclusion criteria; including able to communicate in
Malay/English language and non-citizen will be excluded
in this study. The total sample size was 12, which the
recruitment was until saturation of data was reached.® The
demographic characteristics of the participants were
summarised in Table 1. The study initially included a pilot
study with two participants, who were not included in the
final analysis. The pilot study was conducted to evaluate
and refine the semi-structured interview guide by testing
its clarity and relevance through interviews with two
participants. It also provided preliminary insights into
parents' perspectives on clinical trials, helping to ensure
the effectiveness and ethical integrity of the main study's
data collection process.

All participants are engaged in a trial on Diabetes
Mellitus medication, which includes a control group
receiving a placebo. This clinical trial is Phase III research.
The potential side effects included mild ketonemia that
might be detected especially with fasting and
hypoglycaemic event.

Data Collection and Analysis

Data was collected through semi-structured interviews,
which were recorded using a digital voice recorder. The
interviews were conducted in Malay to ensure comfort and
ease of communication for both the researcher and the
participants. Thematic analysis was employed to analyse
the data. This involved several steps: organising and
preparing data, transcribing interviews, familiarising with
the data, coding, and developing themes. The analysis
aimed to identify key themes and sub-themes related to
parental decision-making in clinical trials.

Result

The factor that influenced the parental decision-making
to participate in the clinical trials. The themes were
summarised in Figure 1.

Theme 1: Trust and Initial Engagement

The presence of a trust relationship between a doctor
and their patient enhances the possibility of parents
responding positively when approached to participate in
clinical research. Most parents shared the belief by saying
that:
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Table1  Summary of socio-demographic characteristics of the participants

Parent Age Gender Level of Occupation Family Marital Age of Child Child's Clinical
code (years) education income (RM) status (years) gender trial

#P1 39 Female Secondary Hawker 1000 Married 13 Girl  Diabetes Mellitus
#P2 60 Male Primary Self-employed 2000 Widower 15 Girl  Diabetes Mellitus
#P3 61 Male Secondary  Self-employed 1500 Married 17 Girl ~ Diabetes Mellitus
#P4 56 Female Secondary Housewife 1500 Married 14 Girl  Diabetes Mellitus
#P5 39 Female Secondary Housewife 1000 Married 15 Boy  Diabetes Mellitus
#P6 48 Female  Secondary Housewife 1000 Married 13 Girl ~ Diabetes Mellitus
#P7 45 Female  Secondary Medical Assistant 4500 Married 12 Boy  Diabetes Mellitus
#P8 55 Female Secondary Teacher 3000 Married 11 Girl  Diabetes Mellitus
#P9 63 Male Secondary Hawker 1000 Widower 15 Girl  Diabetes Mellitus
#P10 55 Female Secondary Housewife 1500 Married 10 Girl  Diabetes Mellitus
#P11 59 Female Tertiary Retired teacher 4500 Married 17 Boy  Diabetes Mellitus
#P12 51 Female Tertiary Clerk 4000 Married 11 Boy  Diabetes Mellitus
- i “[...] so I've been engaging with the doctor for years...
Influence of Health Status ‘ I trusted. the doctor and .I'\./e no issue in trusting the
information (regards the clinical trial) that I got from the

doctor at the health clinic where my daughter routinely
went [...]” (P1)

( ) “I trusted the doctor who treating my daughter... [ have
Financial Status ‘

|

known this doctor for a long time... so [ am more open to

the suggestion (to participate) [...]” (P3)

“[...] my son has been follow-up under this doctor for
\ a year... I knew her and I trusted that she would suggest
Altruism the best option [...]” (P12)

|

Theme 2: Influence of Health Status

Majority of the parents stated that they would not
typically be willing their children to participate in clinical
research studies if they were not confronted with the
actuality and difficulties of dealing with poor health of the
children, as the children were in the state of poorly control
diabetes despite of medication that has been started. The
Knowledge parents claimed that: . . . .

& “My daughter's Diabetic was quite bad, and this scared

e Doctor's Attributes

Factor Influence Decision-making

Competency me. So, taking part in this study is my way in finding new
Effective treatment alternative for her [...]” (P4)
Communication “[...] when my daughter first been diagnosed with
Interpersonal Diabetes, 1 felt so worried as she was too young... her
Competence blood sugar is not well control after taking the medication,

Figure 1  Parentals' Decision-making Process for Children

Participation in the Clinical Trial.

so I did agree to the doctor suggestion to let my daughter
participate in the trial as I wanted the best treatment for
her [...]” (P6)
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“My son has poorly Diabetes control, yes...he already
on medication...if they have other options to help reduce
his blood sugar...certainly I'll agree to that [...]” (P12)

Theme 3: Altruism

Most parents reported that a considerable to enroll in
research with the altruistic goal of benefiting others who
are unable to participate for some reason, whether in the
immediate future or future generations. As mentioned by
the parents,

“[...] the doctor told me that, if this study success, in
future, everyone can get the same medicine. For me this is
good as you can help others, because not everyone got the
opportunity to involve in this study.” (P4)

“[...] for me if I can help him by allow him to be
enrolled in this clinical trial, concurrently I also can help
other children with the same condition in having good
health and cure from the disease.” (P10)

“[...] this (clinical trial) is good, you can help future
generations in getting new medicine [...]” (P11)

Theme 4: Financial Status

The parents seize this opportunity to take full
advantage of the offer, as they are provided with free
medical treatment, which in this current economy burden,
this opportunity would much be appreciated. As parents
stated that,

“With current bad economy status, it is worth to grab
this opportunity. They give us medication, check-up, and
consultation free of charge. If similar medication sells at
the outside pharmacy, it would be expensive, we can't
afford to buy them [...]” (P1)

“They gave some incentive (money) for every study
visit...for me that was very good...this can also motivate
the child to adhere to the study procedure as they felt
appreciated to continue in this study [...]” (P2)

“If we wanted to see a specialist, usually we need to
pay extra... but if we follow this study, we can be seen by
the specialist for free [...]” (P5)

Theme 5: Doctor's Attributes

The professional characteristics of the doctors in
conducting the consent consultation constitute the
following sub-themes that emerged as having an impact on
the decision-making for participate in clinical research and
impact the retention of clinical research participants till the
end of the trial.
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Sub-theme 1: Knowledge and Competency

The medical professionals involved in the clinical trial
team have extensive experience in conducting research, as
acknowledged by most parents. Parents also confident that
the clinical trial doctor is an expert in the field. As stated
by the parents,

“She (clinical trial doctor) is a specialist, we can know
a lot (knowledge of disease), so, she is competent in
conducting the clinical trial [...]” (P5)

“[...] the doctor is a specialist, an expert in this field
(clinical trial), so I'm confident the clinical trial conducted
by her team.” (P9)

“[...] the confident and trust because the doctors is a
specialist in the area and must be competent in running the
clinical trial [...]” (P11)

Sub-theme 2: Effective Communication

The parents expressed satisfaction when addressed by
the doctors in a clear. They appreciated the use of national
language and the avoidance of technical jargon. They
mention that,

“[...] I'm understand the doctor's explanation, used
simple language (Malay language), that is very good [...]”
(P6)

“[...] the information given by the doctor's was easy to
understand, in Malay language, it was good enough to give
me confidence [...]” (P7)

“I understand... they explained in Malay, and it was
easy to understand, this medicine is still in trial [...]” (P8)

Sub-theme 3: Interpersonal Competence

The presence of interpersonal competence was crucial
in enhance the parents' comfort and ease. Parents
demonstrated a higher likelihood to interact with research
team when they saw they are amiable and easy to be
approached. As the parents mention that,

“[...] doctor and study coordinator are very nice and
helpful [...]” (P4)

“[...1 T can see that the study team are very
professional, and they are very detail when treating my
child... I am very satisfied with their great services.” (P6)

“The study team is very good and so tolerable; we can
anytime call the doctor for any inquiries, and they are
willing to help us at any time [...]” (P9)
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Discussion

The trust in the medical practitioner and the presence of
prior relationships have been found to considerably impact
the decision-making process. This study found that, a
clinical trial recommended by reputable medical
professionals increases the likelihood of the parents to give
consent. Being invited to participate in a clinical trial by a
trusted doctors was seen as a great opportunity for the
parents, as not everyone who is regularly seen at the clinic
would receive such an invitation. Parents willingly
accepted the invitation to participate, as they saw it as a
recommendation from their doctors as they would provide
the most effective treatment choice for their patients and
would not choose an alternative that could harm the
patients. Moreover, this finding was consistent with the
previous research found that the trust is of utmost
importance, all parents polled expressed a strong
preference to get information about a clinical trial from
their child's doctors, rather than from an unfamiliar doctor.’

Additionally, in the past, the doctor-patient relationship
encompasses the concepts of paternalism and autonomy.
Paternalism has been a dominant model for more than 25
centuries, which doctors utilise their experience and
knowledge to prioritise the patient's best interests as a
moral obligation. The paternalistic approach assumes that
patients and doctors have the same goals, that doctors are
capable of accurately evaluating patient choices, and with
the necessary expertise of the doctors, they are able to
select the most suitable course of action.’” On the other
hand, the notion of autonomy upholds the dignity of
individuals and advocates for the patient's right to have
their will respected. It can be defined as the process of
"self-determination" where one considers the opinions of
an expert and their own personal circumstances. However,
in modern times, the interaction between doctors and
patients has shifted towards a more participatory approach,
with a focus on the patient's needs and preferences. This
means that patients are now expected to be well-informed
about their health condition and involved in all aspects of
their healthcare journey. The patient is taking a more
proactive role in making decisions regarding their own
health.! However, this study found that the parents tend to
rely on the opinion of the healthcare professionals, rather
than exercising their autonomy, because they showed a fair
expectation of physicians possess greater knowledge.
Moreover, the parents seem to participate in the clinical
trial mostly due to their trust in the clinician-patient
engagement, that has present initially, rather than making a

Parental Decision-Making in Paediatric Clinical Trials

thoughtful decision based on their own perspective. As a
result, this study shows that paternalism is dominant in
making decision-making among the parents. This finding
consistent with previous study that the vulnerability of the
participants was exacerbated by the presence of a trusted
doctor rather than a carefully considered and well-
informed choice, which the invitations to participate in
clinical trial were presented to potential participants by a
trustworthy medical professional.'?

The health status of the children greatly influenced the
parental decision-making process. Furthermore, the
participation of the potential patients in the clinical trial
was motivated by hope to cure from a serious condition of
the illness.'** This study found that the parents
experiencing concern and challenges in managing the
children's poorly controlled diabetes. Therefore, this
condition has influenced the decision to participate in the
clinical trial after receiving the invitation from the doctor.
Moreover, previous study showed that, parents are more
likely to participate in the clinical trial if the children's
medical condition was serious.® Furthermore, parents
believe that the participation in the clinical trial is an
alternative way or an option to access the better treatment
for their children. In addition, previous study has found
that parents would consider to an alternative treatment for
their children's serious health condition, and parents also
considered to participating in the clinical trial due to their
optimism for a potential treatment. '

Participating in clinical research was regarded to
contribute to scientific advancement and benefit others,
known as altruism. Patient preferences refer to the
decisions made by individuals regarding their health and
medical care, based on their personal beliefs, values, and
experiences.'® One of the ideal individual preferences to
involve in the clinical trial is altruism, they should be
motivated to engage in participation primarily to make an
altruistic contribution towards advancing knowledge,
which could potentially benefit future patients.' In this
study, the parents expressed their appreciation to the
research team for being given the opportunity to participate
in this clinical trial, because they saw this as a valuable
chance to assist other children who, for various reasons,
were unable to be enrolled in the clinical trial. Moreover,
they believe that the outcome of the clinical trial would
benefit others by providing a cure for the illness. This
altruistic behaviour has also been shown in prior research
conducted among cancer patients participating in clinical
trials. The participants with early-stage cancer in the study
expressed their main motivations as the hope for a cure and
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the desire to assist future patients. On the other hand,
individuals with advanced-stage or unresectable
malignancies were more inclined to provide altruistic
reasons, such as their desire to help others, including the
research doctors.”® Thus, altruism is one of the factors
influence parents' decision to participate in clinical trials as
it has been demonstrated that altruism is an ideal personal
preference for participating in these trials, indicating that
parents not only desire their children to be cured but also
have the intention to help other children facing similar
conditions.

The economic status of the parents would influence the
decision to participate in the clinical trial. This is due to the
escalating cost of routine medical care that the parents
already cover including the routine care cost,
investigational cost and non-medical cost (transportation,
meals, accommodation, etc.).!”-!8 However, in clinical trial,
all the medical treatment and procedure were offered for
free during the children enrolment. This study found that
the parents were attracted to the free medication including
other medical care offered to their children during the
enrolment period in the clinical trial, regardless of their
economy status. Additionally, previous study has shown
that the access of free medication is important in children's
clinical trial participation, especially in lower family
income,'® while another study also reported that one of the
reason parents participate in the clinical trial because the
provided free medical supplies and equipment during the
clinical trial.*® Therefore, by addressing and eliminating
the financial issues, not only enhance the enrolment in
clinical trial but generally improve the research findings by
the greater involvement in clinical trials.

The parents' overall encounters with clinical care have
influenced their willingness to embrace additional
healthcare services, such as clinical research. This study
found that the parents decided to participate in clinical trial
was influenced by their belief in the clinical team that had
provided excellent care for their children, with extensive
knowledge and competency. Moreover, it showed that a
favourable encounter with clinical care previously would
foster confidence and sway potential parents to embrace
research opportunities, while unfavourable conduct of
clinical care from clinical staff before, would discourage
parents from further engagement in healthcare services,
including clinical trial.?! This study indicates that the
knowledge and competency of the research team,
particularly the doctors, can influence the likelihood of
parents giving consent for their children to participate in
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the clinical trial. This finding corresponds to the results of
an earlier study, which indicate that improving the
competency of research professionals is necessary to
increase the likelihood of participation in clinical trials.?!

Effective communication skills are crucial in the
process of obtaining informed consent for involvement in
clinical trial.?> Aligned with the principle of informed
consent, consultation refers to the doctors capacity to
communicate with patients using a language that is
comprehensible and easily absorbed by the patients.? This
study found that the parents value the good communication
skills showed by the doctors during the informed consent
process, that they understand the information delivered to
them using the national language, which is Malay
language. Thus, the effective and transparent
communication of the doctors during the consultation
phase of informed consent improves their overall
comprehension of the clinical trial involving their children.
This finding aligns with prior research that discovered,
most patients demonstrate respect and appreciation for the
clinician's superior expertise, they tend to respond
positively to any invitation or offer as a demonstration of
kindness and respect.?* Additionally, other study suggests
providing communication training, developing more
interactive informational materials, utilising digital
alternatives, enhancing overall understanding of research
participation, and promoting patient and public
involvement to enhance the participation in the clinical
trial.> Hence, it is imperative to ensure that the doctors
have a comprehensive comprehension of the trial
information and can proficiently engage with potential
participants, thereby increasing the probability of their
participation.

Moreover, the parents highly appreciated the
interpersonal competence of the clinical trial team, such as
their kind attitude and thoughtful approach towards the
parents. This could potentially impact the parents'
willingness to grant consent for the participation of their
children in the clinical trial. The presence of readily
accessible doctors who can address participants' inquiries
offers additional advantages for increasing participation.
Additionally, previous studies have shown that having
empathetic and supportive research personnel can alleviate
the burden on patients and enhance their willingness to
participate.’® Therefore, the research team's willingness
and ongoing support to the parents is a valuable
opportunity to increase their participation in the
completion of the clinical trial.
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Conclusion

In conclusion, the factors that influence parental
decision-making are trust in medical professionals,
effective communication, and prior relationships with
healthcare providers, which significantly influence parents'
willingness to consent to their children's participation in
clinical trials. Additionally, parents are motivated by the
potential benefits for their children and the desire to
contribute to future advancements in treatment. The study
emphasized the importance of addressing parents' concerns
about risks and ensuring they have adequate information to
make informed decisions. Overall, promoting a
collaborative relationship between parents and healthcare
providers is essential for enhancing parental engagement
in clinical trials.

Ethical Considerations

This study was approved by the Medical and Ethics
Committee, Ministry of Health Malaysia, NMRR ID-22-
02970-KA2.

Recommendations

Future studies should focus on identifying specific
barriers that prevent parents from enrolling their children
in clinical trials, as well as conducting comparative
research between trial participants and those receiving
standard care to assess differences in satisfaction and
outcomes. Additionally, including diverse populations in
research will enhance understanding of how demographic
and cultural factors influence parental decisions regarding
clinical trial participation.
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Original Article

The Reliability of Neuromotor Assessment Using Test of
Infant Motor Performance Screening Items in Infants

J Yoon, DC SHIN

Purpose: To examine the Test-retest and Inter-rater reliability of the Test of Infant Motor Performance
Screening Items (TIMPSI) for identifying infants who require comprehensive Test of Infant Motor
Performance (TIMP) assessment. Methods: Sixteen infants were evaluated using the TIMPSI by three
experienced physical therapists. Test-retest reliability was assessed by comparing the first and second
assessments, while Inter-rater reliability was determined by comparing results from different testers.
Video recordings were used to mitigate stress among the infants. Results: The study found that TIMPSI
significantly reduced the assessment duration compared to TIMP and demonstrated excellent reliability
in both Test-retest and Inter-rater evaluations. Conclusions: TIMPSI, with its brief duration and reduced
questionnaire, effectively alleviates the physical burden on infants. Its high reliability supports its use in
early identification of motor development issues, potentially mitigating long-term neurodevelopmental

As they progress in age, approximately 50% of extreme
experience neurological deficits,

Abstract
damage in high-risk infants.
Key words Developmental disabilities; Early diagnosis; Premature birth
Introduction
preterm  infants
Neonatal intensive care advancements have

significantly enhanced the survival rates of high-risk
newborns, such as premature and extremely underweight
infants. With a global incidence of 15 million cases,
preterm birth stands as a primary contributor to neonatal
mortality and morbidity, imposing a substantial social and
economic burden.! Prematurely born infants face a
heightened risk of lifelong neurological disorders due to
brain immaturity.’
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encompassing issues like motor coordination, cognitive
impairment, and attention deficits.> Despite the improved
survival rates, long-term neurodevelopmental prognosis
has not seen commensurate advancements.* Additionally,
the increasing population of children with developmental
motor disorders, ranging from developmental delays to
cerebral palsy, underscores the imperative for early
identification and intervention.’

As survival rates rise, the prevalence of developmental
disorders increases, especially among high-risk infants. This
underscores the heightened risk of brain damage and
abnormal development. External factors, such as the
neonatal intensive care environment, can further exacerbate
these challenges. Factors like reduced antioxidant capacity
in early infants and exposure to ventilator therapy-generated
active oxygen may contribute to heightened risks of brain
damage.® Additionally, the impact of environmental stimuli
in the neonatal intensive care unit, such as loud sounds and
bright lights, is known to influence neuropathic
development in newborns, with decreased auditory stimuli
notably affecting speech and language development.’
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Given these complexities, early identification of infants
at risk for neuromotor developmental disorders is crucial
for timely intervention.’'® The American Pediatric
Association recommends screening high-risk infants for
neurodevelopmental disorders before the age of 9 months
to enable prompt therapeutic interventions and maximise
neuroplasticity.’

The International Clinical Practice Guidelines for Early
Diagnosis of Cerebral Palsy published in 2017 recommend
algorithms for early diagnosis using methods proven
through a systematic review. To diagnose cerebral palsy in
infants younger than 5 months, the first option involves
combining medical history taking, brain imaging
techniques such as magnetic resonance imaging (MRI),
and General Movement assessments (GM), Hammersmith
Infant Neurological Examination (HINE), and the Test of
Infant Motor Performance (TIMP)." If MRI tests are likely
to pose a risk to infants' health or are not feasible in low-
and medium-income countries, it is recommended to
diagnose cerebral palsy using the second option, which
combines the results of the HINE'? and the TIMP."3

To assess neuromotor development, various tools,
including TIMP, have been employed. The TIMP is widely
used globally to assess developmental delays in infants
with a Corrected Age (CA) of 4 months from 34 weeks of
Gestational Age (GA)."*'® Additionally, it is utilised to
evaluate the prognosis of early intervention,”” provide
parental education on infant motor development,'® and can
predict and diagnose neuromotor development delays.'*

The TIMP Screening Items (TIMPSI) Test, a screening
test of the TIMP, was developed for infants who are highly
sensitive to external stimuli and for those who have
difficulty undergoing the full TIMP assessment. This
process entailed selecting and conducting psychometric
analysis on three subsets from the entire TIMP, ultimately
comprising 29 items. The selection was based on Rasch
model analysis of 990 infants out of the 42 TIMP items.
This procedure outlines the creation of TIMPSI by
carefully choosing 29 items from the broader set of 42
items in the TIMP. TIMPSI serves as an early screening
tool for infants suspected of developmental disabilities.*!
The full version of the TIMP takes 33 minutes (times range
from about 21-45 minutes), while the average time
required for TIMPSI is 22 minutes (times range from about
12-32 minutes), providing an advantage in evaluating early
infancy.

Various studies related to reliability and validity must
be conducted for the test tool to be used in clinical
practice.”> However, Research on the reliability and
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validity of the TIMPSI is relatively limited.'® Investigated
test-retest reliability only, while study focused on infants
with spinal muscular atrophy type 1.2 To determine how
effective TIMPSI is in screening neuromotor development
among premature infants, we need to conduct reliability
and validity studies designed specifically for this
population. Thus, the primary aim of this study is to
examine the test-retest and inter-rater reliability of the
TIMPSI in high-risk infants under 4 months of age who are
susceptible to neuromotor developmental challenges.

Methods and Participants

This methodological study aims to investigate the Test-
Retest Reliability and Inter-rater Reliability of The Test of
Infant Motor Performance Screening Items in High-risk
Infants aged under 4 months with Neurodevelopmental
Impairments.

A total of eighteen subjects were initially recruited for
this study, with sixteen subjects meeting the inclusion
criteria and participating in the research. Exclusion criteria
led to the removal of one individual based on Prechtl's
Behavioral States and another who couldn't undergo re-
testing within three days. Recruitment was conducted
through a hospital bulletin board notice targeting patients
attending Hongik Rehabilitation Hospital in Changwon,
Korea.

Inclusion criteria is 1) under 4 months CA;
2) premature or diagnosed with brain damage; 3) Precht’s
Behavioral States Level 3 and 4. Exclusion criteria is
1) visual or auditory defection; 2) hereditary metabolic
disease or an underlying disease; 3) congenital deformity
or congenital heart disease; 4) unstable vital sign. '8 2526

The legal guardians of the subjects were
comprehensively briefed about the study's procedures,
objectives, potential benefits, risks, and all relevant aspects
by the researcher. The study was conducted with the signed
consent of the legal guardians. Ethical approval for all
stages of the research was obtained from the Clinical
Research Information System (KCT0005640).

Procedure

In this study, to minimise stress for infants in
potentially challenging environments, video recordings,
known to reduce stress and enhance accuracy, were
employed during the test (Ko & Kim, 2012). An assistant
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recorded the examination process conducted by Tester A
using a Galaxy Note 20 (Samsung, Seoul, Korea). Tester A
initially performed the TIMPSI and repeated the test within
three days.

Tester B and Tester C performed while watching
recorded videos in separate spaces. The testers provided no
information regarding the age and medical history of the
infants. Standardised materials and protocols were used.
Infants, dressed only in diapers, were placed on a firm
surface (rubber mat) at room temperature (25-29°C). If
signs of stress were observed, the intervention was halted,
and measures such as soothing or providing a pacifier were
taken before resuming.

Throughout the test, signs of stress, including increased
respiratory rate, changes in muscle tension, and cyanosis,
were monitored. An oximeter and a sputum suction device
were used if needed. Consistent with the Test User's
manual Version 3, a shiny red ball (approximately 5 cm)
provided visual stimulation, and a plastic rattle
(approximately 10-12 ¢cm) offered auditory stimulation. If
two tests were conducted on the same day, a sufficient time
gap ensured the infant's rest and suitable readiness for the
subsequent test.

To evaluate Test-retest reliability, Testers B and C each
independently scored both the first and second TIMPSI
video sessions recorded by Tester A. The results from the
first and second tests by all three testers were used. Inter-
rater reliability was assessed using the results of the first
TIMPSI test conducted by all three testers.

Test of Infant Motor Performance Screening
Items (TIMPSI)

The TIMPSI serves as an early screening tool for
infants suspected of developmental disabilities.”’ The
items for TIMPSI were selected based on specific criteria:
1) they cover a range of difficulty levels determined
through Rasch item analysis, 2) collectively, they assess
the performance of all body parts, including the head,
trunk, arms, and legs, and 3) they exhibit strong
psychometric characteristics, demonstrating a good fit to
the Rasch model and high item-to-total test score
correlations. TIMPSI by extracting 29 items from the full
42-item TIMP using Rasch model analysis, based on a
sample of 990 low birth weight infants born in the United
States. In their study, they investigated the concurrent
validity between the TIMP and the TIMPSI. When using a
—0.25 SD cut-off score on the TIMPSI to predict

Reliability of Test of Infant Motor Performance Screening Items

performance on the full TIMP, they reported a sensitivity
of 72%, specificity of 84%, positive predictive value of
63%, and negative predictive value of 89%, with a kappa
coefficient of 0.54 (p<0.0001).

TIMPSI comprises three subsets: the Screening set,
Easy set, and Hard set. The Screening set of TIMPSI
utilises the best 11 items identified through Rasch
psychometric analysis from the entire TIMP test to screen
infants of any age.

The TIMPSI, in total, consists of 29 items, and the total
score is derived from the sum of scores across all subsets.
The highest achievable score is 98 points, indicating better
exercise performance. According to the original validation
study, the average duration of the test is 22 minutes, falling
within a time range of 12 to 32 minutes (Figure 1).

Based on the raw score of the screening items, a second
set is administered, consisting of either 10 easier items or
8 harder items, contributing to a comprehensive
assessment of performance in various tasks involving
postural control (Figure 2). The Screening set includes 11
items with 5-to-7-point rating scales (ranging from 0 to 51
points). The Easy set comprises 10 items, with 4 items
dichotomously scored and 6 items with a 5 or 6 point rating
scale (ranging from 0 to 31 points). The Hard set consists
of 8 items, with 5 items dichotomously scored and 3 items
on a 5-6 point evaluation scale (ranging from 0 to 17
points). The Easy and Hard sets are administered
adaptively based on the infant's performance on the
Screening set. Infants who score lower on the Screening set
are subsequently evaluated using the Easy set, which
includes simpler motor control tasks such as head
alignment and limb movement in supported positions. In
contrast, infants who demonstrate higher scores on the
Screening set are tested using the Hard set, which contains
more complex postural and antigravity control tasks, such
as reaching or maintaining head and trunk stability against
gravity. This adaptive design minimises fatigue and stress
in lower-performing infants while preserving the test's
sensitivity for detecting advanced motor control in higher-
performing infants.

The total score for TIMPSI is calculated by combining
the score of the Screening set with the score of either the
Easy or Hard set. If the Hard set is administered, an
additional 31 points are added to the recorded score.
TIMPSI results indicate suspected developmental delay if
the total score falls outside the average range (mean+1SD)
for the same age group. In cases of suspected
developmental delay, further tests are recommended. The
test tool incorporates black and white photographs as a
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Figure 1

Test of infant motor performance screening items.

Screening set
(11 items)

Screening set score <18

Screening set score >18

I

Easy set
(10 items)

Hard set
(8 items)

Figure 2
items.

Flow chart of test of motor performance screening

qualitative criterion to confirm the tester's judgement on
the infant's response level. TIMPSI version 1.1 was
utilised. Compared with the original 42-item TIMP, the
TIMPSI was designed as a concise screening version by
omitting 13 items that were found to be redundant or
provided limited additional information in the Rasch
model analysis. These omitted items primarily involved
transitional or mid-level movements that overlapped with
adjacent items assessing similar motor control
components. Consequently, the remaining 29 items of the
TIMPSI comprehensively represent head, trunk, and limb
control across a full range of task difficulty while
maintaining strong psychometric properties. This
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refinement allows the TIMPSI to retain the discriminative
capacity of the full TIMP while substantially reducing
administration time and physical burden on infants.

Statistical Analysis

In this study, statistical analysis was conducted using
SPSS 25.0 for Windows. Normality of the data was
assessed using the Shapiro-Wilk test.
characteristics of the subjects were analysed through
frequency analysis and descriptive statistics. The
investigation of reliability employed the Intraclass
Correlation Coefficient (ICC).

ICC is a widely used indicator of repeatability and
reproducibility, representing the proportion of total
variation in measured values attributed to variation
between individuals.?” For this study, the two-way batch
random effect model ICC (2.1) and its 95% confidence
interval (CI), as well as the two-way batch mixed effect
model ICC (3.1) with its 95% CI, were utilised.

The ICC analysis followed criteria outlined by Portney
and Watkins.”® Where ICC values of 0.90 or higher are
considered very high, 0.75-0.90 as high, 0.50-0.75 as
moderate, and less than 0.50 as low. The Standard Error of
Measurement (SEM) was calculated to estimate the error
in the unit of measurement, providing an expected error in
the individual clinical experience of the tester.*°

To assess the consistency of measured values, the
Bland-Altman plot was employed. This graphical
representation displays the difference between the
measured values against the mean difference between the
two test results, allowing for a visual evaluation of score
distribution and potential measurement bias.’! The
significance level (a) for all statistical tests was set at 0.05
or less.

General

Result

In the study, there were sixteen participants, including
six males and ten females. The average age of the infants
was 59.12 days+47.34 days (Postmenstrual Age (PMA) 38
weeks — CA 16 weeks). The average gestation period was
198.5 days+29.23 days (28 weeks and 4 days), and the
average birth weight was 1.330 kg+61g. All subjects had a
history of neonatal intensive care unit admission, with an
average hospitalisation period of 58.94 days+48.08 days.
The general characteristics are as follows (Table 1).

Reliability of Test of Infant Motor Performance Screening Items

Fifteen infants among the subjects were diagnosed with
brain damage using diagnostic imaging Tools (one by brain
ultrasound and fourteen by brain MRI), while the
remaining one was a premature baby with no confirmed
brain damage. The prevalent types of brain damage were
Periventricular leukomalacia (PVL) in six infants,
Interventricular haemorrhage (IVH) in four, Subarachnoid
haemorrhages (SAH) in two, Cerebellar haemorrhages in
two, and Cerebrum atrophy in one case. The average test
duration was 17 minutes + 3 minutes and 43 seconds, with
an average interval of 2.56 days+0.72 days between the
first and second tests.

Test-retest reliability of TIMPSI

Among the total of sixteen subjects, thirteen infants
performed the Easy set with a score of 18 or less on the
Screening set, while 3 subjects underwent the Hard set with
a score of 19 or more. In the first test conducted by tester A,
the average score for the screening set was 13.6349.19, the
Easy/Hard set was 13.81+11.98, and the total score
averaged 27.44+20.58. The average scores for the screening
set in the second test were 14.44+9.28, for the Easy/Hard set
were 14.38+12.22, and for the total score were 28.81+£21.05.
The Test-retest reliability of the screening set was
ICC=0.994 (0.984-0.998) with SEM 0.70. The Test-retest
reliability of the Easy/Hard set was ICC=0.996 (0.990-
0.999) with SEM 0.75, and for the total score, it was
ICC=0.998 (0.994-0.999) with SEM 0.91. These results

Table 1  General characteristics of subjects (N=16)

N=16

Variable Frequency (%) or Mean (SD)
Gender Male 6 (37.5%)

Female 10 (62.5%)
Age (day) 59.12 (47.34)
Gestational period (day) 198.5(29.23)
NICU care (day) 58.94 (48.08)
Birth weight (g) 1330 (61)

Brain damage Periventricular leukomalacia 6 (37.5%)
Interventricular haemorrhage 4 (25%)
Subarachnoid haemorrhage 2 (12.5%)

Cerebellar haemorrhages 2 (12.5%)
Cerebrum atrophy 1 (6.25%)
None 1 (6.25%)

Test time (minutes) 17 minutes (3 minutes 43 seconds)

NICU: Neonatal intensive care unit
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demonstrated very high Test-retest reliability above
ICC=0.90 for all test sets, and SEM was also less than 10%
of the average score in all test sets (p<0.05).

In the first test conducted by tester B, the average
scores for the screening set were 13.37+8.92, for the Easy/
Hard set were 13.63+12.17, and for the total score were
27420.63. In the second test, the average scores for the
screening set were 14.06+8.73, for the Easy/Hard set were
14+12.44, and for the total score were 28.06+20.86. The
Test-retest reliability of the screening set was ICC=0.991
(0.974-0.997) with SEM 0.82. The Test-retest reliability of
the Easy/Hard set was ICC=0.997 (0.991-0.999) with SEM
0.66, and for the total score, it was ICC=0.997 (0.993-
0.999) with SEM 1.11. These findings showed very high
Test-retest reliability above ICC=0.90 for all test sets, and
SEM was also less than 10% of the average score in all test
sets (p<0.05) (Table 2).

In the first test conducted by Tester C, the average
scores for the screening set were 13.44+8.86, for the Easy/
Hard set were 14.06+12.01, and for the total score were
27.5420.46. In the second test, the average scores for the
screening set were 14.75+8.73, for the Easy/Hard set were
14.63+£12.01, and for the total score were 29.83+20.38.
The Test-retest reliability of the screening set was
ICC=0.995 (0.986-0.998) with SEM 0.61. The Test-retest
reliability of the Easy/Hard set was ICC=0.998 (0.993-
0.999) with SEM 0.52, and for the total score, it was
ICC=0.998 (0.995-0.999) with SEM 0.90. These results
indicated very high Test-retest reliability above ICC=0.90
for all test sets, and SEM was also less than 10% of the
average score in all test sets (p<0.05).

Following the Test-retest reliability assessment, we
conducted a Bland-Altman analysis to examine the
agreement between the scores obtained by each tester (Tester

Table 2  Test-retest reliability of TIMPSI
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A, Tester B, Tester C). The Bland-Altman plot provides a
visual representation of the differences in scores, allowing us
to assess the consistency of measurements across the raters.

The plot illustrates the mean difference between the
scores of two testers on the y-axis against the average of
their scores on the X-axis. Additionally, 95% limits of
agreement are displayed, representing the range within
which 95% of the score differences fall.

Upon careful examination of the Bland-Altman plot
(Figure 3), it was noted that only one case exceeded the
95% limits of agreement. However, the overall pattern
indicates good consistency in the assessments conducted
by different testers, with the majority of score differences
falling within an acceptable range.

To assess the reliability of the test-retest, we compared
the total scores from the first and second tests. The Bland-
Altman plot for Test-retest reliability indicated an even
score distribution within the 95% confidence limit, except
for one subject tested by C. Interestingly, the SEM values
for Testers B and C, who conducted video-based
assessments, were slightly lower than those of Tester A.
This may be due to the standardised and repeatable
conditions of video observation, which eliminate
variations in infant behavior or environmental factors
across sessions. In contrast, live retesting by Tester A
inherently involves real-time variability, which may
increase measurement error.

This outlier, tested at PMA 38 weeks, exhibited
consistently low scores, suggesting lower Test-retest
reliability consistency in subjects with very low scores.
While this outlier case warrants attention, the majority of
the data points demonstrate reliable consistency among
testers, supporting the robustness of the TIMPSI across
different raters.

Test 1 Test 2 ICC (95% CI) SEM
Mean (SD)
Tester A Screening set 13.63 (9.19) 14.44 (9.28) 0.994 (0.984-0.998) 0.70
Easy/Hard set 13.81 (11.98) 14.38 (12.22) 0.996 (0.990-0.999) 0.75
Total 27.44 (20.58) 28.81 (21.05) 0.998 (0.994-0.999) 0.91
Tester B Screening set 13.37 (8.92) 14.06 (8.73) 0.991 (0.974-0.997) 0.82
Easy/Hard set 13.63 (12.17) 14.00 (12.44) 0.997 (0.991-0.999) 0.66
Total 27.00 (20.63) 28.06 (20.86) 0.997 (0.993-0.999) 1.11
Tester C Screening set 13.44 (8.86) 14.75 (8.73) 0.995 (0.986-0.998) 0.61
Easy/Hard set 14.06 (12.01) 14.63 (12.01) 0.998 (0.993-0.999) 0.52
Total 27.50 (20.46) 29.38 (20.38) 0.998 (0.995-0.999) 0.90

ICC: Intraclass correlation coefficient; CI: Confidence interval; SEM: Standard error of measurement
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Inter-rater Reliability of TIMPSI

The Inter-rater reliability was analysed using the first
test results conducted by three testers. The average score of
tester A for the screening set was 13.63+9.19, for the Easy/
Hard set was 13.81+11.98, and for the total score was
27.44+20.58. The average score of tester B for the
screening set was 13.38+8.92, for the Easy/Hard set was
13.63+12.17, and for the total score was 27+0.63. The
average score of Tester C for the screening set was
13.44+8.86, for the Easy/Hard set was 14.06+12.01, and
for the total score was 27.5+20.46.

The Inter-rater reliability of the Screening set was
ICC=0.982 (0.960-0.993). The Easy/Hard set had a slightly
higher ICC=0.996 (0.992-0.999) than the Screening set, and
the total score had an ICC=0.994 (0.986-0.998). It
demonstrated very high Inter-rater reliability above ICC=0.90

Reliability of Test of Infant Motor Performance Screening Items

for all test sets. SEM was less than 10% of the average score
in all test sets, with the Screening set at 1.18, Easy/Hard set at
0.74, and total score at 1.55 (p<0.05) (Table 3).

Discussion

The TIMPSI, designed for assessing neuromotor
performance levels in infants under 4 months, serves as an
efficient and minimally burdensome motor performance
test. This study aimed to explore the Test-retest and Inter-
rater reliability of TIMPSI in High-risk Infants under 4
months with Neurodevelopmental Impairments. The
findings demonstrate strong Test-retest reliability across
all sets (ICC>0.991), with the total score exhibiting the
highest reliability. Inter-rater reliability also proved to be
excellent, surpassing ICC>0.982 across all sets.
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Bland-Altman Plot: Agreement between Test 1 and Test 2 for test-retest reliability.
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Among the infants, thirteen underwent the Easy set and
three underwent the Hard set. The Bland-Altman plot for
Test-retest reliability indicated even score distribution
within the 95% confidence limit, except for one subject
tested by C. This outlier, tested at PMA 38 weeks,
exhibited consistently low scores, suggesting lower Test-
retest reliability consistency in subjects with very low
scores.

This outlier case in the Bland-Altman plot warrants
attention, indicating potential challenges in maintaining
reliability for infants with extremely low scores, especially
when tested at an earlier age. This observation aligns with
Ustad, Evensen study,'® highlighting the need for caution
and further investigation when assessing infants with
developmental concerns at an earlier developmental stage.

This is consistent with a study in which the TIMPSI of
Ustad, Evensen' shows Test-retest reliability with a
Bland-Altman plot. In his study, three of the 51 subjects
were out of range of 95%, two of whom were infants tested
at 36-37 weeks of age, showing low Test-retest reliability
consistency in low-scoring subjects, but could not be
generalised due to a small number of subjects.'®

Inter-rater reliability analysis for the first test by three
testers showed ICC=0.982 for the Screening set,
ICC=0.996 for the Easy/Hard set, and ICC=0.994 for the
total score. The Easy/Hard set displayed the highest
reliability, possibly due to its correlation with posture
control levels and responses to stimuli and posture changes
from the Screening set.

Comparing with Krosschell, Maczulski study,” which
analysed the reliability and validity of the TIMPSI in
infants with SMA type 1, our results align. In their study,
the test was conducted by 9 evaluators on 38 infants to
assess Test-retest reliability, and the results, expressed as
the Pearson correlation coefficient, demonstrated
excellence in the total score (p=0.35), screening set
(p=0.45), and easy set (p=0.29). Inter-rater reliability was
also evaluated by 12 evaluators on 4 infants, and the
reported results indicated excellent reliability. Our study
similarly found excellent Test-retest and Inter-rater
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reliability for TIMPSI.

In this study, Test-retest reliability for TIMPSI total
score was ICC=0.997-0.998, and Inter-rater reliability was
ICC=0.994, both demonstrating excellent reliability
suitable for clinical application. ICC=0.90 or higher is
deemed desirable, and our results meet this criterion.
ICC=0.75-0.90 is considered highly reliable, but an ICC of
0.90 or higher is deemed desirable for clinical
application.’! Both Test-retest reliability and Inter-rater
reliability investigated in this study demonstrated ICC
values of 0.90 or higher, making them suitable for clinical
application. In a study by Campbell, Swanlund,”" the
TIMPSI, comprising 29 items, exhibited robust
psychometric  characteristics among TIMP's items,
showcasing high reliability and validity as neuromotor
development tests for infants under 4 months. Although
this study did not compute internal consistency coefficients
such as Cronbach's a, it is worth noting that the TIMPSI
items were originally selected through rigorous Rasch
analysis based on a large-scale infant dataset (n=0.990),
which ensures structural coherence and item homogeneity
across subsets.?! Therefore, the internal consistency of the
instrument has been previously validated during its
development. The Test-retest reliability in our study further
supports the high reliability of TIMPSI, which, along with
its validated item structure from Rasch analysis, confirms
its internal consistency and clinical applicability.

Limitations include small sample sizes from specific
geographic regions and a focus on high-risk infants.
Additionally, videotaped testing outcomes may vary
depending on the tester's proficiency. Future research
needs to target more diverse populations, taking into
account ethnic, social, and cultural characteristics. While
the TIMPSI demonstrates strong reliability as a rapid
screening tool for early identification of infants at risk for
neurodevelopmental delays, its ability to predict or prevent
long-term impairment remains unclear, and it should be
considered a preliminary tool to guide referrals for
comprehensive evaluation rather than a standalone
predictor of outcomes.

Table 3  Inter-rater reliability of TIMPSI
Tester A Tester B Tester C ICC (95% CI) SEM
Mean (SD)
Screening set 13.63 (9.19) 13.38 (8.92) 13.44 (8.86) 0.982 (0.960-.993) 1.18
Easy/Hard set 13.81 (11.98) 13.63 (12.17) 14.06 (12.01) 0.996 (0.992-0.999) 0.74
Total 27.44 (20.58) 27.00 (20.63) 27.50 (20.46) 0.994 (0.986-0.998) 1.55

ICC: Intraclass correlation coefficient; CI: Confidence interval; SEM: Standard error of measurement
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Conclusion

This study analysed the test-retest reliability
(ICC=0.997-0.998) and inter-rater reliability (ICC=0.994)
of the TIMPSI in a sample of 16 high-risk infants under
four months of age. TIMPSI was identified as a rapid and
economical screening tool that facilitates early assessment
and therapeutic intervention. In particular, compared to the
full TIMP, the TIMPSI requires a significantly shorter
administration time (an average of 17 minutes) and fewer
test items, thereby minimising stress on the infant.
Therefore, in situations where the administration of the full
TIMP is challenging, the TIMPSI may serve as an effective
alternative for assessing the neurodevelopmental status of
infants under four months of age. However, although the
TIMPSI is a highly reliable tool for the early screening of
neurodevelopmental disorders, its ability to predict or
prevent long-term neurodevelopmental impairments
remains unclear. Consequently, the TIMPSI should be
considered an initial screening tool within a broader,
comprehensive assessment framework rather than an
independent predictor of long-term developmental
outcomes. Further research is warranted to clarify its
prognostic utility.
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Case Report

Acute Disseminated Encephalomyelitis (ADEM): An Unusual
Presentation of Scrub Typhus in Paediatric Patient

HY NG, KW Tsui, KH Ma, KY Liu

Abstract

Key words

Introduction

Background: Scrub typhus is a notifiable disease in Hong Kong. The common presentation of scrub
typhus can be non-specific such as pyrexia of unknown origin. Neurological manifestation is relatively
uncommon, especially for acute disseminated encephalomyelitis in the globe. Findings: A 33-month-old
girl presented with prolonged fever, confused consciousness, bilateral lower limb weakness, and urinary
incontinence. Cranial and Spinal magnetic resonance imaging showed T2 hyper-intense signals over
bilateral thalamus and long segments of spinal cord. Both clinically and radiologically suggested acute
disseminated encephalomyelitis. Subsequent workup revealed significant four-fold increment in Orientia
tsutsugamushi antibody level. She was given a course of methylprednisolone and intravenous
immunoglobulins for disseminated encephalomyelitis and a course of doxycycline for scrub typhus
infection. She achieved full recovery afterwards. Conclusion: As acute disseminated encephalomyelitis
remains a diagnosis of exclusion and is commonly post-infection related. It is important to stay vigilant
in screening for underlying atypical infection in refractory clinical presentation.

Acute disseminated encephalomyelitis; Pyrexia of unknown origin; Scrub typhus

disseminated encephalomyelitis. Subsequent
revealed a four-fold increment in the antibody level for

workup

A 33-month-old girl with good past health presented
with disorientation, bilateral lower limb weakness, and
urinary incontinence on the 13th day of prolonged fever.
Cranial and Spinal magnetic resonance imaging showed
T2 hyper-intense signals over bilateral thalamus and long
segments of spinal cord. Both clinical and radiological
presentations were compatible with the diagnosis of acute
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Orientia tsutsugamushi. The patient was given a course of
ethylprednisolone and intravenous immunoglobulins due
to progression of the neurological symptoms. She had also
completed a course of doxycycline as treatment for scrub
typhus infection. Subsequently, she achieved full recovery
clinically and radiologically after half a month of duration.
As acute disseminated encephalomyelitis remains a
diagnosis of exclusion and is commonly post-infection
related. It is important to stay vigilant in screening for
underlying treatable atypical infection.

Case

In September 2022, a 33-month-old girl with good past
health with 2 weeks fever associated with coryzal
symptoms and cervical lymphadenopathy not responding
to oral Augmentin from private medical centre. There was
no preceding vaccination nor exposure to risk factors of
prolonged unexplained fever, such as travel history and
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suspicious contact prior to fever onset. She had then
developed neurological symptoms on day 13 of fever,
including bilateral lower limb weakness and urinary
overflow incontinence. She was admitted 2 days later due
to worsening symptoms in which she could no longer bear
weight. After admission, she developed a confused
conscious state with bilateral decreased lower limb power
to grade 3 over 5, left lower limb areflexia and right lower
limb hyporeflexia together with distended bladder.
Otherwise, other systemic examination was unremarkable.
There was no abnormal skin rash observed on physical
examination. She was suspected to have acute
disseminated encephalomyelitis in view of the clinical
picture of encephalopathy with paraparesis and bladder
involvement.

Urgent magnetic resonance imaging of brain and
spine (Figure 1) were performed showing compatible
radiological features with T2 hyperintensity at dorsal
medial aspect of thalami, T2 hyperintensity in cervical
spine at C5 to C7 and T2 to T10 over long segments and
also expanded cord at cervical segments suggestive of
demyelinating disease. Electroencephalogram showed
abnormal awake pattern with mild excessive posterior
prominent delta waves, suggesting mild encephalopathy.
Blood results showed elevated white cell count with

Figure 1
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neutrophils predominant, elevated erythrocyte
sedimentation rate and deranged liver function with
elevated alanine transaminase. Cerebrospinal fluid showed
normal protein range and absent of white cell count,
bacterial culture and virus study of cerebral spinal fluids
were negative. Autoimmune encephalitis panel was
negative for both cerebrospinal fluid and blood test.
Antibody including anti-MOG and anti-aquaporin 4 were
negative for demyelinating disease screening. In view of
pyrexia of unknown origin, screening for atypical infection
was also performed, with rickettsia serology by
immunofluorescence assay revealed both elevated titer in
the first set of samples up to 1:256 and subsequent fourfold
increase to 1:1024 in the second sample (Figure 2), which
was taken 14 days apart with the results available after 1
week from sampling. She was given intravenous
methylprednisolone 30 mg/kg/day for 5 days then taper to
oral prednisolone gradually over 4 weeks. However, in
view of persistent slurred speech with weak hand grip and
fecal incontinence 3 days after completing pulse steroid,
another course of intravenous immunoglobulins 2 g/kg/day
was given over 2 days. She was then noted to have
improvement in overall motor performance with resolution
of slurred speech. With the positive serological results of
Orientia tsutsugamushi infection, she was treated with a

Investigation results including Weil Felix test and MRI imaging. (A) T2 hyperintensity at dorsal medial aspect of thalami with

right more involved than left. (B) Long segment involvement over C5 to C7 and T2 to T10.
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course of doxycycline 2 mg/kg/day for 7 days (Figure 3).

Follow-up magnetic resonance imaging of brain and
spine showing interval solution of bilateral thalamic
changes with regressed spinal cord T2 changes after 2 to 3
weeks of time. She was able to achieve full recovery with
normal gross motor performance, speech performance,
bowel and bladder control after 2 to 3 weeks of time with
concomitant physiotherapy and occupational therapy
training.

Acute Disseminated Encephalomyelitis

Discussion

Scrub typhus was once known as an endemic
disease considered to be more prevalent among
northern Japan, far eastern Russia, to northern Australia
and to Pakistan, forming the Tsutusgamushi triangle.!
There are 1 million cases per year in the locality of
Tsutsugamushi triangle.? Recently, scrub typhus was
not only limited within the aforementioned region,

Upon admission Sampling 14 days
after
Weil Felix test Proteus OX 19 40 N/A
Antibody
Proteus OX 2 <20
Antibody
Proteus OX K 49
Antibody
Orientia 256 1024
Tsutugamushi
antibody titre
Figure 2 Result of Orientia tsutugamushi antibody titre.
30/9 13/10 15/10-19/10 21710 23710 i
Swin'ging DifﬁFuIty i'n ' Started on Improve GC & LL Improved Maintain bladder
PaSTent  plaEguUrne Wi i o4 s slurred speech control
high fever,  urinary overflow pyrexia of performance but . P" I )
coryzal incontinence and unknown origin persistent slurred ‘:: i o:era g;"gg "-r'tenrgcl;’“er‘f
symptoms,  reduced weight including atypical speech with short  ™° rfo - el and bowe
cervical bearing infection phrases and weak PEfformance  contro
lymph- screening hand grip with
adenopathy Then admitted to new onset fecal
our ward MRI brain incontinence
suggested
demyelinating gave IVIG :
disease 2g/kg/dose for !_fU MRI brain s!?owed
suboptimal clinical interval resolution of
IV methyl- response bilateral ‘
prednisolone for 5 asymmetrical
days thalamic changes,
then gradual regress spinal cord T2
taper steroid over changes.
4 weeks

Figure 3

Timeline of symptoms, investigations and management.
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there were also reported cases in Africa and Europe.® It
is also a notifiable disease in Hong Kong, with 21 cases
reported per year in the past 10 years.* The common
presentations include pyrexia of unknown origin,’
presence of eschar and generalised lymphadenopathy.
Neurological manifestation is uncommon, especially
for acute disseminated encephalomyelitis in the global
population. According to a narrative review in India.’
Twenty percent of infected cases presented with
neurological symptoms, with meningoencephalitis as
the most common presentation.

Our patient presented with clinical picture compatible
to classical acute disseminated encephalomyelitis. With an
episode of febrile illness 13 days before onset of
neurological symptoms and peak over 3 days then lasted
for 2 weeks. The major neurological manifestation
consisted of confused conscious state, paraparesis with
impaired bladder and bowel control showing both
encephalopathic and multifocal involvement. Acute
disseminated encephalomyelitis is an autoimmune disorder
commonly triggered by preceding infection. Apart from
common viruses of the gastrointestinal and respiratory
tract,® atypical bacterial infection and parasitic infection
can also be the immune triggering factor. There were total
7 cases on National Library of Medicine reporting acute
disseminated encephalomyelitis secondary to scrub typhus
in the past 10 years, distributing among India’ and China.®®
Age could range from 5 years old to 77 years old. All of the
cases were presented with similar clinical presentation
including prolonged fever, confused conscious state,
speech difficulty, bladder incontinence and generalised
weakness. Variable results for cerebral spinal fluid analysis,
ranging from normal protein and white count same as our
case to elevated protein and white cell count with either
mononuclear or lymphocyte predominant picture. Majority
of the cases were able to achieve satisfactory improvement
after a course of methylprednisolone and doxycycline as
the standard treatment for both scrub typhus and acute
disseminated encephalitis. All of the above cases were
serologically positive for scrub typhus infection confirmed
by either Weil Felix screening test or enzyme-linked
immunosorbent assay. Immunofluorescence assay is one of
the gold standards with high sensitivity and specificity in
detecting scrub typhus infection that was adopted by the
Hong Kong public health laboratory service. The region-
specific standard antibody cut-off would be 1:128 or
fourfold increment in the paired samples with 14 days
difference in sampling. As it may take time for the sampling
and test processing, this highlighted the current limitation
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of turn-around-time for diagnostic investigation, and
hence, it is important for clinicians to actively look for any
possible underlying infection, prompting early diagnosis
and treatment of atypical infection for better clinical
outcome. Prophylactic treatment is also advocated if any
clinical suspicion arises.

Conclusion

Acute disseminated encephalomyelitis remains a
diagnosis by exclusion. Clinicians should always be aware
of alternative diagnoses if frequent relapses occur or if the
patients are not responding to usual treatment. With the
evolving epidemic pattern, it is also important to be aware
of any possible atypical infection, which prompts earlier
investigation and prophylactic management to treat
underlying bacteria or parasitic infection.
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Case Report

Enterobacter cloacae Septicaemia Complicated by Mild
Encephalitis with a Reversible Splenial Lesion of the Corpus

Callosum (MERS)

K JaGapisH Kumar, VG MANJUNATH, HR NANDISH, A RATNA

Abstract

Key words

Introduction

Enterobacter cloacae (E. cloacae) is a gram-negative

Background: Enterobacter cloacae (E. cloacae) has been recognised as one of the important nosocomial
pathogens in recent times and causes a broad spectrum of infections involving the lower respiratory tract,
urinary tract, central nervous and musculoskeletal system. E. cloacae causing systemic bacterial infection
is uncommon in children and primarily affects younger children or those with associated underlying
medical problems. Case Presentation: We are reporting a 5-year-old immune-competent boy with
community-acquired E. cloacae septicaemia, who presented with septic shock requiring vasopressor
therapy, and mild encephalitis with a reversible splenial lesion of the corpus callosum. He recovered
completely without any sequelae after treatment. Conclusions: Even though an E. cloacae bloodstream
infection is typically a nosocomial pathogen that affects those with co-morbidities; it can rarely lead to
severe and life-threatening community-acquired septicacmia.

Community-acquired; Enterobacter cloacae (E. cloacae); Mild encephalitis with a reversible splenial
lesion of the corpus callosum (MERS); Septicaemia

infections involving the lower respiratory tract, urinary
tract, central nervous system, joints, bones, skin and soft
tissues.'® E. cloacae causing systemic bacterial infection is

bacterium that belongs to the genus Enterobacter.'?
E. cloacae is one of the commensal flora of the human
intestinal tract and is also widely distributed in
environmental sources such as water, soil, and food.!?
Nowadays, E. cloacae has been recognised as an important
nosocomial pathogen and causes a broad spectrum of
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rare in children and usually affects younger children or
those with underlying medical problems.* Even though
most of the cases are due to nosocomial infections,
community-acquired infections can also occur and can be
equally fatal.> We are reporting a 5-year-old healthy male
child with community-acquired E. cloacae septicaemia
who presented with septic shock, and mild encephalitis
with a reversible splenial lesion of the corpus callosum
(MERS). He recovered completely without any sequelae
following prompt treatment.

Case Report

A 5-year-old developmentally normal boy presented
with fever, loose stools, vomiting for 1 day, and
convulsions over 6 hours. Loose stools were watery, and
profuse with no blood in them. He had 2 episodes of tonic-



Jagadish Kumar et al

clonic seizures for 20 minutes each with loss of
consciousness. There was no history of trauma/ear
discharge/headache/ body ache. On examination, he was
dehydrated with a Glasgow coma scale (GCS) of 7/15. He
had a temperature of 99.6°F, Pulse Rate (PR) of 148/
minute, low volume and feeble with cold extremities,
Respiratory Rate (RR) of 40/minute, only manually
recordable systolic Blood Pressure (BP) of 74 mm of Hg,
and Capillary Filling Time (CFT) of 6 seconds. Per
abdomen examination revealed 4 cm hepatomegaly.
Respiratory (RS) and Cardio Vascular System (CVS)
examinations were unremarkable. Immediately oxygen, [V
(Intra venous) Levetiracetam, and two fluid boluses
(20 ml/kg of normal saline) were initiated along with
correction of dehydration. However, despite fluids
infusion, he continued to have feeble peripheral pulses,
cold extremities and CFT of 3 seconds, and hence a
preliminary diagnosis of shigella gastroenteritis, with
encephalopathy and septic shock was made. Inj
Noradrenaline at a dose of 0.1 mg/kg/minute was started
along with Inj Ceftriaxone and Inj Meropenam.
Investigations are depicted in Table 1 and Figure 1. MRI
brain revealed hyperintense signal changes of the splenium
of the corpus callosum (SCC) visible on diffusion-
weighted imaging (DWI) sequences. Twelve hours after
admission, the patient continued to have fever spikes. His
GCS improved to 15/15 and urine output to 2 mL/kg/hour.
Vital signs were as follows: PR 128/min with good volume
and warm peripheries, RR 32/min, BP of 80/42 mm Hg,
and a CFT of 2 seconds. At 24 hours post-admission, the
child was conscious with a GCS of 15/15 with normal
urine output. His vitals are as follows: Temperature 100°F,
RR 30/minute, PR 120/minute, good volume with warm
peripheries, BP of 98/72 mm of Hg, and CFT 2 seconds. Inj
noradrenaline infusion was slowly tapered and stopped
while antibiotics continued for ten days. He gradually
improved and was discharged on the 10th day of
hospitalisation.

Discussion

The clinical significance of E. cloacae is that it is
frequently multidrug-resistant and associated with a
mortality risk of up to 40%, thus making it a huge
challenge for the treating clinician.’® Factors associated
with mortality due to invasive E. cloacae include low
haemoglobin levels, increased C-reactive protein (CRP),
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septic shock, and renal failure.> Our case hailing from a
rural area of south India presented with acute
gastroenteritis, shock and status epilepticus. There was no
history of previous hospitalisation, underlying medical
conditions, or immunodeficiency. The presenting
symptoms at admission made us think of a provisional
diagnosis of shigella diarrhoea with encephalopathy. He
had leucopenia, thrombocytopenia, elevated CRP, and
pneumonia on chest X-ray. Blood culture grew
Enterobacter cloacae sensitive to most of the drugs. His
stool culture was sterile. Even though he presented with
septic shock with MERS, he responded well within 2 days
of starting inj meropenem and inj ceftriaxone as E. cloacae
is sensitive to both antibiotics.

The classic triad of muscle pain, weakness, and dark
urine for the diagnosis of rhabdomyolysis was not present
in our child. Serum CK levels in rhabdomyolysis are
usually at least five times the upper limit of normal but
range from approximately 1500 to 100,000 units/L.¢ Serum
CK levels were 2434 U/L at presentation and decreased to
81 U/L after recovery in this child. Falasca et al reported
myositis and rhabdomyolysis in association with
E. cloacae infection.”

MERS is characterised by a transient mild
encephalopathy and a reversible lesion in the splenium of
the corpus callosum on MRI® In MERS, hyper-intense
signal changes in the splenium of the corpus callosum are
visible on DWI in the brain MRI is associated with various
other neurological symptoms like disturbed consciousness,
behavioural disorders, incoherent speech, seizures,
drowsiness, headaches, and hallucinations. The present
case had gastroenteritis, altered consciousness, seizures
and MRI features of MERS (Figure 1). There is a well-
known association between MERS and hyponatremia,
which was also seen in our patient, who presented with a
serum sodium level of 129 mEq/L. A variety of other
infectious agents have also been known for the
development of  MERS, including Rotavirus,
Cytomegalovirus, Adenovirus, Influenza virus, Epstein-
Barr virus, Mycoplasma pneumoniae, Salmonella,
Escherichia coli and Shigella.® For a decade, E. cloacae has
emerged as one of the most common nosocomial
pathogens causing outbreaks in neonatal units.’

Bonadio et al reported 30 children with E. cloacae
bacteraemia over 12 years. Among the 30 cases, 14 were
infants less than one year of age, out of which the majority
were younger than two months. In 17 children,
bacteraemia was nosocomial acquired in the ICU. Four
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Table1  Investigations

E. cloacae Septicaemia Complicated by MERS

Investigations At admission Day 3 Day 7
Hb (g/L) 91 98
PCV proportion of 1.0 0.28 0.29
Total Counts [cells x10°/L]
DLC 2.580 7.220
[N61.3%, L37.6%, E0.2%, M0.8%, B0.1%)] [N76.6%, L19%, E2.6%, M1.5%, B0.2]
Platelets [cells x 10%/L] 128 161
CRP [U/L] 168 5.56
ESR [mm/hr] 10 50
Blood Urea [mmol/L] 12.49 3.93
Serum Creatinine [mmol/L] 46.85 38.01
Serum Sodium [mmol/L] 129 137
Serum Potassium [mmol/L] 3.7 3.7
Blood Sugar [mmol/L] 8.1 5.94
Serum Bilirubin [umol/L] 4.96
AST [U/L] 33
ALT [U/L] 9
Total protein [gm//L] 41
Serum albumin [gm//L] 26
Serum Mg [mg/dl] mmol/L 0.74
Serum Phosphorous [mmol/L] 1.36
Serum Calcium [mmol/L] [Ionised] 1.77 [0.27]
CK-NAC [U/L] 2434 81
CKMB [N=1-4.9 U/L] 28.02
Troponin-T [N=0.0127-0.024 ng/L] 0.007

ABG=pH=7.34, pO,=196 , pCO,=31.7, HCO,=18.2, Base excess=7.7 , Lactate=-2.3
CSF analysis=Cell count=1 cell, lymphocyte. Protein=23.7 mg/dl , sugar=30.9 mg/dl , C1=126.8, CSF Culture=Sterile

Blood Culture grew Enterobacter claocae

Sensitive to ceftriaxone, amikacin, cefipime, Cotrimaxazole, meropenam, piperacillin+tazobactum, Resistant to ciprofloxacin,

amoxicillin-clavulanicacid, cefuroxime

Stool microscopy=Plenty of inflammatory cells, no RBCs, no parasitic forms seen

Stool hanging drop—negative, Stool culture sterile

RT-PCR for COVID 19, Influenza A, B, HIN1=Negative, Dengue NS1=negative, HIV antibodies negative

Echocardiography=Normal, Chest X-ray right paracardiac pneumonia

Urine culture sterile

MRI Brain=Hyperintense signal changes of the splenium of the corpus callosum (SCC) visible on diffusion weighted imaging (DWI)

sequences.
EEG=Normal
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Figure 1

MRI Brain: Hyperintense signal changes of the

splenium of the corpus callosum (SCC) visible on diffusion-
weighted imaging (DWI) sequences.

children had hypotension requiring vasopressors and 3
patients died. The most common underlying condition was
immune deficiency followed by gastrointestinal tract
lesions.* In another study, all children with E. cloacae
bacteraemia had at least one underlying condition, the
most common being neuromuscular (35%), end-stage
renal disease (27%), and short bowel syndrome (15%). In
75% of cases, a central venous catheter was present and
hypotension was noted in 38% of cases. One-third of them
had severe sepsis and mortality was 8%.> This child also
presented with septic shock, requiring noradrenaline
infusion for hemodynamic support. Oz et al reported a
child who was treated with ACTH for infantile spasm
developing rotavirus gastroenteritis complicated by
nosocomial E. cloacae bacteraemia.'® Wutor et al reported
the unsuccessful treatment of sepsis due to multidrug-
resistant E. cloacae sepsis in a 25-month-old child.?

E. cloacae have the ability to secrete various cytotoxins
(enterotoxins, haemolysins, pore-forming toxins) and to
form biofilms, which are important in the pathogenicity of
E. cloacae infections.!
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Conclusions

Although E. cloacae bloodstream infections are
classically associated with nosocomial settings and
primarily affect individuals with underlying comorbidities,
they can rarely, cause community-acquired septicacmia,
which may manifest as a severe and potentially life-
threatening condition.
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Case Report

Cytotoxic Lesion of the Corpus Callosum (CLOCC) in a
Chinese Girl: A Case of Mycoplasma Meningoencephalitis

SWY Lau, LLY Tsunc

Abstract

Cytotoxic lesion of the corpus callosum (CLOCC), in the past is known as mild encephalitis/

encephalopathy with reversible splenial lesion (MERS), reversible splenial lesion syndrome, or transient
splenial lesions. CLOCC is a new normenclature which describes cytotoxic injury on the corpus callosum
secondary to various aetiologies. Magnetic resonance imaging of brain demonstrates lesions with
characteristic high-signal intensity on T2-weighted images with restricted diffusion in diffusion-weighted
images over corpus callosum which are often reversible. Early recognition of CLOCC and treatment of
the underlying aetiology leading to good neurological recovery in most cases. Proper counselling of
CLOCC with good prognosis may lessen parental anxiety.

Key words

Case Report

A 12 years old Chinese girl with good past health and
normal development was admitted to a tertiary hospital via
emergency department for fever and confusion in June
2024. She presented with 6 days of fever, right side otalgia
and coryzal symptoms. She was diagnosed to have right
acute otitis media (AOM) and was given courses of oral
cefuroxime and Augmentin by private doctor. She then
developed generalised band-like headache, light-
headedness and recurrent vomiting. Subsequently she had
confusion and auditory hallucination on the night before
admission. There was no seizure, weakness nor neck pain.

Physical exam on admission showed afebrile and stable
vitals, she was oriented with Glasgow Coma Scale (GCS)
at 15/15 but was slow in response and tired looking. There
were no signs of meningism nor focal neurological
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deficits. Her right ear tympanic membrane was dull. Other
systemic examinations were unremarkable. Our clinical
diagnosis on admission was possible encephalitis/acute
disseminated encephalomyelitis (ADEM) with partially
treated AOM.

She was empirically covered with ceftriaxone,
acyclovir, oseltamivir and doxycycline and was transferred
to paediatric intensive care unit (PICU) for further
management. She had progressive agitation, irritability,
fluctuation of consciousness with the lowest GCS at 13/15.
A course of intravenous immunoglobulin (IVIG) at
2 gram/kg was given since day of admission for possible
encephalopathy,
supplemented while waiting for metabolic and possible
influenza nasopharyngeal result.

Her initial blood test showed normal cell counts,
electrolytes, venous gas. There was mild elevated C-
reactive protein at 13.7 mg/L (reference </=5). Lumbar
puncture showed raised opening pressure at 24 cm H,O.
Cerebral spinal fluid (CSF) white cell count was elevated
to 110/mm? with 96.4% mononuclear cell with elevated
protein at 0.6 g/L (reference 0.15-0.45). Chest X-ray
was normal. Nasopharyngeal aspirate (NPA) yielded
mycoplasma pneumoniae. Blood culture, CSF bacterial
culture, viral study, acid-fast bacilli, lactate, and glucose
were unremarkable. Polymerase chain reaction analysis or
antibody detection of mycoplasma in the CSF was not

autoimmune levocarnitine was
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available. Subsequent blood and CSF encephalitis panel
including NMDAR was negative. Metabolic workup was
unremarkable. Serum interleukin-6 was elevated at
8.35 pg/ml (reference <1.25).

CT brain on admission showed bilateral mastoid
effusion. Urgent MRI brain and brainstem on same day
showed diffuse thin leptomeningeal enhancement with two
band-like and cresenteric shaped T2 hyperintense and T1
hypointense signal over right paramedian and midline of
splenium of corpus callosum. They show restricted
diffusion with low apparent diffusion coefficient (ADC)
values. The features are in favour of cytotoxic lesions
of the corpus callosum (CLOCCs) (Figure 1 a-c).
Electroencephalogram (EEG) showed generalised slow
background without epileptiform discharges. Features are
compatible with acute meningoencephalitis with CLOCC,
associated with mycoplasma infection.

A course of 7-day ceftriaxone and 10-day doxycycline
was given. Antivirals were stopped upon yielding negative
viral result. The girl's neurological status improved
drastically and became fully conscious since day 2 of
admission with resolution of hallucination and irritability
after treatment with antibiotic and IVIG. She had mild
impairment in executive functions (e.g. working memory,
calculation) which improved gradually during hospital
stay. Nasopharyngeal aspirate repeated on day 5 was
negative for mycoplasma. She has recovered back to
premorbid state and function since day 11, repeated lumbar
puncture showed improved white cell count at 37/mm?
with normal biochemistry. She was discharged on day 14.

Follow up MRI brain 1 month later showed substantial
improvement of previous T2 hyperintense lesion with
restricted diffusion at splenium as well as the
leptomeningeal enhancement (Figure 1 d-f). Repeated
EEG was normal. She demonstrated complete recovery
and adapted well in school on outpatient clinic follow up.

Discussion

This case report presented a girl with
meningoencephalitis with mycoplasma infection. Initial
MRI Brain showed features of CLOCC which showed
drastic clinical and radiological recovery upon antibiotic
treatment and immunotherapy with IVIG.

Mycoplasma pneumoniae is a common organism for
community acquired pneumonia, with neurological
symptoms being the most common extrapulmonary
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complications, up to 7% of hospitalised patients may have
neurological symptoms.! Common neurological diseases
related to mycoplasma includes encephalitis, meningitis,
polyradiculitis, and myelitis etc. Mycoplasma accounts for
5-30% of all of the reported encephalitis cases.' Yet, the
exact pathogenesis is still unclear. The postulated
pathogenesis involves either direct invasion of the nervous
system, neurotoxin or immune-mediated inflammatory
response induced by the acute infection.!? Despite
mycoplasma infection are quite common in Hong Kong,
there were no reported local case report of M. pneumoniae-
associated encephalopathy with CLOCC in children to
date.

Cytotoxic lesions of the corpus callosum (CLOCCs)
are lesions described to be oval, small and reversible lesion
in corpus callosum usually at midline with restricted
diffusion restriction on MRI which has T2 enhanced signal
intensity.** Previously this disease is also known as mild
encephalitis/encephalopathy with reversible splenial lesion
(MERS), reversible splenial lesion syndrome (RESLES),
or transient splenial lesions (TSL). However, the cytotoxic
lesions may not always be reversible, involve splenium nor
associated with encephalopathy.’ The new terminology of
CLOCC is more accurate term to describe clinical and
radiological presentation as well as pathophysiologic
hypothesis of vulnerability of corpus callosum to
excitotoxic injuries.> The corpus callosum, especially the
splenium is most susceptible as they have abundant
neurotransmitters such as cytokine, glutamate, toxin, drug
and other excitatory receptors in neurons, astrocytes, and
oligodendrocytes compared to other parts of brain.’

There are various proposed aectiologies for CLOCC
which include infections (e.g. influenza, rotavirus, Epstein-
Barr virus, measles, mumps, varicella-zoster, adenovirus,
herpesvirus, COVID-19, Salmonella, mycoplasma and
Legionnaire's disease), metabolic (e.g. hyponatraemia,
hypoglycaemia, and hyperammonaemia), epilepsy, drug-
related (e.g. abrupt withdrawal of anti-epileptics, use of
chemotherapeutic agents, metronidazole), trauma, vascular,
malignancies etc.>>® Infection was one of the commonest
aetiology.>® Around 97.7% of CLOCC were present with
prodromal symptoms of infection.® Viral infection (e.g.
influenza and rotavirus) contribute the largest proportion
(75%) in paediatric patients, followed by bacterial infection
(7%), and seizures or epilepsy (4%).> Mycoplasma was the
commonest causative agent for bacterial cause.>® The
infection induced a cascade of complex inflammatory
cytokines (IL-1 and IL-6) and stimulated cell reactions.
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Figure 1 a-c  Axial MRI brain of patient on day of admission. MRI showed leptomeningeal enhancement with two band-like and

cresenteric shaped lesions at paramedian and midline of the splenium of corpus callosum. They showed restricted diffusion with

(a) hyperintensity on diffusion-weighted image, (b) hypointensity on ADC map and (c) hyperintensity on T2-weighted image.

Figure 1 d-f Axial MRI brain of patient on 37 days after initial scan. MRI showed substantial resolution of abnormal signals at the

splenium of corpus callosum on (d) diffusion-weighted image, (¢) ADC map and (f) T2-weighted image.

These cell-cytokine interactions drastically increased
cytokines and glutamate levels which cause excitotoxicity
and dysfunction of cells with influx of water, result in
cytotoxic oedema.’’ From our case, the plasma IL-6 level
was elevated ~6 times of baseline which demonstrated the
active inflammatory process. This may also support the
postulated theory of cytokine-induced injury to the corpus
callosum.

Clinical manifestations of CLOCC mimics ADEM/
encephalitis include seizures, confusion, delirium, ataxia,
drowsiness, headache and even coma which could be
distressing. Most common presentation was seizure

(81.5%), followed by headache or dizziness (29.2%) and
disturbance on consciousness (23.1%), other less common
symptoms include ataxia, abnormal behaviour, limb
weakness etc.®

However, with the radiological findings of CLOCC, we
are more confident to predict the prognosis and clinical
outcome. Unlike other encephalitis and ADEM, patients
with CLOCC usually have good prognosis and most showed
complete recovery in few days to within 1 month.5%9 A large
paediatric case series showed resolution of lesion in MRI in
all cases with normal neurodevelopment.® Resolution of
MRI lesions usually lag behind neurological recovery for 1
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week onwards. Some cases even resolved without specific
treatment.’ Rarely, there were isolated reported cases with
longer recovery period with need for ICU support or
having persistent neurological deficit with comatose or
bedridden state.” The therapeutic regimens varies from
conservative  approach  to  treatments  include
antimicrobials, anti-epileptic  drugs, correction of
electrolytes, corticosteroids, and IVIG.*® Use of mannitol
was implemented in case with raised intracranial pressure.®
Currently there are no consensus on the standard treatment
for CLOCC due to heterogeneity of aetiologies. Though on
postulation, immunotherapy may play a role to hasten
inflammation and hence further damage to the brain.
There are several differential diagnoses of CLOCC to
be considered, like ADEM, as few patients can present
with isolated splenium lesion in early stage, associated
with encephalopathy, which also shared similar clinical
presentations and recover after immunomodulatory
therapy. MRI in ADEM usually shows multiple foci of T1
and T2 image with enhancement in bilateral or asymmetric
subcortical white matters, which usually evolve over
weeks to months and lesions disappear after several
months.” Autoimmune encephalitis e.g. anti-N-methyl-D-
aspartate receptor encephalitis also share similar clinical
presentations. Corpus callosum infarction could be another
mimic, which tend have multifocal areas of diffusion
restriction, more subcortical involvement, with lateralised
splenial lesion rather than midline involvement.'® It is rare,
due to the abundant collateral supply of blood from
anterior and posterior circulation. Integrating the clinical,

Table for summary of CLOCC
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laboratory and radiographic characteristics can help to
deduce the correct diagnosis.

Conclusion

CLOCC is a rare clinical radiological syndrome in
paediatric populations which describes the cytotoxic injury
to corpus callosum especially the splenium. Radiological
finding of oval, small lesion in corpus callosum usually at
midline with restricted diffusion on MRI with T2 enhanced
signal intensity, which are often reversible on follow up
scan may hint us to the diagnosis. Most reported cases have
good recovery. Increasing awareness of this disease entity
can allow physicians to provide accurate prognostic
information to parents to aid counselling as well as guiding
treatment regimen and management.
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Presenting clinical features

Seizure, confusion, delirium, ataxia, drowsiness, weakness, headache, and coma

Oval, small lesion in corpus callosum usually at midline with typical high T2 signal, low T1 signal,

restricted diffusion, and lack of contrast enhancement. Lesions are often reversible within few days to

Workup to look for aetiologies such as infection, metabolic, epilepsy, drug-related, traumatic,

MRI features

several weeks on follow up scan
Investigations

vascular, autoimmune and malignancy
Treatment

Depends on aetiology, varies from supportive to specific treatments like antimicrobials, anti-epileptic

drugs, correcting electrolytes, corticosteroids, and IVIG etc.

Prognosis Generally favourable
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A Flawed Study: Evaluation of Erythrocytic
Indices in Children with Iron Deficiency

Dear Editor,

I was puzzled by the recent article titled Evaluation of
Erythrocytic Indices in Children with Iron Deficiency
published in the Hong Kong Journal of Paediatrics by
Akbayram and Orkmez.! There is a serious flaw in the
design of the study that would invalidate the results and the
conclusion.

The authors recruited 400 children with iron
deficiency, defined by their serum ferritin at 15 ng/mL or
less. They were further divided into two groups: (A) iron
deficiency anaemia with Hb <11 g/dL, and (B) iron
deficiency with Hb >11 g/dL (non-anaemic). Comparing
the erythrocytic indices between group A and group B and
noting that the Hb, haematocrit (Hct), mean corpuscular
volume (MCV), mean cell haemoglobin (MCH), and mean
cell haemoglobin concentration (MCHC), and red cell
distribution width (RDW) were significantly different
between the two groups, the authors concluded that
erythrocytic indices were useful as biomarkers to
differentiate iron deficiency anaemia from iron deficiency.

In statistics, when data sets of variables are compared
between two groups, it is important to realise that the
variables should be independent of how the population
groups are defined. If any of the variables is part of the
group definition, the result of the comparison is
intrinsically biased and thus invalid. This is an error of
circular analysis where artefactual results are obtained
when study subjects have been manipulated in favour of a
test variable.?

Letter to the Editor

In this study, haemoglobin or Hb, one of the indirect
means of measuring total red cell mass, has been used to
define group A and group B. It is of no surprise that the
mean Hb levels between the two groups of patients are
statistically different. Het (in %), the other way of indirect
measurement of total red cell mass and can be roughly
estimated by multiply Hb (in g/dL) by 3, is another way of
expressing haemoglobin. Furthermore, MCV=Hct/red cell
count; MCH = (Hb x 10)/red cell count; and MCHC = Hb/
(MCV x red cell count). Thus, all these variables vary in
relation to Hb. The statistically significant findings when
computing and comparing these variables are thus
expected. This is like comparing billionaires and
millionaires and concluding that the banks accounts and
wealth assets of billionaires are significantly more than
those of millionaires.

Hence, because of these flaws in the study design, the
study findings are meaningless and the conclusion drawn
is invalid.
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MCQ

Instruction:

1. Please use pencil to shade the box for the best and correct answer (only one answer for each question).
2. Send back the answer sheet (see loose leaf page) to the Hong Kong College of Paediatricians. One point will be awarded
to each article if >3 of the 5 answers are correct. The total score of the 4 articles will be 4 CME points.

(A) Investigation of the Relationships Among
Maternal Anxiety, Infantile Colic and
Sociodemographic Characteristics of the
Family

1. Which of the following criteria is used for the
diagnosis of infantile colic (IC)?
a. Rome III criteria
b. Rome IV criteria
c. Wessel's Rule of Twos
d. DSM-5 criteria
e. WHO infant crying index

2. Which of the following statements about the diagnosis

of IC is true according to the Rome IV criteria?

a. Diagnosis is based on laboratory findings.

b. IC requires evidence of growth failure.

c. Episodes must start and end within the first five
months of life.

d. IC is confirmed only if the infant has a
gastrointestinal infection.

e. Crying duration must exceed 6 hours per day.

3. Which of the following is not a commonly proposed
mechanism in the pathophysiology of IC?
a. Gastrointestinal motility disorders
b. Food allergies
c. Maternal anxiety during pregnancy
d. Congenital heart disease
e. Gut microbiota imbalance

4. 1IC 1is classified under which of the following
categories?
a. Infectious gastrointestinal diseases
b. Functional gastrointestinal disorders
¢. Autoimmune gastrointestinal diseases
d. Metabolic disorders
e. Structural gastrointestinal abnormalities

Which of the following is considered the first-line
treatment for IC?

a. Probiotic therapy

b. Simethicone drops

c¢. Caregiver education and reassurance

d. Antibiotic therapy

e. Surgical intervention

(B) Can Neutrophil to Lymphocyte Ratio Predict

Duration of Hospitalisation in Term Infants with
Early Neonatal Infection?

Which of the following is considered the gold standard
for the diagnosis of neonatal sepsis?

a. Complete blood count (CBC)

b. Blood culture

c¢. C-reactive protein (CRP)

d. Neutrophil-to-lymphocyte ratio (NLR)

e. Clinical sepsis scoring system

Why is predicting the length of hospital stay important

in neonatal intensive care units?

a. It helps reduce unnecessary laboratory testing

b. It supports resource planning and reduces hospital-
acquired infection risk

c. It prevents the need for respiratory support

d. It eliminates the need for inflammatory biomarkers

e. It reduces antibiotic resistance development

What is the main advantage of the neutrophil-to-

lymphocyte ratio (NLR) compared to CRP in neonatal

sepsis evaluation?

a. Higher specificity

b. Immediate availability from routine CBC without
additional cost

¢. More reliable than blood culture

d. Better long-term prognostic accuracy

e. Less affected by maternal factors



Which of the following statements about C-reactive

protein (CRP) in neonatal infections is correct?

a. CRP levels peak immediately after infection begins

b. CRP is the least reliable acute-phase reactant in
neonates

c. CRP secretion begins 4—6 hours after inflammation
and peaks within 36-48 hours

d. CRP cannot be used for monitoring neonatal sepsis

e. CRP values remain stable and are not affected by
gestational age

Which of the following factors can influence
leukocyte and neutrophil counts in neonates, apart
from infection?

a. Maternal fever and hypertension

b. Mode of delivery

c. Perinatal asphyxia and meconium aspiration

d. All of the above

e. None of the above

(C) Exploring Parental Decision-Making in Paediatric

Clinical Trials: Evidence from Malaysia

What research design was used in this study to explore
parental decision-making?

a. Quantitative cross-sectional survey

b. Randomised controlled trial

c. Qualitative study using semi-structured interviews
d. Mixed-methods cohort study

e. Case—control study

Which factor most strongly encouraged parents to

agree to their children's participation in the clinical

trial?

a. Availability of alternative private healthcare
services

. Pressure from healthcare institutions

. Trust in the treating doctor and prior engagement

. Parents' educational background

. Requirement to follow hospital policy

o o o0 o

How did the child's health status influence parental

decision-making?

a. Parents preferred participation only when the child
was healthy

b. Parents avoided trials due to fear of worsening
illness

c. Parents were more willing when the child's
condition was poorly controlled

d. Health status had no influence on decisions

e. Parents relied solely on financial incentives
regardless of health status
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Which of the following best describes the role of

altruism in parental decision-making?

a. Parents participated mainly to receive monetary
incentives

b. Altruism was not mentioned as a motivating factor

c. Parents hoped participation would benefit future
children with similar conditions

d. Parents believed altruism conflicted with their
child's best interest

e. Altruism only influenced parents with higher
income

Which doctor-related attribute was identified as

important in influencing parental consent?

a. Use of complex medical terminology

b. Strict enforcement of study procedures

c. Effective communication in simple, understandable
language

d. Minimal interaction with parents to reduce bias

e. Delegation of consent discussions to junior staff

(D) The Reliability of Neuromotor Assessment

Using Test of Infant Motor Performance
Screening Items in Infants

What is the primary clinical advantage of using the

Test of Infant Motor Performance Screening Items

(TIMPSI) compared with the full Test of Infant Motor

Performance (TIMP)?

a. It allows precise diagnosis of cerebral palsy
subtypes

b. It includes a larger number of test items for detailed
scoring

c. It requires less time and reduces stress for infants
during assessment

d. It measures sensory integration and visual tracking

e. It eliminates the need for professional training

In this study, what population was specifically targeted

for evaluating the reliability of TIMPSI?

a. Term-born healthy infants

b. Infants with neuromuscular diseases only

c. High-risk infants under four months of corrected
age

d. Infants above one year of age

e. Children with developmental coordination disorder
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Which of the following best describes the implication
of the high inter-rater and test-retest reliability found
in the study?

a.

b.

TIMPSI requires advanced imaging support for
accuracy

TIMPSI can be reliably applied by different trained
clinicians using standard protocols

. TIMPSI results vary significantly depending on the

tester's experience

. The test is unsuitable for infants younger than 38

weeks PMA

. The test produces inconsistent results due to

behavioural variation

According to the authors, how should TIMPSI be
positioned within the framework of neuromotor
assessment?

a.

b.

As a replacement for the full TIMP in all clinical
contexts

As an initial screening tool preceding comprehensive
evaluation

As a diagnostic tool for long-term neurodevelopmental
outcomes

d. As a test limited to research settings only

. As a measure of caregiver—infant interaction quality

What limitation did the authors highlight regarding the
generalidability of TIMPSI in this study?

a.
b.
c.

. Video-based

The study excluded all premature infants
The test lacks standardised scoring guidelines
The small, region-specific sample
generalisation across diverse populations
assessment  reduced

limits

inter-rater
consistency

. TIMPSI overestimates developmental delays in

older infants

Answers of October issue 2025
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