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Introduction

Kangaroo Mother Care (KMC) is a type of newborn 
care involving skin-to-skin contact with the mother or 

caregiver, leading to responsive care giving.1 It has been 
endorsed by the World Health Organization (WHO) as a 
low cost, safe and effective intervention in reducing 
morbidity and mortality among preterm and low birth 
weight newborns.2

Though traditionally used in preterm and low birth 
weight babies, skin-to skin contact has also been advocated 
as a standard of care in healthy term newborns.3 For 
instance, in a study by Ramani et al4 KMC for a duration 
of either for at least 80% of the time or at least 9 hours 
during the day of birth was effective in preventing 
hypothermia in term infants.

Hypoxic Ischaemic Encephalopathy (HIE) in a neonate 
is of great concern to the neonatologists and paediatricians 
and is a significant cause of mortality and short and long 
term morbidities in them.5

Abstract Introduction: Hypoxic ischaemic encephalopathy (HIE) is a significant cause of mortality and short and 
long term morbidities. Aim: To study the effect of Kangaroo Mother Care (KMC) on outcomes in babies 
with mild and moderate HIE. Methods: In this un-blinded randomised controlled trial over a duration of 
30 months, all inborn neonates with mild and moderate HIE (defined by Levene's staging), irrespective 
of gestational age, were included in the study. Neonates were partitioned into an intervention or KMC 
group (those receiving KMC in addition to the ongoing management) and a control group (receiving only 
medical and supportive management). The two groups were later analysed for primary (good or poor) and 
secondary outcomes (including mean duration of Neonatal Intensive Care Unit (NICU) stay, mean 
duration of hospital stay and progression of stage of HIE). Data were analysed using the Epi-info 
software version 7.2.0.1. Results: Out of 165 patients with HIE, 35 patients were excluded (due to 
different reasons) and the remaining were divided into a KMC or intervention (n=65) and control groups 
(n=65). Primary outcome was good in 56 (86.1%) patients and poor in 9 (13.8%) patients in the KMC 
group. Mean duration of NICU stay was 3.14 days (1.00-20.00; SD 3.88) in the KMC group which was 
significantly less than (p=0.005) 5.19 days (1.00-23.00; SD 4.244) in the control group. Mean duration 
of hospitalisation was not statistically different in the case and control groups (p=0.208). Progression 
from mild to moderate HIE was seen in 2 (2/65=3.0%) patients in the KMC group and showed marginal 
statistical significance (p=0.081) compared with the control group where progression was seen in 9 (9/65 
=13.8%). Conclusion: Patients with mild to moderate HIE in NICU receiving KMC had a significantly 
shorter duration of NICU stay thus prompting more robust research on this subject.
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the total inborn NICU admissions. Number of inborn 
NICU admissions during the study period was 866. Taking 
a margin of error of 5%, sample size was calculated to be 
160.

KMC was initiated within 24 hours of birth after initial 
stabilisation. Cases were subject to minimum 6 hours/
baby/day of KMC; between 6:00 hours-8:00 hours, 11:00 
hours-13:00 hours and 16:00 hours-18:00 hours, between 
two feeds, whilst in NICU; along with continued medical 
management. These timings were chosen in line with the 
fact that there was minimal traffic and disturbance in the 
NICU before and after the morning consultant rounds, and 
before the evening consultant rounds respectively. The 
control group on the other hand received continued 
medical and supportive management only.

KMC was done by placing a naked infant on the bare 
chest of mother.11 In case the mother was sick or not 
available, any other guardian available gave skin-to-skin 
contact. KMC was aborted in case of seizure or any 
untoward event. 

Both the KMC and control groups were analysed for 
primary and secondary outcomes. 

Primary outcome was defined on the basis of in-
hospital outcome as:

1. Good (Survival) or 
2. Poor (Mortality)
Secondary outcomes included:
1. Mean duration of NICU stay; 
2. Mean duration of hospitalisation and 
3. Progression of stage of HIE

Patients' demographic and clinical details were 
recorded on a predesigned standardised data collection 
proforma. Data was later entered into Microsoft Excel 
worksheet 2013 and thence analysed using the Epi info 
software version 7.2.0.1. Frequencies were calculated for 
categorical data and mean and standard deviation (SD) for 
continuous variables. A p value of <0.05 was considered to 
be statistically significant.

Results

We enrolled 165 patients of HIE admitted to NICU 
during the study period. Of these, 8 patients with severe 
HIE, 19 patients requiring intubation for more than 24 
hours and 3 patients with congenital malformations (1 with 
congenital diaphragmatic hernia and 2 with congenital 
cyanotic heart disease) were excluded (Figure 1). Also, 5 

However, more evidence is still needed for the 
prevention and management of perinatal asphyxia and 
neonatal encephalopathy especially in low and middle 
income countries.6,7

To the best of our knowledge, the role of KMC has yet 
not been explored in HIE. Hence, this study aimed at 
studying the effect of KMC on outcomes in neonates, 
admitted in Neonatal Intensive Care Unit (NICU), with 
mild and moderate HIE.

Aim

To study the effect of Kangaroo Mother Care (versus 
'no intervention'), in inborn neonates admitted to NICU 
with mild and moderate HIE, on primary and secondary 
outcomes (defined in the Methods section). 

Patients and Methods

This was an un blinded randomised controlled trial 
conducted in the NICU of a tertiary care teaching hospital, 
over a duration of 30 months (July 2021-December 2023), 
after obtaining ethical clearance from the Institutional 
Ethics Committee.

HIE was classified as per the Levene's staging8 into 
mild, moderate and severe. Standard definitions9 were used 
to define neonates, gestational age and birth weight.

Neonates delivered in the hospital and getting admitted 
to NICU, with mild and moderate HIE, were included in 
the study, after taking a written informed consent from 
their parents or guardians. Patients with severe HIE, those 
requiring ventilator support for more than 24 hours, those 
with congenital malformations, or those whose parents 
gave a negative consent were excluded from the study. 
Neonates going Leave against Medical Advice (LAMA) 
anytime during the NICU stay were also excluded. 
Neonates who satisfied the inclusion criteria, were 
randomised into an intervention or KMC group (those 
receiving KMC along with medical and supportive 
management) and a control group (receiving only medical 
and supportive management). Randomisation was done on 
the basis of computer generated random numbers.

According to the National Neonatal Perinatal Database 
(NNPD) report from India, incidence of HIE is 1.4% 
among the institutional deliveries.10 However, since our 
study was based in NICU, we took the NICU based 
prevalence of HIE in our hospital which is around 15% of 
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patients took LAMA during the course of their NICU stay, 
due to personal reasons. Thus finally 130 patients were 
included in the study and randomised to KMC (65 patients) 
and control (65 patients) groups.  

Baseline demographic characteristics were similar in 
both the groups (Table 1). Majority of newborns were 
males (77/130=59.2%). Most of them were appropriate for 
gestational age (AGA) (118/130=90.4%) followed by 
small for gestational age (SGA) (9/130=7.1%) and large 
for gestational age (LGA) (3/130=2.4%) respectively. 
Mean birth weight of the neonates enrolled was 2668 
grams (1660-3570 grams; SD 352.94).

Maternal risk factors included hypothyroidism 
(6/130=4.6%), hypertension (43/130=33.4%), gestational 
diabetes mellitus (31/130=23.8%), epilepsy (9/130=7.1%) 
and sepsis (4/130=2.3%). There were no maternal risk 
factors in 37 (37/130=28.5%) patients. 

Most of the newborns were delivered by lower segment 
caesarean section (65/130=50.0%). Majority of newborns 
were term (96/130=73.8%). Thirty-four babies (34/130= 
26.1%) were born preterm. These included 20 (20/130= 
15.4%) late preterm neonates, 7 (7/130=5.4%) moderate 

and 7 (7/130=5.4%) early preterm neonates each. Mean 
birth weight was 2668 grams (1660-3370; SD 352.9).

Ninety-three (93/130=71.5%) patients had mild HIE 
and 37 (37/130=28.6%) patients, had moderate HIE. The 
KMC group had 45 neonates with mild HIE and 20 with 
moderate HIE. The control group had 48 neonates with 
mild HIE and 17 neonates with moderate HIE.

Co-morbidities associated or developed during the 
hospital stay included neonatal hyper bilirubinaemia 
(57/130=43.8%), neonatal sepsis (24/130=18.4%), 
meconium aspiration syndrome (38/130=29.2%) and acute 
kidney injury (5/130=3.8%), seizures (9/130=6.9%), 
necrotising enterocolitis (1/130=0.7%) and shock (5/130= 
3.8%). Some neonates had more than one comorbidity.

Primary outcome was good in 56 (56/65=86.1%) 
patients and poor in 9 (9/65=13.8%) patients in the KMC 
group. In the control group, 50 (76.9%) patients survived 
and 15 (23.0%) succumbed to their illness. This difference 
in primary outcome was not statistically significant 
(p=0.139).

Mean duration of NICU stay was 3.14 days (1.00-
20.00; SD 3.88) in the KMC group which was significantly 

Figure 1 Patient flow chart.
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less (p=0.005) (Figure 2) compared with that in the control 
group, 5.19 days (1.00-23.00; SD 4.244). 

Mean duration of hospitalisation was 5.67 days (1.00-
24.00; SD 4.25) in the KMC group and 6.61 days (1.00-
25.00; SD 4.32) in the control group. This difference in 
outcome was not statistically significant though (p=0.208) 
(Figure 3).

Progression from mild to moderate HIE was seen in 2 
(2/65=3.0%) patients in the KMC group and 9 (9/65=13.8%) 
patients in the control group. This difference showed marginal 
statistical significance (p=0.081). None of the patients with 
moderate HIE showed progression to severe HIE in the KMC 
group and 3 (3/65=4.6%) patients progressed to severe HIE in 
the control group (p=0.161) (Figure 4).

Table 1 Characteristics of the patients enrolled 
Characteristics Total n=130 (%) KMC (n=65) Control (n=65) P value
Sex
 Males 77 (59.2) 40 37 0.726
 Females 53 (40.7) 25 28 0.699
Birth weight
 AGA 118 (90.4) 58 60 0.817
 SGA 9 (7.1) 5 4 0.784
 LGA 3 (2.4) 2 1 0.640
Maternal risk factors
 Maternal hypothyroidism 6 (4.6) 4 2 0.506
 Maternal hypertension 43 (33.4) 20 23 0.678
 Gestational diabetes 31 (23.8) 17 14 0.637
 Epilepsy 9 (7.1) 5 4 0.784
 Sepsis 4 (2.3) 3 1 0.417
 None 37 (28.5) 16 21 0.464
Mode of delivery
 LSCS 65 (50) 35 30 0.545
 Normal vaginal 57 (43.8) 25 32 0.378
 Assisted vaginal 8 (6.1) 5 3 0.562
Gestational age
 Term 96 (73.8) 45 51 0.495
 Preterm 34 (26.1) 20 14 
   ● Early preterm 7 (5.4) 4 3 0.757
   ● Moderate preterm 7 (5.4) 4 3 0.757
   ● Late preterm 20 (15.4) 12 8 0.449
Severity of asphyxia
 Mild asphyxia 93 (71.5) 44 47 0.732
 Moderate asphyxia 37 (28.6) 21 18 0.667
Neonatal co-morbidities (Some neonates had >1 co-morbidity) 
 Meconium aspiration syndrome 38 (29.2) 18 20 0.772
 Neonatal hyperbilirubinaemia 57 (43.8) 30 27 0.705
 Neonatal sepsis 24 (18.4) 14 10 0.485
 Acute kidney injury 5 (3.8) 2 3 0.716
 Seizures 9 (6.9) 2 7 0.171
 Necrotising enterocolitis 1 (0.7) 1 0 0.421
 Shock 5 (3.8) 3 2 0.716
 Requirement of ventilation 7 (5.3) 2 5 0.354
 None 6 (4.6) 1 5 0.183
KMC: Kangaroo mother care; AGA: appropriate for gestational age; SGA:small for gestational age; LGA: large for gestational age; LSCS: lower segment 
caesarean section



Figure 2 Mean duration of NICU stay.
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Figure 3 Mean duration of hospital stay.



Figure 4 Progression from mild to moderate stage.
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Discussion

Patients with HIE, receiving KMC had a significantly 
shorter duration of NICU stay and showed less significant 
progression from mild to moderate HIE, in this study. 
None of the patients with moderate HIE showed 
progression to severe HIE in those receiving KMC.  

To the best of our knowledge, this is the first study to 
evaluate the effects of KMC in babies with mild and 
moderate HIE. Hence there is a paucity of literature on this 
particular aspect of neonatal care.

Birth asphyxia accounts for the majority of neonatal 
deaths12 and interventions aimed at improving its 
management can have marked impact on outcomes 
especially in resource limited settings.6

KMC as an intervention has been studied in various 
maternal and neonatal conditions. Beneficial effects of 
KMC for mothers have been reported in maternal 
attachment,13 early resolution of maternal pain,3 alleviation 
of postpartum maternal depression14 and improvement in 
parents' sleep quality, mood, parent-infant interaction and 
serum cortisol concentrations in parents.15

Beneficial effects of KMC for neonates, have already 
been reported in the management of neonatal 
hypothermia,4,16 neonatal pain management,17 improvement 

in physiological stress parameters18 and non-pathological 
jaundice19 in newborns, as also providing morbidity and 
mortality20 benefit to them. It has also been shown to 
improve the rates of exclusive breastfeeding,21 development 
of oral skills22 and increased weight gain23 in neonates. 

A recent randomised controlled trial has revealed that 
infants receiving KMC, show left frontal brain activation 
patterns (asymmetry and coherence)24 KMC also leads to 
moderate to large increases in oxytocin and moderate 
decreases in cortisol activity which may garner favourable 
neuro maturational and neurological outcomes for such 
mother-infant dyads.25

KMC is also shown to be associated with improved 
neuro-developmental outcomes in preterm infants.25,26

A qualitative study done in 11 NICUs in British Columbia 
also stressed that KMC is an evidence based 
developmental strategy associated with improved short 
and long term outcomes in preterm infants.27

In a study by Jegannathan et al,28 the average duration 
of KMC was 4.6 hours/baby/day which was increased to 
16.6 hours/baby/day as a quality improvement initiative. 
Another study has reported that KMC for duration of at 
least 9 hours/baby/day on the day of birth was effective in 
preventing hypothermia in term infants.4 However, we 
could provide KMC for only 6 hours/baby/day as the study 
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was conducted in the NICU.
In the current study there was a statistically significant 

reduction in the length of NICU stay in babies receiving 
KMC compared with the controls. However, this did not 
translate into a statistically significant difference in the 
total duration of hospitalisation. Such an impact on the 
length of hospital stay was also not seen by Guo.29

In contrast, in a systematic review on the effectiveness 
of Kangaroo Mother Care on the hospitalisation period of 
preterm and low birth weight infants, there was a 
statistically significant reduction in the length of hospital 
stay (in days) in the KMC group compared with the group 
receiving only conventional care (MD -4.66, 95% CI -7.15 
to -2.17).30 A meta-analysis including 17 randomised 
controlled trials and 17, 668 participants also concluded 
that KMC had a favourable effectiveness on secondary 
clinical outcomes such as mean duration of hospital stay, 
hypothermia and sepsis.31

In a multi-year analysis of KMC outcomes in rural 
Tanzania, KMC was associated with 70% survival overall 
and 92% survival after the first 24 hours of life. In our 
study the survival rate in the KMC group was 86.1%, 
which is comparable to the study aforesaid.32

Conclusion

Neonates with mild and moderate HIE receiving in-
NICU KMC had a significantly shorter duration of NICU 
stay compared with those not receiving the same.

Limitations

This study has the following limitations. First, the 
neuro-developmental outcomes of babies with HIE were 
not studied. Second, weight gain as an outcome was not 
compared between the two groups as this was not the 
objective of our study. Third, majority of newborns in this 
study were term, were AGA, had mild HIE and had a 
normal birth weight. These factors could be confounding.

Future Directions

More studies with a larger sample size and long term 
follow-up are required to address these limitations.
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Introduction

Celiac disease (CD) is a chronic enteropathy with a 
variety of presentation patterns that manifests after gluten 
ingestion in genetically susceptible individuals.1 The 
prevalence of the disease in paediatric patients varies 
between 1/300 and 1/80 in Europe and America; however, 
it is approximately 1% worldwide.2 As awareness of this 
disease increases, its incidence is on the rise. The treatment 
for this disease is a lifelong gluten-free diet.3 CD presents 
with a wide range of multisystemic manifestations, such as 
malnutrition, growth retardation, precocious puberty, 
osteoporosis, and particularly villus destruction triggered 

by gluten intake. It is also common for CD patients to 
suffer from neuropsychiatric symptoms, such as perception 
impairments, irritability, behavioural problems, anxiety, 
depression, and fatigue.4 Furthermore, CD patients are 
adversely affected psychologically, physically, and 
socially by lifelong dieting, in addition to all these 
complications.5 Numerous studies have shown that 
children with chronic diseases have a decreased Quality of 
life (QoL) because of chronic disease.6,7 QoL is a 
multidimensional state of physical, emotional, mental, and 
social well-being perceived due to the impact of the illness, 
its complications and treatment.8 The measurement of 
health-related QoL (HRQoL) is becoming increasingly 
important, particularly among chronically ill individuals. 
Children in particular are affected by the disease itself, as 
well as disease-related factors and many family-related 
factors. The assessment of QoL in children is, however, 
challenging.9

In Turkey, numerous surveys have been conducted 
regarding the measurement of QoL related to CD, but no 
comparison has been made with a healthy control group. 
Patients and their parents with lifelong diet therapy were 
administered the Paediatric Quality of Life Inventory 
(PedsQL) inventory in our study to measure their QoL.

Abstract Purpose: In our study, we aimed to measure the quality of life (QoL) of patients and parents using the 
PedsQL questionnaire in our celiac disease (CD) group. Methods: The study was prospectively designed 
between 1/06/2020 and 01/09/2020. Paediatric Quality of Life Inventory  4.0 scales for children and parents 
were used as the QoL scales. Findings: Children diagnosed in the first two years and their parents were more 
adversely affected in terms of physical, social, and psychosocial health. There was also a weak positive 
correlation between body mass index at the last follow-up and parental emotional functional score and total 
scale score (TSS). The Total Physical Health Score, Social Functioning Score and TSS of the parents of 
children with constipation were lower. There was a strong correlation between children's and parents' 
responses to the same questions regarding School Functioning Score, Total Psychosocial Health Score, and 
TSS. Conclusion: CD has a serious impact on the QoL of children and parents.

Key words Celiac disease (CD);  Paediatric;  Paediatric Quality of Life Inventory (PedsQL);  Quality of life (QoL)
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items is reversed: 100 points if the answer is marked as 
never, 75 points if it is marked as rarely, 50 points if it is 
marked as sometimes, 25 points if it is marked as often, 
and 0 points if it is marked as almost always. The scores 
are summed and divided by the number of items completed 
to obtain a total score, with a median score between 0 and 
100,11 and high total score means better HRQoL.13

The scale has separate forms for parents and children, 
with separate scales of 5-7 years, 8-12 years, and 13-18 
years for children and separate scales for 2-4 years, 5-7 
years, 8-12 years and 13-18 years for parents. All forms, 
including the parent forms, have exactly the same items. 
Since this inventory only has Turkish versions for the 8-12 
and 13-18 age groups and validity and reliability studies 
were conducted only in these age groups, patients in this 
age group were included in our study.

In the statistical analysis categorical variables were 
expressed as numbers and percentages, whereas 
continuous variables were summarised as the mean and 
standard deviation and median and inter quantile range 
when appropriate. We compared categorical variables 
between groups by using Chi-square test and the 
comparison of continuous variables between two groups 
were analysed by using Student's t test or Mann‒Whitney 
U test. The normality of distribution for continuous 
variables was confirmed with the Shapiro‒Wilk test. For, 
depending on whether the statistical hypotheses were 
fulfilled. For the comparison of more than two groups, 
one-way ANOVA or the Kruskal‒Wallis test was used 
depending on whether the statistical hypotheses were 
fulfilled. For normally distributed data, Tukey or Games & 
Howell tests were used for multiple comparisons of groups 
with respect to homogeneity of variances. For non-
normally distributed data, the Bonferroni-adjusted Mann‒
Whitney U test was used for multiple comparisons 
between groups. The Pearson correlation coefficient or 
Spearman rank correlation coefficient was used to evaluate 
correlations between measurements. SPSS Statistics 
version 20.0 (SPSS reference: IBM Corp. Released 2011. 
IBM SPSS Statistics for Windows, version 20.0. Armonk, 
NY: IBM Corp.) were performed in the analyses. The 
statistical significance level was set at 0.05.

Results

A total of 142 patients with CD (138 from Turkey, 4 
from other ethnicities) were included in the study. The 
demographic data of the patients are presented in Table 1.

Methods 

Our study was prospectively designed in Paediatric 
Gastroenterology Outpatient Clinic of Adana City  
Hospital between 1.06.2020 and 01.09.2020. Totally 142 
patients between 8-18 years (all had motor and mental 
competence to answer the survey questions) diagnosed 
with CD and 50 children as a control group (in the same 
age as the patient group and had no chronic disease) and 
their parents were included.10 The PedsQL inventory was 
administered to the children in both groups to measure 
QoL, and the results were compared. The same 
questionnaire was also administered to the parents of the 
children in both groups to assess the children's QoL from 
the parent's perspective. Children with psychiatric 
disorders or severe neurological findings and their parents 
were excluded from the study. For children and parents 
whose native language was not Turkish, the questionnaire 
was translated into their native language by an interpreter. 
The questionnaire was administered only to the mothers of 
the children to reduce differences between parents. Written 
and verbal informed consent was obtained from the 
parents. 

Ethical approval was obtained from Adana City Hospital 
(date: 20.05.2020, number: 867/57) Ethic Committee. We 
adhered to the Declaration of Helsinki principles. 

The Paediatric Quality of Life Inventory (PedsQL)
The PedsQL is a general QoL scale developed by Varni 

et al11 in 1999 and can be used in children aged 2-18 years 
with chronic illness. In the Turkish version of the PedsQL 
4.0, the child and parent scales include the same questions 
for ages 8-12 and 13-18. The reliability and validation 
study of the Turkish version of the questionnaire was 
conducted in 2007.12 It consists of 23 items and 4 
subscales, 8 of which question functionality in physical 
health score, 5 in emotional functioning score, 5 in social 
functioning score, and 5 in school functioning score, total 
physical health score, total psychosocial health score, and 
total scale score are used in the scale as determined by the 
World Health Organization. PedsQL 4.0 includes a self-
administered child questionnaire for children aged 5-18 
and a parent questionnaire for families of children aged 
2-18. 

Parents and children participating in the study were 
asked to indicate how much of a problem mentioned in the 
items had been in the last month. The questionnaire is 
scored on a 5-point Likert scale, with 0=never, 1=rarely, 
2=sometimes, 3=often, and 4=always. The scoring of the 
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The children diagnosed in the first two years of life 
were found to be significantly impaired in physical, social, 
and psychosocial health. Parents of children diagnosed in 
the first two years of life were also more affected than 
other age groups, although the results were not significant. 
There was no difference between scores in the first year 
after diagnosis and scores one year after diagnosis. There 
was also no gender difference. There was no difference for 
parents from same patients. Regarding ethnicity, there was 
no difference between the patients and their parents. The 
scores of the patients and their parents were not correlated 
with the presence of growth retardation at the time of initial 
diagnosis. There was a weak positive correlation (r=0.178, 
p=0.047 for total physical health score, r=0.178, p=0.046 
for total scale score) between patients' weight at the last 
follow-up and parental total physical health score and total 
scale score. Parental total physical health score and total 
scale score decreased in patients with weight gain at the 
last follow-up, and the correlation was positive, albeit 
weakly, influenced. There was also a weak positive 
correlation between Body Mass İndex (BMI) at the last 
follow-up and parental emotional functioning score and 
total scale score (r=0.176, p=0.050 for emotional 
functioning score and r=0.193, p=0.031 for total scale 
score). The parental emotional functioning score and total 
scale score of patients with increased BMI in the control 
group decreased, and the correlation was positively 
affected, although weakly. Detailed analysis of complaints 
found that the total physical health score, social functioning 
score, total psychosocial health score, and total scale score 
of parents of children who complained only of constipation 
were lower. However, a similar relationship was not found 
in patients with diarrhoea. Children with comorbidities 
associated with celiac disease had lower social functioning 
score. Children who had a comorbidity in addition to CD 
were found to be more socially impaired in Table 2.

Table 1 Demographic data and characteristics of the patients 
  Statistics
Age (months), Mean±SD 148.8 ± 45.2
Median (IQR) 146.2 (116.5-180.2)

Yaş, n (%)
 <8 20 (14%)
 8-12 50 (35%)
 13-16 49 (35%)
 17-18 23 (16%)

Age at diagnosis (months), Mean±SD 110.4 ± 49.1
Median (IQR) 112 (72-146.5)

Age at diagnosis, n (%)
 0-2 5 (4%)
 3-7 43 (31%)
 8-12 55 (40%)
 13-18 35 (25%)

Time to diagnosis (months), Mean±SD 37.9 ± 25.7
Median (IQR) 34.5 (21.5-44.2)

Duration of diagnosis, n (%)
 0-4 110 (80%)
 18 (13%) 5-7
 10 (7%) 8+

Diet duration (months), Mean±SD 41.0 ± 29.8
Median (IQR) 36 (20.9-50.9)

Diet duration, n (%)
 0-2 48 (34%)
 3-4 54 (38%)
 5-6 21 (15%)
 7+ 19 (13%)

Nationality, n (%)
 Turkish 138 (97%)
 Other 4 (3%)

Presence of complaint, n (%)
 None 19 (13%)
 Yes 123 (87%)

Constipation, n (%)
 None 95 (67%)
 Present 47 (33%)

Comorbidity, n (%)
 None 116 (82%)
 Present 26 (18%)
IQR: Inter quantile range, SD: Standard Deviation

Table 2 Correlation of children's and parents' responses 
Pairs Correlation coefficient P
Child TPhHS - Parent TPhHS 0.504 <0.001
Child EFS - Parent EFS 0.550 <0.001
Child SoFS - Parent SoFS 0.642 <0.001
Child ScFS - Parent ScFS 0.726 <0.001
Child TPsHS - Parent TPsHS 0.774 <0.001
Child TSS - Parent TSS 0.708 <0.001
TPhHS: Total Physical Health Score, EFS: Emotional Functioning Score, 
SoFS: Social Functioning Score, ScFS: School Functioning Score, 
TPsHS: Total Psychosocial Health Score, TSS: Total Scale Score.
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There was a positive correlation between the responses 
of children and parents to the same questions. The 
correlation was found to be strong, especially in terms of 
school functioning score, total psychosocial health score, 
and total scale score in Table 3. 

When the data of both groups were compared, all 
scores between the answers given by the children and the 
answers given by the parents were significantly different in 
Table 4.

Discussion

In our study, children diagnosed in the first two years 
of life were found to be significantly impaired in terms of 
their physical, social, and psychosocial health. Parents of 
children diagnosed in the first two years of life were also 
more affected than other age groups, although the results 
were not significant.

As reported in the literature,14 age at diagnosis, duration 

Table 3 A comparison of child and parent responses of the patient and control groups is presented 
 Group
 Patient Control P
Child TPhHS, Median (IQR) 68.8 (53.1-78.1) 87.5 (78.1-96.9) <0.001
Child EFS, Mean±SD 62±22.5 75.8±17.2 <0.001
Child SoFS, Median (IQR) 85 (70-90) 100 (100-100) <0.001
Child ScFS, Median (IQR) 65 (50-80) 80 (65-95) <0.001
Child TPsHS, Mean±SD 67.5±18.4 82.7±12.6 <0.001
Child TSS, Mean±SD 66.6±17 83.4±11.7 <0.001

Parent TPhHS, Median (IQR) 65.6 (46.9-84.4) 90.6 (78.1-96.9) <0.001
Parent EFS, Mean±SD 59±20.8 75.4±18.2 <0.001
Parent SoFS, Median (IQR) 82.5 (65-95) 100 (95-100) <0.001
Parent ScFS, Median (IQR) 65 (50-80) 85 (70-95) <0.001
Parent TPsHS, Mean±SD 66.6±17.6 83.5±11.8 <0.001
Parent TSS, Mean±SD 65.7±17.2 83.5±12.5 <0.001
TPhHS: Total Physical Health Score, EFS: Emotional Functioning Score, SoFS: Social Functioning Score, ScFS: School Functioning Score, TPsHS: Total 
Psychosocial Health Score, TSS: Total Scale Score, IQR: Inter quantile range; SD=Standard Dseviation.

Table 4 Assessment of patient and control group scores 
 1 2 3 4 5 6 7 8 9 10 11 12
1.  Child TPhHS -- 0.60 0.53 0.57 0.66 0.84 0.54 0.39 0.47 0.42 0.5 0.57
2. Child EFS 0.60 -- 0.58 0.62 0.84 0.82 0.35 0.6 0.44 0.42 0.61 0.58
3.  Child SoFS 0.53 0.58 -- 0.55 0.77 0.75 0.38 0.44 0.66 0.45 0.6 0.57
4.  Child ScFS 0.57 0.62 0.55 -- 0.87 0.83 0.43 0.46 0.52 0.70 0.69 0.63
5.   Child TPsHS 0.66 0.84 0.77 0.87 -- 0.96 0.44 0.58 0.60 0.63 0.78 0.72
6.   Child TSS 0.84 0.82 0.75 0.83 0.96 -- 0.50 0.57 0.60 0.60 0.76 0.75
7.  Parent TPhHS 0.54 0.35 0.38 0.43 0.44 0.50 -- 0.56 0.58 0.46 0.64 0.86
8.  Parent EFS 0.39 0.6 0.44 0.46 0.58 0.57 0.56 -- 0.51 0.49 0.8 0.78
9.  Parent SoFS 0.47 0.44 0.66 0.52 0.60 0.60 0.58 0.51 -- 0.56 0.78 0.77
10. Parent ScFS 0.42 0.42 0.45 0.70 0.63 0.60 0.46 0.49 0.56 -- 0.85 0.74
11. Parent TPsHS 0.5 0.61 0.6 0.69 0.78 0.76 0.64 0.8 0.78 0.85 -- 0.94
12. Parent TSS 0.57 0.58 0.57 0.63 0.72 0.75 0.86 0.78 0.77 0.74 0.94 --  
TPhHS: Total Physical Health Score, EFS: Emotional Functioning Score, SoFS: Social Functioning Score, ScFS: School Functioning Score, TPsHS: Total 
Psychosocial Health Score, TSS: Total Scale Score.
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of diagnosis, clinical presentation, and dietary adherence 
have an impact on QoL. In a study, in contrast to our study,8

showed that the younger age at diagnosis (<2 years) had 
better QoL than patients diagnosed later (more than 8 years 
ago) in life. The fact that the QoL was more impaired in 
patients diagnosed at 2 years of age in our study was an 
important finding, but those patients are small (n=5, 4%) in 
numbers. We suggested that we should investigate this 
question with a larger number of patients.

Although some studies have found a difference 
between genders,6 there are also publications in the 
literature showing that there is no difference between the 
scores of males and females and between the parental 
scores of the same patients when evaluated by gender, 
which is consistent with our study.8 Overall, females are 
expected to be more emotionally affected. However, this 
difference is generally more pronounced during the post-
adolescent period. The lack of a gender difference in our 
study may be attributed to the fact that nearly half of the 
patients are children aged 12 years or younger. No 
difference was found between patients and their parents in 
terms of scale scores when ethnicity was evaluated. In our 
patient group, we did not found any association between 
QoL and dietary compliance. Likewise, QoL in patients 
with autoimmune hepatitis under treatment was measured 
to be worse than that in the general population despite 
remission shows how much the treatment and diet decrease 
the QoL, even if the disease is under treatment.15 On the 
other hand, social and economic problems such as not 
being able to eat out can develop with the introduction of a 
gluten-free diet, which in turn affects the QoL differently.16

The same study also showed that 63% of children with CD 
stay away from social activities, 54% stay away from 
eating out most of the time, and 28% have difficulty in 
finding gluten-free products.17

There is no difference between the scores when newly 
diagnosed (with the first year of diagnosis) and those after 
it are analysed. Some studies found no correlation between 
disease duration and QoL.18 In the study by Zarkadas et al, 
it was found that the QoL score was decrease in females 
and newly diagnosed CDs.19 In the study by Casthilos et 
al,20 when patients diagnosed within the first 1 year after 
diagnosis and for more than 4 years were compared, but 
there is no statistical significance in QoL. However, in the 
same study, when patients with a diagnosis of more than 10 
years and who were on a diet were evaluated, the QoL was 
found to be much better in these patients. It has been 
suggested that QoL may increase with adaptation to the 
diet over time. There are also studies in the literature in 

which no relationship was found between disease 
occurrence and QoL.15 However, in some studies, unlike 
my work, the QoL increases with the time elapsed after 
diagnosis (after 8 years).8

There was a weak positive correlation (r=0.178, 
p=0.047 for the total physical health score, r=0.178, 
p=0.046 for the total scale score) between the weight of the 
patients at the last follow-up and the parental total physical 
health score and total scale score. Parental total physical 
health score and total scale score decreased in patients with 
weight gain at the last follow-up, and the correlation was 
positive, albeit weakly, affected. There was also a weak 
positive correlation between BMI at the last follow-up visit 
and parental emotional functioning score and total scale 
score (r=0.176, p=0.050 for emotional functioning score 
and r=0.193, p=0.031 for total scale score). Parental 
emotional functioning score and total scale score of 
patients with increased BMI in the control were decreased, 
and the correlation was positively affected, albeit weak.

Similarly, in our patient group, there was no difference 
in the questionnaire evaluations of patients who had 
complaints or were diagnosed incidentally without 
complaints, in line with the literature.8,21 However, some 
studies have shown that patients presenting with severe 
complaints have a considerably poor QoL, which improves 
with diet, whereas the improvement in QoL in patients 
without complaints is not as significant.22 In studies 
conducted according to existing complaints, the PCS 
(physical health composite scale score) is lower when 
compared to other complaints in patients with complaints 
such as diarrhoea, mouth sores, and weakness. In the same 
study, the MCS (mental health composite scale score) was 
found to be lower in patients with complaints such as 
dyspepsia, mood changes, and depression than in patients 
with other complaints.23 In the study, the relationship was 
found between the number of complaints and the QoL was 
found to be lower in patients with more than 6 
complaints.24 The lack of correlation between complaints 
and QoL assessment in our study may be because a 
questionnaire was conducted on patients who were started 
on diet therapy during the course of the disease. In the 
study by Fuchs et al, it was shown that a delay of 3 years 
in the diagnosis of patients affected the QoL very much.25

When the complaints were analysed in detail, the total 
physical health score, social functioning score, total 
psychosocial health score, and total scale score of the 
parents of children with only constipation complaints were 
found to be lower. However, a similar relationship was not 
found in patients presenting with diarrhoea. In studies 
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conducted in different chronic patient groups in the 
literature, Gulati et al26 showed that the most important 
complaint in patients with autoimmune hepatitis is 
abdominal pain. In the survey conducted on these patients, 
it was found that the physical, social, and school success 
and total scores of the patients presenting with abdominal 
pain were more affected than those of the patients without 
abdominal pain. However, it has been shown that disease 
severity does not affect patient and parent scores. This 
suggests that different symptoms specific to the disease 
affect the QoL differently. 

Children with comorbidities accompanying CD had 
lower social functioning score. It was found that children 
with comorbidities in addition to CD were more negatively 
affected socially.

There was a positive correlation between the responses 
of children and parents to the same questions. A correlation 
was found to be strong, especially in terms of school 
functioning score, total psychosocial health score, and total 
scale score. While there are recent studies that showed a 
significant correlation between child and parent total 
scores,27 in some studies conducted in different regions, the 
perceived QoL assessment of their children by the parents 
was much worse than the children themselves thought.28

The PedsQL questionnaire by Bozzini et al29 was 
administered to different chronic disease groups, and the 
physical, emotional, school, and total scores of the child's 
self-perception were found to be significantly lower than 
the control group, as in patients with OİH (p<0.05). 
However, in this study, only the physical and total scores 
were significantly lower (p<0.05). As a result of the 
surveys conducted on many chronic diseases, QoL 
assessment of their children from the perspective of the 
parents is worse than self-perception of children in the QoL 
assessments between parents and children.30 The scores 
between the answers given by the children and the answers 
given by the parents were significantly different when the 
data from the patient and control groups were compared. 
We note the significant differences between the control and 
patient groups to demonstrate how much chronic diseases 
impact the QoL of individuals. In QoL studies, especially 
in celiac patients, it has been shown that the total scale is 
significantly lower in CD than controls.6 There are 
numerous QoL studies in the literature on CD.20,31

According to studies, improving QoL is the most important 

factor in achieving compliance with treatment. 
Unfortunately, fewer than 25% of paediatricians assess the 
impact of QoL.32

Considering that my study included patients from all 
segments of society with different ethnic identities, 
economic statuses, and socioeconomic statuses and 
compared them with the control group, our study was 
highly significant. Our study had some limitations. The 
limitations include the inability to examine in detail factors 
related to family life, such as divorce, education level, and 
maternal age, that impact QoL.

In conclusion, CD is a disease that seriously affects the 
QoL and their families. As part of our study, we identified 
factors affecting the QoL in CD and suggested that being 
aware of these factors might have a positive effect on QoL 
for patients during the treatment. It is particularly 
interesting to note that we have seen how important it is for 
parents to play a part in this process, as well as how they 
evaluate the QoL that their child is experiencing for 
themselves, providing an important step in the treatment 
process. Additionally, the assessment of the parent's QoL, 
similar to that of the patient, may prevent the future 
deterioration of their QoL. There is a need for further 
studies to evaluate the factors affecting patients' QoL with 
chronic diseases and to also consider the involvement of 
more patients as well as their parents in these studies.
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Abstract Objective: This study investigated the role of gastrointestinal (GI) endoscopy in diagnosing acute GI 
graft-versus-host disease (GVHD) in paediatric patients following allogeneic haematopoietic stem cell 
transplantation (allo-HSCT). Methods: We clinically analysed 35 paediatric patients suspected of having 
GI-GVHD after allo-HSCT who underwent gastrointestinal endoscopy between January 2019 and 
December 2023. We evaluated their endoscopic findings, biopsy histopathological diagnoses, and their 
implications for clinical management. Results: During the study period, 73 out of 256 patients who 
underwent allo-HSCT developed GI symptoms, and 35 (14%) patients required GI endoscopy. The 
primary endoscopic manifestations in this study included mucosal congestion, oedema, erosion, 
ulceration, exfoliation, and active bleeding. Tissue biopsy histopathology was not performed in seven 
patients, and four (14%) showed no significant histologic abnormalities. GI-GVHD was diagnosed 
histologically in 24 patients (86%), of whom four had GI-GVHD with cytomegalovirus (CMV) 
enterocolitis, one had GI-GVHD with Epstein-Barr virus (EBV) enterocolitis, and 15 had GI-GVHD with 
transplant-associated thrombotic microangiopathy (TA-TMA). Seventeen patients were started on anti-
GI-GVHD treatment according to clinical criteria before endoscopy, and the diagnosis of clinical GI-
GVHD was confirmed by biopsy in 15 patients. Conclusions: In our experience, endoscopic diagnosis 
of GI-GVHD in paediatric patients is both feasible and safe. Patients with clinically suspected intestinal 
GVHD should undergo timely and complete GI endoscopy for a definitive diagnosis.

Key words Gastrointestinal endoscopy; Gastrointestinal graft-versus-host disease; Haematopoietic stem cell 
transplantation; Paediatrics
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Materials and Methods

Patients
Among the 256 patients who underwent allo-HSCT in 

Wuhan Children's Hospital, PRC, from January 2019 to 
December 2023, 73 (28.5%) were clinically diagnosed 
with GI-GVHD based on Mount Sinai Acute Graft-versus-
Host Disease International Consortium (MAGIC) 
criteria.6,7

Inclusion criteria: (1) Age <18 years old; (2) Paediatric 
patients who underwent gastroenteroscopy after allo-
HSCT from January 2019 to December 2023; (3) 
Exclusion of paediatric patients with only pathological 
manifestations of TMA: thrombosis in the 
microvasculature of biopsy tissues; (4) Bacterial and viral 
infections confirmed by stool routine tests and cultures 
were excluded.

Their median time from endoscopy to transplantation 
was 134 (30-570) days, and 12 of them had a clinical 
diagnosis of degree III-IV intestinal GVHD. In this study, 
only paediatric patients with histological pathological 
diagnosis consistent with GI-GVHD were enrolled, and 
only the first data consistent with GI-GVHD were enrolled 
if patients with 2-3 colonoscopies were examined. Data 
retrieved from the electronic medical record system 
included patient demographic characteristics, primary 
disease, donor type, graft source, conditioning regimen, 
and GVHD prophylaxis regimen. 

Table 1 summarises the characteristics of these 35 
patients, 18 males and 17 females, with a median age of 5.7 
(0.75-17) years. Nineteen patients had malignant 
haematological disorders (including 14 cases of acute 
myeloid leukaemia, 2 cases of acute lymphoblastic 
leukaemia, 2 cases of myelodysplastic syndrome), Fifteen 
patients had benign haematological disorders (including 10 
cases of SAA, 2 cases of phagocytic syndromes, 1 case of 
thalassaemia, 1 case of Fanconi anaemia, the 1 case of 
haemorrhagic platelet insufficiency), and 1 other disease 
(a chronic granulomatous disease). The diagnosis of 
clinical gastrointestinal GVHD was confirmed by 
endoscopic manifestations and histopathological 
evaluation in 24 paediatric patients, and data were 
collected on their clinical manifestations of GI-GVHD, 
other organs involved in the GVHD, endoscopic 
manifestations, gastrointestinal biopsies, GI-GVHD 
treatment, and whether or not they had changed their GI-
GVHD management and other data. All included patients 

Introduction

With the continuous improvement of allogeneic 
haematopoietic stem cell transplantation (allo-HSCT), the 
overall survival (OS) rate of treated paediatric patients has 
significantly increased.1 Consequently, allo-HSCT became 
a crucial therapeutic approach for paediatric malignant 
haematological diseases, bone marrow failure disorders, 
immunodeficiency diseases, and inherited metabolic 
disorders.2 Graft-versus-host disease (GVHD) is an 
important and serious complication of allo-HSCT,3,4

particularly intestinal grades III~ IV GVHD.
Endoscopic findings are used to enhance diagnostic 

confidence and exclude other potential etiologies. 
Gastrointestinal (GI) endoscopy and histopathology 
examination of biopsies are effective methods for 
diagnosing intestinal GVHD.5 Intestinal GVHD does not 
present specific clinical features. Its clinical manifestations 
are similar to those of other complications that may occur 
after allo-HSCT, including GI infections caused by 
Clostridium difficile or cytomegalovirus (CMV) re-
activation and transplantation-associated thrombotic 
microangiopathy (TA-TMA), immunosuppressive 
medications such as mycophenolate mofetil (MMF), and 
adverse reactions to antibiotics, making it difficult to 
diagnose based on clinical symptoms alone. It should be 
noted that TA-TMA involves endothelial damage in 
multiple organs, and the intestine is one such target organ 
of TA-TMA, making intestinal TMA (iTMA) a 
manifestation of TA-TMA in the intestine, and iTMA is an 
ischaemic small bowel colitis caused by microangiopathy 
and can accompany GI-GVHD. If not treated in time, 
GVHD might lead to treatment failure and possibly to the 
death of the patient. Identifying intestinal GVHD 
accurately remains a challenge. The continuously 
developing electronic digestive track endoscopy has 
gradually been applied to paediatric patients with GI 
symptoms after allo-HSCT in recent years. However, there 
are also few studies on the specific endoscopic features of 
paediatric acute GI-GVHD. Therefore, this study analyzed 
the clinical data of 35 paediatric patients who underwent 
GI endoscopy due to suspected GI-GVHD after allo-
HSCT. 

The purpose of the present study was to elucidate the 
characteristic endoscopic findings in paediatric GI-GVHD, 
with the aim of improving the diagnostic accuracy of 
intestinal GVHD.
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have consented to participation before any diagnostic work 
or treatment was performed, and all should have undergone 
the same diagnostic protocol. This retrospective single-
centre cohort study at the Medical Ethics Committee of 
Wuhan Children's Hospital, Tongji Medical College, 
Huazhong University of Science and Technology 
according to the regulations of the local ethics committee 
(2023R022-F01), and written informed consent was 
obtained from all participants and/or their guardians. 
Consent was obtained from the patient's guardian for the 
publication of all patient gastrointestinal endoscopic 
images and information. No organs/tissues were procured 
from prisoners in this study. 

Diagnostic and Grading Criterias of GI-GVHD 
The choice of gastroduodenoscopy and colonoscopy 

was decided on the basis of the patient's clinical symptoms 
and multidisciplinary discussion. The preconditions 
needed to perform the procedures included a platelet count 
above 50×109/L and normal coagulation function.

Grading of enteroscopic mucosal damage was based on 
enteroscopic mucosal manifestations, with the main 
endoscopic manifestations being mucosal congestion, 
mucosal oedema, mucosal erosion, mucosal ulceration, 
active bleeding and mucosal detachment. Regarding the 
endoscopic findings of intestinal GVHD, the Cruz-Correa et 
al8 intestinal mucosal grading criteria were used (Table 2). 

Pathological biopsy diagnosis of GI-GVHD was based 
on the presence of crypt cell degeneration or crypt cell 
apoptosis and the presence or absence of crypt loss, and all 
patients underwent immunohistochemical testing of 
mucosal biopsies and molecular pathology testing to 
exclude viral infection. Histological grading of biopsies 
obtained endoscopically was performed by a blinded 
pathologist applying the modified system for colonic graft-
versus-host disease described by Lerner et al (Table 3).9

GI-GVHD was recorded if the endoscopy showed positive 
histological evidence, including the presence of features 
such as apoptosis and crypt destruction. The results of GI 
endoscopy could not be used to exclude GI-GVHD. The 
first purpose of the endoscopy was to determine whether 
the patient's subsequent treatment needed to be adapted 
after the endoscopy, and, if no evidence of GI-GVHD was 
found, to promptly reduce or discontinue the use of 
immunosuppressants and methylprednisolone, and vice 
versa. The second purpose of the endoscopy was to 
determine whether GI endoscopy confirmed or denied the 
clinician's clinical suspicion of GI-GVHD.

Table 1 Demographic and clinical characteristics of 35 
patients 
Characteristic Endoscopy group 
Patients n=35
Median age at HSCT (years) 5.7 (0.75–17)
Sex
 Male 18 (51%) 
 Female 17 (49%)
Donor type
 Matched related 2 (6%)
 Mismatched related 25 (71%)
 Matched unrelated 5 (14%)
 Mismatched unrelated 3 (9%)
Stem cell source  
 PBSC+UCB 29 (83%)
 PBSC+MSC 3 (9%)
 PBSC 3 (9%)
 UCB 0 (0%)
Primary disease  
 Haematologic malignancy 19 (56%)
 Benign haematologic disease 15 (43%)
 Miscellaneous 1 (3%)
Conditioning regimen  
 BU/CY+ATG+FLU 9 (26%)
 BU/CY+ATG+TT 1 (3%)
 BU/CY+ATG+TT+FLU 2 (6%)
 PTCY regimen 19 (56%)
 Other 4 (12%)
GVHD prophylaxis  
 CSA+MMF 2 (6%)
 CSA+MMF+ATG 18 (51%)
 CSA+MMF+MTX 12 (34%)
 Other 3 (9%)
Clinical GI-GVHD grade 
 Grades 1-2 23 (66%)
 Grades 3-4 12 (35%)
PBSC: peripheral blood stem cells; UCB: Umbilical Cord Blood; MSC: 
Mesenchymal stem cell; BU: Busulfan; CY: cyclophosphamide; ATG: 
Anti-human Thymocyte Immunoglobulin; FLU: Fludarabine, TT: 
Thiotepa, PTCY: post-transplant cyclophosphamide; CsA: cyclosporin A; 
MTX: methotrexate; MMF: mycophenolate mofetil; GI-GVHD 
Gastrointestinal graft-versus-host disease; HSCT: haematopoietic stem 
cell transplantation
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Table 2 The endoscopic and histologic grading of GI-GVHD used in this study 
Grade Ⅰ Ⅱ Ⅲ Ⅳ
Cruz-Correa grade Loss of vascularity  Moderate mucosal oedema Severe oedema, erosions, Bleeding,
 and/or mild erythema and/or erythema erythema, and/or bleeding ulceration, and exudation
Lerner's grade Solitary apoptosis Destruction of a single  Loss of two or more  Extensive crypt loss
 without crypt loss crypt or gland with   consecutive crypts with mucosal 
  apoptotic crypt abscess     exfoliation
  without loss of continuous crypts
GI-GVHD: gastrointestinal graft-versus-host disease

Table 3 Clinical characteristics of 28 paediatric patients with intestinal GVHD 
Acute GVHD                                                                Endoscopic                           Therapy            Outcome

 Diagosis GVHD- Main GI Total Endoscopic GI Type Viral Whether Treatment Second
  involved organ  symptoms clinical GI-GVHD histological  infection to changes -line  
   except for   grade grade grade   consolidate after 
  the GI tract       TMA endoscopy
          examination
1 HLH No c II I I EGD+PC No No No No alive
2 SAA No Diarrhoea II II I EGD+PC No Yes No No alive
3 AML Skin I Haematochezia III III III PC No Yes Yes No alive
4 HLH No Diarrhoea III I I EGD+PC No No Yes No alive
5 AML No b III I I EGD+PC No No No No alive
6 HPI insufficiency Skin II b II III NO GVHD EGD No No No No alive
7 AML Skin II Diarrhoea III III NO GVHD PC NV No No Yes alive
8 CGD Skin II Diarrhoea III IV III EGD+PC No Yes Yes No alive
9 AML No b II II III EGD+PC No No No No alive
10 SAA Skin II Haematochezia III IV IV EGD+PC No Yes Yes Yes alive
11 SAA Skin III Haematochezia III IV II EGD+PC ADV and RV No No No dead
12 MDS Skin II Haematochezia IV III NO GVHD EGD+PC No Yes Yes Yes alive
13 AML No a III IV NO GVHD EGD+PC No No No No alive
14 AML Skin I Haematochezia III IV III EGD+PC No Yes Yes No alive
15 SAA Skin II Haematochezia III IV III EGD+PC CMV Yes Yes Yes dead
16 SAA No Diarrhoea II III II EGD+PC No No Yes No alive
17 AML No Haematochezia III I II PC No No Yes Yes dead
18 AML No a III II III EGD+PC No Yes No No alive
19 AML No Diarrhoea II I III EGD+PC No No No No alive
20 SAA No Diarrhoea II III II PC No Yes Yes No alive
21 SAA No Haematochezia III III II EGD+PC No Yes Yes Yes alive
22 MDS No Diarrhoea IV III III PC CMV Yes Yes Yes dead
23 ALL Liver I Diarrhoea III I I PC CMV Yes Yes Yes alive
24 AML No Diarrhoea IV II II EGD+PC No Yes Yes Yes dead
25 ALL No Diarrhoea III II II EGD+PC No Yes Yes Yes dead
26 Tha No Diarrhoea II II II EGD+PC CMV No Yes No alive
27 AML No Diarrhoea I IV III EGD+PC No Yes Yes Yes alive
28 SAA Skin I Haematochezia III IV IV EGD+PC EBV Yes No No alive
HLH: Haemophagocyic histiocytosis; AML: Acute myeloid leukaemia; ALL: Acute lymphoblastic leukaemia; SAA: severe aplastic anaemia; MDS: 
myelodysplastic syndrome; HPI: haemorrhagic platelet insufficiency; CGD: chronic granulomatous disease; Tha: Thalassaemia; CMV: cytomegalovirus 
infection; EGD: esophagogastroduodenoscopy; PC: Pan-colonoscopy; EBV: Epstein-Barr virus; NV: Norovirus; ADV: Adenovirus; RV: Rotavirus; GI: 
gastrointestinal, a: Haematemesis and Haematochezia; b: Abdominal pain; c: Nausea or vomiting
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For hepatic acute GVHD (aGVHD) grading, it was 
mainly assessed by clinical biochemical indicators. 
Hepatic grade I was defined as total bilirubin <34.2 
μmol/L, while grade II was defined as total bilirubin ≥34.2 
μmol/L. For skin aGVHD grading, skin grade I was 
defined as a rash area <25%; skin grade II was defined as 
a rash area of 25% to 50%; skin grade III was defined as a 
rash area >50% with generalised erythema; skin grade IV 
was defined as generalised erythroderma with 
maculopapular formation.10

Diagnosis of Combined Viral Enteritis
All patients underwent faecal microbiological 

examination at the onset of diarrhoea symptoms and 
polymerase chain reaction (PCR) of blood and mucosal 
biopsies to detect viral infection. CMV haemorrhagic 
disease was defined as the presence of peripheral blood 
CMV greater than 400 copies/ml as detected by real-time 
quantitative polymerase chain reaction or the presence 
of CMV infection confirmed by histopathological 
examination in patients after allo-HSCT. Colonoscopy 
revealed the presence of deep ulcers and a few atypical 
cells in the intestinal wall tissue.11 Histopathological 
examination confirmed the presence of viral inclusion 
bodies, and immunohistochemical examination was 
positive for CMV antigen in some cases.12 In cases of EBV 
infection, biopsy molecular pathology suggested EBV-
encoded RNA (EBER) positivity. 

Diagnostic Criteria of iTMA and GI-GVHD
Once GI symptoms were present, an iTMA and/or GI-

GVHD diagnosis was made based on physical 
examination, laboratory data, and colonoscopy findings. 
TA-TMA was diagnosed according to the criteria proposed 
by the Hematopoietic Stem Cell Application Group, the 
Chinese Society of Hematology, Chinese Medical 
Association.13 TA-TMA diagnosis was made if at least 
three of the seven laboratory or clinical indicators were 
met or if tissue biopsy showed evidence of 
microthrombosis. The laboratory indicators were LDH 
above the upper normal limit, proteinuria, hypertension, 
new-onset thrombocytopenia, decreased haemoglobin, 
evidence of microangiopathy, and plasma sC5b-9 above 
the upper normal limit (252 ng/mL).14 Pathohistological 
features of iTMA included:15 (1) microthrombus 
deposition in mucosal vessels; (2) perivascular mucosal 
haemorrhage; (3) swelling of vascular endothelial cells; 
(4) endothelial cell stripping; (5) endothelial cell 
apoptosis; (6) erythrocyte fragmentation in the capillary 

lumen; (7) fibrin deposition or fibrinoid necrosis in the 
lumen; (8) complete mucosal detachment; (9) loss of the 
glands. Clinical diagnosis of GI-GVHD followed the 
Mount Sinai Acute Graft-versus-Host Disease 
International Consortium (MAGIC) criteria.16 The 
pathological diagnostic criteria for GI-GVHD were graded 
by pathologists blinded to the patient's data using the 
modified colon GVHD grading system described by 
Lerner et al.9 Histological biopsy results consistent with 
GI-GVHD and iTMA confirmed a combined diagnosis.

Treatment for GI-GVHD
The first-line treatment of GI-GVHD comprised 

methylprednisolone. If there was no response to the first-
line treatment, the combination of second-line treatment 
can be considered, including the addition of tacrolimus, 
ruxolitinib, baliximab, etc. Currently, there was no 
standard dosing regimen for the second-line treatment, 
which is mainly based on the specific conditions of the 
child and the experience of the doctor. For patients with 
combined TMA, clinicians should immediately reduce or 
discontinue calcium-modulated phosphatase inhibitors, 
and add MMF, rituximab, eculizumab, low-molecular 
heparin calcium or plasma exchange, as appropriate. 
Immunosuppressive drugs were either reduced, or their 
blood concentration was adjusted in patients with viral 
enteritis. These patients were given ganciclovir and anti-
CMV immunoglobulin. Changes in treatment were defined 
as initiation, dose escalation, dose reduction, or 
discontinuation of anti-GI-GVHD therapy, as well as other 
medication changes triggered by histopathologic findings.

Results

1. Clinical, endoscopic, and histopathologic 
manifestations of GI-GVHD

Of the 256 patients with allo-HSCT performed between 
2019 and 2023, 73 paediatric patients (29%) were 
clinically diagnosed with GI-GVHD, of whom 35 (48%) 
had GI endoscopy completed. The characteristics of these 
35 patients are summarised in Table 2. Twenty-eight of the 
35 patients underwent endoscopic tissue biopsy pathology, 
and Table 3 details the endoscopic and histopathological 
grading, treatment, and prognosis of GVHD.

The main clinical symptoms of 35 patients with GI-
GVHD included diarrhoea (n=14), haematochezia (n=11), 
haematemesis and haematochezia (n=2), abdominal pain 
(n=3), abdominal pain (n=6), and nausea with vomiting 
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(n=2). Among the 15 patients with GI-GVHD complicated 
by TA-TMA, microthrombosis was observed in all cases 
on histopathological biopsy. Thirteen patients had sC5b-9 
>252 ng/mL. Two patients lacked sC5b-9 data because 
plasma sC5b-9 testing had not yet been performed in our 
center when they were treated. Thirteen patients had 
markedly elevated LDH, six had proteinuria, a progressive 
decreases in platelets in 9 cases and in haemoglobin in 13 
cases, and six had age-specific hypertension. 

Gastro-duodenoscopy only was carried out in 2 
patients, colonoscopy only in 10 patients, and combined 
gastro-duodenoscopy and colonoscopy in 23 cases. In this 
study, we summarised 35 paediatric patients with clinical 
manifestations of intestinal rejection, with abnormal 
changes in the mucosa of the gastric sinus (96%) in the vast 
majority of patients at gastroscopy, as well as distribution 
of lesions in the mucosa of the body of the stomach (52%), 
the fundus of the stomach (20%), and the duodenum 
(24%). At colonoscopy 14 patients did not have access to 
the end of the ileum due to difficulty in insertion of the 
colonoscope, so it was not possible to determine whether 

there were mucosal lesions at the end of the ileum in these 
14 patients. There were abnormal mucosal changes in the 
colorectum in 85% (28/33) of the patients, and abnormal 
mucosa at the end of the ileum in 42% (8/19) of the 
patients. Most of the lesions were scattered and some were 
distributed diffusely. The main lesions were mucosal 
oedema, florid and patchy congestion, lamellar erosions, 
ulceration, and mucosal exfoliation; one patient had old 
bleeding and two patients had active bleeding. Mucosal 
erosions and ulcers appeared to be mostly seen in the 
colorectal mucosa, mostly scattered shallow ulcers 
predominated, with deep and massive ulcers in the 
stomach of one of the patients. The main 
gastroduodenoscopic manifestations included mucosal 
congestion (n=25), oedema (n=15), erosion (n=16), 
ulceration (n=3), and old bleeding spots (n=1). The main 
colonoscopic manifestations included mucosal congestion 
(n=10), oedema (n=20), erosion (n=15), ulceration (n=14), 
and exfoliation (n=3), and active bleeding (n=2). Examples 
of endoscopic findings of the Gastrointestinal tract are 
shown in Figure 1. One patient, who underwent 

Figure 1 Examples for endoscopic findings of Gastrointestinal tract: (A) gastric ulcer; (B) colonic mucosal oedema; 
(C) Colonic epithelial oedema, partial absence of mucosal epithelium; (D) Cecal ulcers that bleed when touched.
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colonoscopy only, presented no organic damage. The 
grading of gastroduodenorectoscopic and colonoscopic 
manifestations according to Cruz-Correa8 was 6 cases of 
grade I, 6 cases of grade II, 12 cases of grade III and 10 
cases of grade IV.

Based on the histopathological findings of GI 
endoscopy, the clinical diagnosis of GI-GVHD could not 
be confirmed by histological biopsy as histopathological 
records were incomplete in seven patients. The clinical 
diagnosis of GI-GVHD was confirmed histologically in 24 
patients, representing 69% of patients who underwent 
endoscopy and 9% of all transplant recipients. The 
Lerner's9 histologic grades were grade I in five patients, 
grade II in eight, grade III in nine, and grade IV in two. The 
majority of patients (20/24) showed histological changes 
only in the lower GI tract, and four patients showed 
histological changes in both the upper and lower GI tracts. 
Biopsies reflect the entire histological spectrum of 
intestinal GVHD, including normal mucosa, crypt 
epithelial cell apoptosis, crypt destruction and loss, and 
mucosal denudation (Figure 2).

Four patients had nonspecific histological 
manifestations that did not correlate with the clinical 
diagnosis of GI-GVHD, but all had GI clinical 
manifestations. Patient 6 presented with subxiphoid 

abdominal pain and acid reflux. Gastroduodenoscopy 
revealed marked congestion and edema of the gastric body 
and sinuses with striated erosions. Patient 7 was infected 
with norovirus. Colonoscopy showed edema of intestinal 
mucosa, absence of vascular network, villous colonic 
mucosa, and flaky-like erythematous erosion in the 
descending colon and rectum. Histopathology seemed 
normal. Patient 12 showed fine particles over the entire 
duodenal mucosa under gastroduodenoscopy, and colon 
oedema, erosion, hyperemia, and bloody secretions under 
colonoscopy. Biopsy immunohistochemistry was 
consistent with CMV enteritis, and the microthrombosis 
visible in the blood vessels was consistent with TMA. In 
Patient 13, gastroduodenoscopy showed a huge ulcer of 2.0 
× 2.5 cm on the anterior wall of the stomach’s greater 
curvature, oedema and erosion of the surrounding mucosa, 
and scattered erosion on the posterior wall. No organic 
lesions were observed on the mucosa below the transverse 
colon, and histopathology seemed normal.

2. Endoscopic pathological changes in patients 
with GI-GVHD complicated with viral enteritis or 
TA-TMA

Among the 24 patients with histopathologically 
confirmed GI-GVHD, the intestinal mucosa of 15 had 

Figure 2 Histology of acute graft-versus-host disease of the colon. (A) and (B) Crypt epithelial cell apoptosis; (C) Crypt abscess; (D) 
Distortion of the crypt fossa structure; (E) Destruction of crypt fossa structure; (F) Suspected microthrombus deposits in the lumen of the 
vessel.
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histopathologic changes consistent with GVHD, including 
crypt structure disruption, mucosal crypt number 
reduction, apoptosis of crypt epithelial cells, crypt 
abscesses, and TMA-related changes such as 
microthrombus deposition in the mucosal vasculature also 
visible in endoscopy. Ten patients had cytomegalovirus 
anemia and three paediatric patients had combined 
cytomegalovirus enteritis. Heterogeneous large cells were 
seen in the interstitium of patient 15's cecum, which was 
positive for CMV antigen in combination with 
immunohistochemistry. A fecal examination in Patient 22 
detected cytomegalovirus DNA (4.681×109 copies/mL). 
Patient 23 showed a few atypical cells during 
histopathological examination of the intestinal wall tissue 
at the end of the ileum. Immunohistochemistry was positive 
for CMV antigen. Deep ulcers in Patient 26 were visible 
under endoscopy. Histopathology detected giant cells with 
viral inclusion bodies in the gastric sinus, ileocecal valve. 
Immunohistochemistry was positive for CMV antigen. 
Patient 28 was diagnosed with EBV infection as molecular 
pathology was positive for EBER in the antrum, cecum, 
and transverse colon. Histological results confirmed GI-
GVHD in all these viral infection cases.

3. GI-GVHD treatment and prognosis 
No acute adverse events occurred after the endoscopic 

procedure, and all patients tolerated the endoscopic 
examination and GI biopsy. 

Seventeen patients started anti-GVHD therapy 
according to clinical criteria before endoscopy, and biopsy 
confirmed the diagnosis of clinical GI-GVHD in 15 (88%) 
patients, who continued to receive anti-GVHD therapy. 
Another 4 patients with negative biopsies tapered off anti-
GVHD medication. Seventeen of 28 patients changed 
treatment because of biopsy results, 4 patients developed 
hormone dependence, 4 patients developed hormone 
resistance. Ten patients were treated with a clear diagnosis 
of intestinal GVHD after colonoscopy and intensified anti-
GVHD therapy such as methylprednisolone dosing, 
addition of immunosuppressants or biologics. Six patients 
with mild GI-GVHD improved with first-line anti-GVHD 
therapy. Of the 35 patients, 26 improved with treatment. 
Nine patients had died, one due to recurrence of AML, five 
of TMA, three of septic shock.

Discussion

Despite the great advances in paediatric HSCT in the 

past decades, one of the toughest challenges is how to 
improve the quality of survival of paediatric HSCT 
recipients and to reduce the associated complications. 
Paediatric patients post-allo-HSCT are prone to 
complications such as intestinal GVHD, viral enteritis, TA-
TMA, and antibiotic-associated diarrhoea, which have 
been difficult to identify based on clinical presentation 
alone.17 GI endoscopy is one of the most important means 
of diagnosing and treating GI diseases, and it is also 
suitable for the diagnosis and differential diagnosis of GI-
GVHD because of its tolerability and safety. Although GI 
endoscopy can provide biopsies for histopathological 
examination, enteroscopic biopsies cannot be performed 
safely in some patients with GI-GVHD, as most patients 
with GI-GVHD are associated with severe 
thrombocytopenia and a marked tendency to bleed. Thirty-
five patients included in this study had a median platelet 
(PLT) value of 119×109/L at the time of colonoscopy, and 
nine of them were transfused with platelets prior to 
endoscopy. Oh et al18 demonstrated that the risk of bleeding 
from endoscopic biopsy was significantly elevated when 
blood PLT was <50×109/L. All patients in this study 
tolerated endoscopy and gastrointestinal biopsy, and there 
were no acute adverse events after endoscopic procedures.

There is a correlation between the histological 
diagnosis of the upper and lower GI tract. GI-GVHD is not 
only lower GI tract GVHD but also whole GI tract GVHD, 
and our test also showed that GI-GVHD is present in the 
upper GI tract. In our study we summarised 35 patients 
with clinical presentation of intestinal symptoms, out of 
which 4 patients had upper GI GVHD, for example, things 
like anorexia, nausea and vomiting may be the upper GI 
tract GVHD. For atypical clinical manifestations, 
therefore, both gastroscopy and colonoscopy need to be 
performed. For all patients who underwent complete 
colonoscopy are mainly diarrhoea with watery stools, 
which may be accompanied by abdominal cramping pain 
and, in severe cases, GI bleeding. Of the 35 patients who 
developed GI-GVHD in this study, 13 developed moderate 
to severe lower gastrointestinal bleeding, of whom 4 died. 
GI-GVHD combined with GI bleeding often indicates a 
poor prognosis and are an independent predictor of 
transplant-related death, with a mortality rate approaching 
40% in such cases.19,20

In this study, a possible association was found between 
endoscopic presentation, such as mucosal erosions, ulcers, 
and mucosal exfoliation, and grade 3-4 GI-GVHD. Of the 
24 paediatric patients whose diagnosis of clinical GI-
GVHD was confirmed by histological biopsy, erosions and 
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ulcers or even mucosal exfoliation were seen in the mucosa 
of 18 patients, and 11 patients had a histological grading of 
grade III-IV. However, due to the insufficient sample size 
of the study, a histological grading of grade III-IV could 
not be further analyzed statistically. This was confirmed by 
Kreft et al.21 However, this correlation has not been 
established at this time.22 However, almost all cases of GI-
GVHD with histological grade 4 showed macroscopic 
changes consistently observed on endoscopic biopsy. 
Furthermore, 7 of these 24 patients (29%) with 
histologically confirmed GI-GVHD had a histological 
grade was lower than the clinical grade, and 8 (33%) had a 
histological grade was lower than the endoscopic grade. 
Notably, some patients exhibited severe clinical 
manifestations but had only mild pathological damage. 
With increasing clinical experience, clinicians could 
proactively administer anti-GVHD treatment in severe 
cases, resulting in improved treatment outcomes.

On the other hand, endoscopically, the mucosa of 2 
patients in this study showed normal or slightly abnormal 
findings, while histologically, mucosal damage up to grade 
3 GI-GVHD could be seen. This could be due to subtle 
changes in monocyte apoptosis, disruption of isolated 
crypts, or tiny erosions, which are consistent with the 
histological diagnosis of GVHD but cannot be detected by 
conventional endoscopy.23 Some studies have shown that 
the concordance between the macroscopic and histological 
findings in acute GVHD was as low as 38.9% and that a 
difference of two grades or more was observed in 28% of 
the cases.24,25 In this study, the agreement between 
macroscopic and histological manifestations was 39.29%, 
and differences of two or more grades were observed in 
21.43% of cases. Therefore, endoscopy biopsies of normal 
and abnormal mucosal tissues are essential for a reliable 
diagnosis. The GI mucosa might appear normal in mild GI-
GVHD cases, while in moderate cases, it might present 
with diffuse oedema and congestion. In severe cases, GI-
GVHD might lead to ulcers in the stomach, small intestine, 
and colon and large mucosal shed areas.26

In our study, the incidence of intestinal GVHD was 
29% (73/256), and we believe that the prevalence of 
GVHD in patients with GI symptoms after allo-HSCT is 
high, but not all biopsies show histological manifestations 
of GI-GVHD, and even if histological features of 
gastrointestinal bacterial or viral infections are found, 
although negative histological manifestations cannot 
exclude GI-GVHD, positive histological manifestations 
can further confirm the clinical diagnosis of GI-GVHD and 
guide targeted treatment. Based on clinical diagnostic 

criteria of GI-GVHD, 17 patients were started on anti-
GVHD therapy prior to gastrointestinal endoscopy, and 
biopsies confirmed the diagnosis of clinical 
gastrointestinal GVHD in 15 patients (88%), and 10 
patients intensified their anti-GVHD therapy after 
the diagnosis was clarified by colonoscopy. 
Methylprednisolone or immunosuppressants had to be 
gradually reduced or discontinued in patients with negative 
histopathological results and improved GI symptoms to 
avoid unnecessary long-term immunosuppression. 
Cautious management was needed for those with 
continued symptoms but negative biopsy results, as the 
lesion might be in the GI tract but was not detected by 
endoscopy. Also, the low status of patients with severe 
intestinal GVHD and thrombocytopenia may limit the 
invasiveness of endoscopy, so biopsies are usually selected 
only from obvious sites of mucosal lesions. Due to the 
possible inconsistent distribution of GI-GVHD lesions in 
the digestive tract, the choice of gastroscopy or 
colonoscopy and the depth that colonoscopy should reach 
have been debated in recent years.27,28

This study involved 24 patients with histologically 
confirmed GI-GVHD. Among them, 4 cases were 
complicated by CMV enteritis, 1 case by EBV enteritis, 
and 15 cases by TA-TMA. The early clinical 
manifestations were all similar and difficult to 
differentiate. Timely gastrointestinal endoscopy with 
biopsy pathology can assist clinicians in promptly 
adjusting treatment strategies. Currently, there are limited 
reports on the endoscopic findings of GI-GVHD, iTMA, 
and intestinal CMV infection in paediatric patients 
following allo-HSCT. Furthermore, no standardised 
criteria for the diagnosis of iTMA have been established. 
Gastrointestinal endoscopy with histopathological biopsy 
remains the gold standard for diagnosing both GI-GVHD 
and iTMA in paediatric patients. 

The main limitation of this study is its retrospective 
nature, not all patients with a clinical suspicion or diagnosis 
of GI-GVHD underwent GI endoscopy, which prevented us 
from determining its true sensitivity. In addition, this study 
had some limitations as the number of patients was small, 
and the study lacked data comparison, making it impossible 
to obtain statistically significant results. Nevertheless, our 
study demonstrates the importance of GI endoscopy and 
histologic biopsy for the diagnosis of intestinal 
complications in paediatric patients with HSCT. However, 
multicenter prospective clinical studies with large samples 
are needed next to further improve the diagnosis and 
treatment of GI-GVHD through GI endoscopy.
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Abstract Introduction: The Hong Kong College of Paediatricians launched workplace-based assessment (WBA) in 
July 2025 as part of its transition to competency-based medical education. To support this reform, the 
College conducted its first WBA trainer workshop in May 2025. This study evaluates the workshop's 
effectiveness in enhancing trainer readiness and explores implications for system-wide implementation. 
Methods: A mixed-methods design was adopted. Quantitative data were collected from 16 trainers using 
the CPD-Reaction Questionnaire, grounded in the Theory of Planned Behaviour and Triandis' theory, to 
measure changes in perceived capability, beliefs about consequences, moral norm, and social influence. 
Paired t-tests assessed pre-post differences. Post-workshop focus groups with 13 trainers were analysed 
thematically. Results: Quantitative analysis demonstrated a statistically significant increase in perceived 
capability (p<0.001). No significant changes were found in other domains, with high baseline scores 
suggesting ceiling effects. Qualitative analysis yielded four key themes: (1) educational drivers, including 
structured WBA frameworks, experiential learning, and peer-assisted learning; (2) determinants of 
intention to participate, including enhanced capability, perceived consequences, moral motivation, and 
lack of peer reinforcement; (3) unaddressed practical challenges; and (4) emergent system-level barriers, 
including trainee readiness, variation in trainer preparedness, time constraints, and the need for structured 
rollout planning, intercollegiate collaboration, and electronic documentation platforms. Conclusion: The 
workshop effectively strengthened trainer capability and surfaced implementation challenges requiring 
attention. Further progress will depend on longitudinal faculty development, trainee engagement through 
feedback literacy, supportive infrastructure (including an electronic platform), and strategies to build a 
critical mass of trained faculty aligned with Rogers' Diffusion of Innovations framework.

Key words Competency-based medical education; Continuing professional development-reaction; Feedback, 
Postgraduate medical education; Workplace-based assessment
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addresses a practical gap and responds to the call for more 
context-sensitive research.

These findings can guide faculty development and help 
embed WBA into routine training by identifying key 
enablers, barriers, and readiness gaps. They may also 
support HKCPaed and other Colleges in implementing 
CBME more sustainably.

Specifically, this study addressed the following 
research questions:
1. Does participation in the trainer workshop influence 

participants' intention to engage in WBA and their 
perceived capability to do so?

2. How do participants perceive the value and relevance 
of the trainer workshop, and what challenges do they 
anticipate in applying their learning to real-world 
training contexts?

Method

Setting and Participants
This study was conducted within the postgraduate 

training framework of the HKCPaed, one of 15 Colleges 
under the HKAM. In preparation for WBA rollout in July 
2025, HKCPaed launched a structured faculty 
development programme. The College oversees around 
300 accredited trainers supervising paediatric trainees 
across a six-year programme. Each year, 20-30 new 
trainees enter training delivered across 14 accredited units. 
For the inaugural WBA workshop in May 2025, each unit 
was invited to nominate two trainers. Nineteen trainers 
enrolled and were invited to join this voluntary evaluation 
study. All were practising paediatricians involved in 
training.

Instruction Design
The initiative comprised two linked components. First, 

an 80-minute asynchronous e-learning module introduced 
CBME principles, the rationale for and procedures of 
WBA, as well as foundations of effective feedback.

Second, a full-day, in-person workshop emphasised 
experiential learning.11 It began with short interactive 
lectures activating participants' knowledge of the six steps 
of WBA framing the process of workplace-based learning. 
Psychological safety was addressed explicitly using 
strategies adapted from Rudolph et al, including a 
structured pre-brief at the start of the workshop to set 
expectations and foster a safe learning environment.12

Participants then engaged in live demonstrations and 
immersive role-plays using clinical scenarios. They rotated 

Introduction

Workplace-based assessment (WBA) is a core feature 
of competency-based medical education (CBME), offering 
trainees formative feedback grounded in observed clinical 
performance. It is intended not merely as an assessment 
tool, but as a means to foster clinical learning by promoting 
feedback-driven development.1,2 Despite this promise, 
implementing WBA remains challenging. Many training 
systems report inconsistent adoption, low trainer 
engagement, and superficial feedback. A key barrier lies in 
the readiness and capability of clinical educators to deliver 
WBA effectively.3,4

These difficulties often stem from a gap between what 
WBA is intended to achieve and what clinical trainers feel 
equipped to deliver. As Steinert and colleagues note, 
meaningful innovation requires more than procedural 
compliance: it involves shifts in professional identity, 
beliefs, and relationships.⁵ For trainers accustomed to 
summative assessment and didactic teaching, feedback has 
often been directive, focused on instruction rather than 
developmental dialogue. WBA introduces new 
expectations: observing performance, offering timely 
feedback, and cultivating psychologically safe 
environments.⁶ This shift is neither automatic nor intuitive, 
especially without robust faculty development to support 
behavioural and cultural change.

In Hong Kong, the Hong Kong Academy of Medicine 
(HKAM) has endorsed CBME, and the Hong Kong 
College of Paediatricians (HKCPaed) began formal rollout 
of WBA in 2025.7 As one of the largest constituent 
Colleges, HKCPaed faces the dual challenge of building 
trainer capability and promoting culture change across a 
diverse network. To support this, the College organised a 
full-day trainer workshop in May 2025, combining 
asynchronous e-learning with face-to-face experiential 
learning.

This study evaluates that initiative. Using a mixed-
methods approach, we examined whether the workshop 
influenced trainers' intention and perceived capability to 
participate in WBA. Quantitative data were collected using 
the CPD-Reaction Questionnaire, grounded in the Theory 
of Planned Behaviour and Triandis' theory.8,9 We also 
explored participants' perceptions of the training, including 
perceived value, challenges, and anticipated barriers to 
applying WBA.

While prior studies highlighted the importance of 
faculty development for CBME, few have examined its 
early impact on WBA adoption in a large, generalist 
specialty.10 By focusing on paediatric trainers, this study 
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through the roles of assessor, trainee, and observer, with 
each encounter followed by structured debriefing to 
support reflection and peer learning. Participants practised 
three core WBA tools: DOPS, Mini-CEX, and CbD. While 
MSF was introduced conceptually but not practised due to 
time and format constraints.

Data Collection and Analysis
Quantitative Evaluation

Participants completed the Continuing Professional 
Development-Reaction (CPD-Reaction) Questionnaire 
pre- and post-workshop. This validated instrument, 
grounded in the Theory of Planned Behaviour and Triandis' 
Theory, measures behavioural intention and its cognitive 
and social determinants: perceived capability, beliefs about 
consequences, moral norm, and social influence.8,9 

Responses used 7-point Likert scales. Domain scores were 
calculated by summing items, with max scores varying by 
domain. The Shapiro–Wilk test assessed normality of 
difference scores. Pre-post differences were evaluated with 
paired-sample t-tests; effect sizes used Cohen's d. Analyses 
were conducted using Jamovi (version 2.6.26.0).

Qualitative Evaluation
Focus groups were held immediately post-workshop. 

Thirteen of 19 participants joined one of two focus groups 
(approx. 45 minutes each). Conducted in Cantonese and 
moderated by staff from the Hong Kong Jockey Club 
Institute of Medical Education and Development 
(JCIMED), who were not workshop facilitators, this 
minimised social desirability bias. A semi-structured guide 
explored workshop relevance, value, applicability, 
anticipated barriers, and support needs. Sessions were 
audio-recorded, transcribed verbatim, and anonymised.

Data were analysed using reflexive thematic analysis 
following Braun and Clarke's six-phase approach.13 Two 
researchers (HS and LC) independently coded transcripts, 
discussed codes, resolved discrepancies, and identified 
themes. Themes were refined iteratively to ensure clarity 
and relevance. NVivo (version 14) supported coding and 
development. An audit trail was maintained to enhance 
trustworthiness.  

Member Checking
To enhance credibility, we conducted member 

checking post-analysis. A summary of the themes and 
subthemes was shared via email with all focus group 
participants, who could review and comment 
anonymously.  

Reflexivity
This study was conducted by a multidisciplinary team 

with varied roles in the workshop and CBME reform, 
which shaped both its design and interpretation. HS is the 
Educationist of the HKAM and lead designer of the 
workshop. A specialist in anaesthesiology and intensive 
care with prior leadership in quality and safety, he 
contributed both educational and clinical perspectives 
throughout the research process. LC, a paediatrician and 
Assistant Educationist of HKAM, was responsible for 
aligning CBME implementation in the HKCPaed with 
HKAM's strategic direction. His familiarity with the 
College's internal dynamics supported the contextual 
interpretation of trainer feedback. HSL, also a 
paediatrician and HKCPaed trainer, has been actively 
involved in the transition to CBME within the College and 
teaches in its new paediatric-specific medical education 
courses. His insights helped bridge participant comments 
with curriculum design realities. FC, Chairman of the 
Faculty and Curriculum Development Committee of 
HKCPaed, is the key driver of WBA implementation 
within the College. His leadership role informed both 
strategic framing and feasibility considerations. AC, a 
consultant anaesthetist with a Master's in Health 
Professions Education and Chair of the Training and 
Faculty Development Subcommittee at JCIMED, 
contributed to the instructional design, drawing on his 
educational expertise. WC, JC, and KY are HKCPaed 
trainers and workshop faculty who contributed to planning 
and delivery and brought practical insight into trainer 
engagement and implementation barriers.

Ethics
Ethical approval was granted by the Survey and 

Behavioural Research Ethics Committee of The Chinese 
University of Hong Kong. Written informed consent was 
obtained (SBRE-24-0737), and all data were anonymised.

Results

Quantitative Findings
Of the 19 trainers who attended the workshop, 16 

completed both pre- and post-workshop CPD-Reaction 
questionnaires and were included in the quantitative 
analysis. As shown in Table 1, there was a statistically 
significant increase in perceived capability, with mean 
scores rising from 9.44 (SD=2.11) to 11.31 (SD=1.79) 
(p<0.001, Cohen's d=-1.077), indicating a large effect size.
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In contrast, no statistically significant changes were 
observed in the other domains. Mean scores for beliefs about 
consequences increased slightly from 11.00 (SD=2.37) to 11.38 
(SD=1.59) (p=0.202, Cohen's d=-0.215), and for moral 
norm from 11.13 (SD=1.71) to 11.38 (SD=2.03) (p=0.326, 
Cohen's d=-0.115). Social influence showed negligible change.

Qualitative Findings
Thirteen of the 19 workshop participants took part in 

post-workshop focus groups. Thematic analysis identified 
four overarching themes and related subthemes, 
illustrating how trainers perceived the workshop's value, 
the factors influencing their intention to engage in WBA, 
and the systemic enablers and constraints surrounding 

implementation. These themes are summarised in the 
thematic map (Figure 1). Illustrative quotes are presented 
below in Cantonese with English translations and 
participant codes.

Member checking was conducted by sharing a thematic 
summary with all 19 participants. Seven participants 
(37%) responded. Their feedback affirmed that the analysis 
resonated with their experiences; no new themes were 
identified and no major revisions were required. 
Respondents also rated the accuracy and relevance of each 
subtheme on a 5-point scale. The average ratings ranged 
from 3.4 to 4.6, indicating overall agreement with the 
findings. Table 2 presents the themes, subthemes, and 
corresponding ratings.

Table 1 Pre- and Post-workshop scores on CPD-reaction dsomains (n=16) 
Domain Pre mean Post mean Mean t (df) p-value Effect size
 (SD) (SD) difference   (Cohen's d)
Intention 10.75 (2.02) 11.56 (2.16) -0.81 -1.209 (15) 0.123 -0.302
Social influence 8.69 (4.08) 9.25 (3.99) -0.56 -0.556 (15) 0.293 -0.139
Beliefs about capabilities 14.31 (2.68) 15.44 (2.10) -1.13 -1.840 (15) 0.043* -0.460

Moral norm 11.13 (1.71) 11.38 (2.03) -0.25 -0.460 (15) 0.326 -0.115
Beliefs about consequences 11.00 (2.37) 11.38 (1.59) -0.38 -0.859 (15) 0.202 -0.215
Total score 55.88 (8.45) 59.00 (8.06) -3.13 -1.477 (15) 0.080 -0.369
*Statistically significant

Figure 1 Thematic Map.
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Table 2 Themes and result of member checking 
Theme/Subtheme                                                          Meaning                                                                                                                      Average Rating
1. Educational Driver
1.1 Structured Procedural Framework Participants observed that the workshop's structured tools (6-step frameworks) 4.2
    provided clearer guidance for delivering feedback compared to informal
 approaches they used previously.
1.2 Experiential Learning
1.2.1 Psychological Safety Many described feeling comfortable practicing new skills in the workshop 4.4
 environment, even when making mistakes, which they felt accelerated their learning.
1.2.2 Hands-on Practice Role-playing and simulations were frequently cited as the most impactful 4.6
 part of the workshop, enabling direct application of concepts.
1.2.3 Debriefing Benefits Structured debriefing sessions seemed to help participants (you) reflect 4.4
 on your own teaching practices and gain new insights.
1.3 Peer Assisted Learning
1.3.1 Learning through Observation Watching fellow trainers perform skills during exercises provided concrete 4.4
 examples of effective (and less effective) techniques.
1.3.2 Positive Feedback Culture The workshop fostered a norm of constructive peer feedback, 4.2
 which participants felt enhanced their confidence and refined their skills.
2. Determinants to Participate in WBA
2.1 Beliefs About Capability
2.1.1 Improved Feedback Skills Participants reported leaving the workshop with greater confidence in 3.6
 delivering structured, actionable feedback.
2.1.2 Trainee Agency & Trust Many reflected on how the workshop shifted their perspective-viewing 4.2
 trainees as capable partners rather than passive recipients of feedback.
2.2 Beliefs About Consequences
2.2.1 Perceived Efficacy of WBA Participants saw WBA as a tool to promote self-directed learning among trainees. 4.4
2.2.2 Concern About Practicability  A recurring theme was the tension between WBA's benefits and the 4.4
 reality of limited time/resources in clinical environments.
2.3 Moral Norm
2.3.1 Professional Responsibility Participants described feeling a renewed duty to implement WBA principles 3.8
 post-workshop, framing it as a non-negotiable aspect of their role as trainers.
2.3.2 Motivation to Share Knowledge Many expressed eagerness to disseminate WBA skills to colleagues, 4.2
 viewing themselves as catalysts for cultural change.
2.3.3 Role in Cultural Change Some voiced anxiety about leading this change, particularly when 3.8
 anticipating resistance from peers unfamiliar with WBA.
2.4 Social Influence
2.4.1 Isolation as a Barrier Participants foresee institutional resistance when planning to implement WBA 4.4
 skills, as untrained peers may lack shared understanding. This anticipated
 isolation undermines their motivation to initiate changes independently.
3. Unaddressed Issues A few noted gaps in the workshop, such as role-play scenarios feeling 4.6
 unrealistic or insufficient coverage of certain domains (e.g., MSF)
4. Emergent System Level Barriers
4.1 Trainees Readiness Participants raised concerns that trainees might lack awareness of how to 4.2
 engage with WBA processes, requiring additional orientation efforts.
4.2 Inner Setting
4.2.1 Cultural Transition Participants recognised that adopting WBA requires a deliberate cultural  4.2
 shift-one that may need to be mandated through compulsory training,
 given entrenched feedback norms.
4.2.2 Electronic Tools Many emphasized the need for digital platforms to replace cumbersome 4.4
 paper-based tracking.
4.2.3 Transferability to Clinical Environment Some doubted whether workshop skills could be seamlessly applied in 3.4
 high-pressure workplace environments.
4.3 Outer Setting
4.3.1 Need for Protected Time Nearly all stressed that WBA's success hinges on dedicated time, 4.2
 which current systems rarely provide.
4.4 Implementation Process
4.4.1 Feasibility of Rollout Plan Rapid implementation without training all trainers first was seen as 3.8
 a risk to WBA's credibility.
4.4.2 Ongoing Faculty Support Participants proposed structured peer networks (e.g., WhatsApp groups, 4.0
 mentor circles) to sustain WBA skills post-workshop, noting that isolated
 trainers struggle to drive change alone.
4.4.3 Enhanced Briefing Materials Many emphasized that scalable adoption requires train-the-trainer materials 4.2
 (e.g., domain-specific videos, scripted debrief guides) to ensure consistency
 across institutions.
4.4.4. Experience Sharing from Other Colleges Participants expressed interest in learning from other specialties' WBA 4.4
 implementation experiences, as these insights could help optimise and
 facilitate the adoption process within their own program.
WBA: Workplace-based assessment; WSF: Multi-Source Feedback
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Theme 1: Educational Drivers
1.1 Structured Procedural Framework

Participants noted that the six-step framework for 
WBA offered a systematic, structured approach to 
delivering feedback and helped them internalise a clearer 
process for guiding trainee development.
「比起平時我們想幫trainee的那個意願是沒有分別

的…但比返一個framework，明白每一個做的一些東
西，怎樣去幫助那個trainee。」

"Compared with before, our willingness to help 
trainees hasn't changed… but giving us a framework helps 
us understand each step and how it supports the trainee." 
(FG1 P3)

1.2 Experiential Learning Deepens Understanding
Experiential learning through role-play and debriefing, 

in a safe environment, was essential for skill development. 
Trainers could practise, receive feedback, and gain insights 
into their own behaviours.
「我們今天就好像trainee一樣，去學習被人看，但我

們都覺得safe的，去被人看，然後再學到一些東西。」
"Today, we were like trainees, learning while being 

observed, but we all felt safe being observed and learnt 
from it." (FG1 P3)

1.3 Peer Interaction Normalises Practice and Builds 
Motivation

Observing and interacting with peers helped trainers 
learn effective practices and feel motivated. Feedback 
from colleagues made the experience supportive and 
enriched their learning.
「觀察同學一起做的時候…學到很多技巧。」
"Watching other participants doing it… I learnt a lot of 

techniques." (FG2 P5)

Theme 2: Determinants of Intention to Participate
This theme explores psychological and social 

influences on WBA adoption. Findings reflected constructs 
in the CPD-Reaction Questionnaire.

2.1 Perceived Capability Enhanced Through Practice
The workshop improved trainers' confidence through 

structured, hands-on exercises. Practising with authentic 
tools and scenarios helped trainers feel more prepared to 
conduct WBA in real settings.
「我們的信心增加了很多，我們覺得那個 role play 

是非常之有用的。」

"Our confidence increased a lot. We felt that the role 
play was extremely useful." (FG2 P9)

2.2 Beliefs About Consequences: Recognising 
Educational Value Amid Practical Constraints

Trainers recognised that WBA could improve feedback 
quality and support trainee development, marking a shift 
from checklist-based assessment to constructive learning 
dialogues. However, practical barriers such as time 
pressure and unfamiliarity with tools remained.
「如果有這樣的guide，我認為learning process和進

步應該是很positive的。」
"If there were such a guide, I believe the learning 

process and progress would be very positive." (FG1 P6)

2.3 Moral Motivation and Professional Identity
Many saw WBA as part of their professional 

obligation. They believed trainers should model and 
promote good assessment practice.
「我哋都係trainer，有責任教人，呢個係我哋嘅角

色。」

"We're trainers-it's our responsibility to teach. That's 
part of our role." (FG2 P6)

2.4 Social Influence: Limited Peer Norms and 
Isolation in Practice

While trainers valued institutional support and 
recognised the need to align with College expectations, 
many noted a lack of shared norms and coordinated 
practices within their units. Some felt isolated in 
implementing formative assessment, as colleagues were 
often disengaged or unsure how to contribute. The 
absence of peer modelling weakened collective 
momentum.
「譬如我那裡只有我一個上完，其他trainer又不

懂，那又如何推呢？」

"For example, I'm the only one from my place who 
attended. If the other trainers don't understand it, how can 
we push this forward?" (FG1 P8)

Theme 3: Unaddressed Practical Challenges
Some participants expressed while CbD was practised, 

the case scenario lacked realism, reducing its practical 
value. Multi-Source Feedback (MSF) was introduced 
conceptually but not practised. In addition, participants 
noted the absence of explicit guidance on documentation 
procedures, including how to complete assessment forms 
efficiently and meaningfully. This gap left some trainers 
uncertain about applying the tools confidently and 
consistently in clinical settings.
「不過都是覺得documentation那裡沒有講太多的，

希望講多一點。」
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"But I felt the part about documentation wasn't really 
covered much-I hoped there would be more explanation." 
(FG1 P9)

Theme 4. Emergent System-Level Barriers
Participants identified structural barriers to 

implementation.

4.1 Trainee Readiness and Engagement
Participants noted that effective implementation of 

WBA also depends on trainees' understanding of its 
purpose and their ability to engage meaningfully.  
「如果我是一個 t rainee的話，其實由一個舊的

system，即是由一個 summative 去一個 formative ，其
實我覺得可能要多些materials。」

"If I were a trainee, transitioning from the old system-
that is, from a summative to a formative one-I think I 
would probably need more materials." (FG1 P7)

4.2 Trainer Capability and Cultural Readiness
Some participants emphasised that applying its 

approaches in real settings requires time, support, and 
ongoing development. They called for structured train-the-
trainer resources, including specialty-specific videos and 
scripted guides, to support consistent adoption.
「現在上完之後就瞭解多了，但也擔心真的要做

下來，其實都會有些困難，回去告訴同事聽，其實都

會有些難度。」

"After completing the workshop, I understand much 
more, but I still worry that actually doing it will be 
difficult. Even just going back and explaining it to 
colleagues might be challenging." (FG2 P7)

4.3 Need for Structured Rollout and Intercollegiate 
Sharing

Several trainers expressed concern about the absence of 
a clear, coordinated rollout plan and the short timeframe 
for implementation which may affect the consistency and 
sustainability of WBA. Beyond local implementation, 
some participants also highlighted the need for alignment 
and knowledge sharing across Colleges.
「因為現在其實都很趕，只剩下兩個月時間，要

開始行。」

"Right now, everything feels rushed-we only have two 
months left before we start." (FG1 P4)
「覺得有些colleges已經在run緊，我覺得他們可以

給我們多一些實際的經驗 sharing，甚至是一個real life 
example讓我們看著。那我們就可以有多一些想像到
會發生甚麼事」

"I feel that some Colleges are already running [WBA]. 
I think they could share more practical experience with us-
maybe even give us a real-life example to observe. That 
way, we could better imagine what's actually going to 
happen." (FG2 P3)

4.4 Electronic Tools to Support Implementation
Some participants suggested that automated features 

and integrated tracking systems of electronic platforms 
could improve efficiency and reduce manual follow-up.
「可不可以像現在的那些electronic record，我又可

以容易地trace到trainee在做什麼，不用每次要我自己
親自去追，我覺得用electronic method可能是長遠的想
法。」

"Could it be like the current electronic records? Then I 
could easily trace what trainees are doing without having 
to follow up manually each time. I think using an 
electronic method might be a more sustainable approach." 
(FG1 P7)

4.3 Time Constraints and Workflow Integration
Many participants described difficulty integrating 

WBA into busy clinical environments. Competing service 
demands and a lack of protected time were major barriers 
to consistent use. 
「我想最實際就是時間。因為用多了時間。那怎

樣跟trainee配合時間，怎樣去預備呢？」
"I think a practical issue is the time constraint. Because 

more time will be needed. How should we coordinate with 
the trainee and how should we prepare?" (FG1 P8)

Discussion

This mixed-methods evaluation of the first WBA 
trainer workshop conducted by the HKCPaed offers 
valuable insights into how targeted faculty development 
may support the implementation of CBME reforms. The 
evaluation was guided by an integrated model of behaviour 
change, drawing on the Theory of Planned Behaviour 
(TPB) and Triandis' Theory of Interpersonal Behaviour, as 
operationalised in the CPD-Reaction Questionnaire.8,9 This 
framework posits that a trainer's behavioural intention-
central to implementing WBA� � is shaped by four main 
constructs: perceived capability, beliefs about 
consequences, perceived social influence, and moral norm. 
Our findings suggest that the workshop enhanced trainers' 
perceived capability and reinforced moral motivation, while 
also surfacing practical concerns and contextual barriers 
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related to social influence and implementation feasibility.
The results suggest that the workshop was effective in 

preparing trainers for their role in WBA. Quantitative data 
showed a significant increase in perceived capability, and 
this was corroborated by qualitative findings in which 
trainers described enhanced confidence and clarity in 
conducting feedback conversations. The workshop format, 
structured, interactive, and psychologically safe, was 
frequently cited as an enabling factor. These findings 
suggest that experiential training, consistent with 
principles of adult learning and Kolb's experiential 
learning cycle, can help trainers shift from didactic, 
summative assessment traditions to a more formative, 
coaching-oriented mindset, even within time-constrained 
clinical environments.11,14

For the domains of beliefs about consequences and 
moral norm, the lack of statistically significant change was 
likely attributable to relatively high baseline scores, which 
may have constrained the potential for measurable 
improvement. Specifically, participants reported pre-
workshop mean scores of 11.00 (SD=2.37) for beliefs 
about consequences and 11.13 (SD=1.71) for moral norm, 
on a scale with a maximum of 14. These figures suggest 
that participants already held strong convictions about the 
value of WBA and their moral responsibility to engage in 
its implementation. While not necessarily indicative of 
strict ceiling effects in the psychometric sense, these 
elevated starting points may have limited the observable 
gain. This interpretation is reinforced by qualitative 
findings, which pointed to strengthened appreciation of 
WBA's formative purpose and a renewed sense of 
professional obligation, changes that may not have been 
fully captured by the CPD-Reaction instrument. 
Importantly, this discrepancy may reflect a response shift 
bias, where participants recalibrate their internal standards 
after gaining a deeper understanding of the construct, 
leading to underestimation of change when using 
traditional pre-post measures.15,16 This pattern does not 
suggest a shortcoming of the instrument itself, but rather 
reflects the characteristics of the participant cohort, which 
comprised individuals who were either self-selected or 
nominated based on their roles in education, such as 
training supervisors, and who may have been particularly 
motivated or aligned with the goals of the workshop from 
the outset.

The social influence domain remained both 
quantitatively unchanged and qualitatively problematic. 
Participants noted that few of their colleagues had attended 
similar training, and that trainees had not yet been oriented 

to WBA. These factors created a perceived lack of shared 
understanding and peer reinforcement, making it difficult 
to translate workshop learning into practice. Within the 
TPB framework, social influence (akin to subjective norm) 
reflects perceived expectations from colleagues and the 
broader institutional culture.17 A gap in this domain 
indicates that the trainers' work environment lacked the 
critical mass, role modelling, and psychological safety 
necessary to normalise formative assessment 
conversations.4 This aligns with findings from other 
implementation research, which highlight that isolated 
training initiatives are insufficient unless supported by peer 
uptake, leadership endorsement, and cultural 
reinforcement within the clinical setting.18 Without visible 
engagement from colleagues or adequate trainee 
preparedness, even capable and motivated trainers may 
feel disempowered to enact change.

Importantly, the workshop did more than increase 
individual capability ��it triggered deeper critical reflection 
on the system-level requirements for successful WBA 
implementation. Trainers highlighted a range of persistent 
issues: lack of trainee readiness, limited reach of faculty 
development, and structural constraints such as insufficient 
time and documentation burden. Rather than responding 
with frustration, participants appeared to adopt a more 
systemic perspective, recognising that effective WBA 
implementation requires coordinated action across 
multiple roles and levels. This shift aligns with O'Sullivan 
and Irby's proposition that faculty development should be 
reframed not merely as a means to transfer skills, but as a 
catalyst for deeper professional inquiry and organisational 
learning.19 The workshop thus functioned not only as a 
training event, but also as a site of sense-making, in which 
trainers reconceptualised their roles and responsibilities 
within a broader educational reform effort.

These findings point to the centrality of faculty 
development, not as a standalone intervention, but as a 
gateway to broader institutional change.19 A well-designed 
workshop can empower individual trainers, surface 
contextual barriers, and engage frontline educators as 
active contributors to implementation strategy. This aligns 
with the Consolidated Framework for Implementation 
Research (CFIR), which underscores that successful 
implementation depends not only on individual knowledge 
and beliefs but also on characteristics of the intervention, 
the inner and outer settings, and the implementation 
process.20 In this light, faculty development becomes a 
mechanism through which institutional priorities are 
operationalised, frontline insights are channelled into 
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system design, and the cultural groundwork for sustainable 
assessment reform is laid.

Way Forward 
There are several implications from these findings.  

First, to sustain and scale the impact of the WBA trainer 
workshop, broader diffusion is required. In the short term, 
the College could expand workshop coverage to a wider 
cohort of trainers, aiming to build the critical mass 
necessary to normalise formative assessment practices. 
Rogers' Diffusion of Innovations theory offers a useful lens 
for understanding this strategy.21 With 19 out of 300 
trainers (~6%) participating in the first wave of workshops, 
the College has begun to engage the innovators and some 
early adopters. However, reaching the early adopter 
threshold, typically around 16.7%, is critical for crossing 
the so-called "chasm" that separates early adopters from 
the early majority. Achieving this tipping point will require 
strategic efforts to leverage early successes, visibly 
demonstrate WBA's practical value and feasibility, and 
embed these practices into everyday clinical routines. Only 
through visible reinforcement, peer modelling, and 
alignment with service delivery can a meaningful cultural 
shift be cultivated across the specialty.

Crucially, faculty development must grow not only in 
reach but also in depth. A single workshop, while effective 
in catalysing initial change, is unlikely to sustain long-term 
behavioural transformation. As Steinert and colleagues 
emphasise, meaningful development requires longitudinal 
engagement, where trainers iteratively practise new 
behaviours, receive feedback, and reflect on their teaching 
over time.11 Participants in this study echoed this principle, 
highlighting the need for deeper coverage of tool-specific 
applications (e.g., CbD), earlier introduction of underused 
tools (e.g., MSF), and more concrete guidance on 
documentation. Future workshops should thus be part of a 
structured developmental continuum, with opportunities 
for progressive skill-building, peer exchange, and situated 
learning within clinical teams. This aligns with calls in the 
faculty development literature to reframe workshops not as 
isolated interventions, but as gateways into communities of 
practice and reflective teaching.19

Second, trainer capability is a necessary but insufficient 
condition for successful WBA implementation. Trainee 
readiness emerged as a parallel prerequisite. Trainers in 
this study frequently described a lack of trainee 
understanding about their roles in formative assessment, 
which undermined efforts to engage in meaningful 
feedback interactions. Bridging this gap requires 

intentional, trainee-facing strategies-such as structured 
orientation to WBA processes and explicit development of 
feedback literacy. Feedback literacy involves not only the 
ability to receive and interpret feedback but also to make 
evaluative judgements and take action to improve 
performance.22 Carless reminds us that effective feedback 
is inherently dialogic: it requires mutual sense-making and 
active learner agency.23 To foster this, both trainers and 
trainees must be supported to reconceptualise feedback not 
as evaluative judgement, but as an ongoing, co-constructed 
learning process. When both parties are aligned in purpose 
and practice, WBA can function as a generative and 
sustainable educational tool.

Third, system-level enablers play a crucial role in 
translating individual capability into sustainable practice. 
For example, a user-friendly electronic platform or 
e-portfolio can streamline WBA documentation and 
promote continuity of feedback across clinical contexts 
and over time.24 However, the mere presence of technology 
is insufficient. To be effective, these tools must be 
embedded within a broader faculty development strategy 
that equips trainers with the confidence and skills to use 
them purposefully. When aligned with educational goals, 
digital platforms can reduce administrative friction and 
reinforce formative assessment principles. Conversely, if 
poorly implemented, they risk becoming an additional 
burden or reverting feedback practices to checklist-driven 
compliance.

Finally, persistent structural barriers, particularly time 
constraints, must be confronted if WBA is to be sustainably 
implemented. Trainers repeatedly highlighted that heavy 
clinical workloads curtailed their capacity to engage 
meaningfully in formative assessment, even when they 
were well-intentioned and adequately trained. Addressing 
this issue requires more than individual adaptation; 
it demands institutional commitment. Hospital 
administrators, department leaders, and workforce 
planners must be engaged to explore models that integrate 
WBA into clinical workflow, rather than positioning it as 
an additional task.25 Embedding formative assessment 
within service delivery-through strategies such as 
protected time, workload redistribution, or team-based 
feedback approaches-is essential to realising the promise 
of competency-based education.

Limitations

This study has several important limitations. First, 
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participation in both the workshop and its evaluation was 
voluntary, introducing the potential for selection bias. A 
notable proportion of participants (37%) held training 
supervisor roles, representing half of all paediatric training 
unit supervisors in the locality. This may have significantly 
influenced engagement and responses. Given their 
leadership responsibilities, these individuals may have felt 
an institutional obligation to attend, either due to direct 
involvement in assessment practices or perceived 
expectations to champion educational reforms. This sense 
of duty could have led to overrepresentation of participants 
who were already more receptive to WBA, while those less 
engaged or sceptical may have opted out. Moreover, the 
nomination process, which allowed up to two participants 
per training unit, may have inadvertently compounded this 
bias. Unit directors selecting attendees might have 
prioritised supervisors or motivated educators, further 
skewing the sample toward individuals with pre-existing 
enthusiasm for WBA. The findings may therefore reflect 
the perspectives of a particularly invested subgroup rather 
than the broader community of clinical educators, limiting 
generalisability.

Second, the sample size was relatively small and drawn 
from a single specialty college, which may limit the 
transferability of findings to other contexts or disciplines. 

Third, while the CPD-Reaction instrument is 
theoretically grounded and psychometrically validated, its 
ability to detect change may have been influenced by 
relatively high baseline scores in certain domains, 
particularly beliefs about consequences and moral norm. 
Although these pre-intervention scores were not at ceiling, 
they may have left limited headroom for measurable 
improvement. These elevated starting points likely reflect 
the nature of the cohort, comprising committed educators 
rather than a broader cross-section of frontline clinicians. 
Finally, although the qualitative data enriched 
interpretation, the absence of longitudinal follow-up limits 
our understanding of whether the reported changes in 
perception and intention translate into sustained behaviour 
change in clinical practice.

Conclusion

This evaluation of the inaugural HKCPaed WBA 
trainer workshop underscores the catalytic potential of 
targeted faculty development in advancing CBME. 
Drawing on both quantitative and qualitative evidence, the 

findings demonstrate that even a single, thoughtfully 
designed workshop can enhance trainer capability, foster 
confidence in formative feedback, and prompt deeper 
reflection on system-level conditions necessary for 
effective implementation. While measurable 
improvements were limited in domains with high baseline 
scores, namely moral norm and beliefs about 
consequences, the qualitative data revealed meaningful 
shifts in mindset and professional identity.

Crucially, faculty development should be viewed not 
merely as an educational intervention, but as a strategic 
lever for institutional reform. When faculty are engaged as 
active participants in the change process, they become 
powerful agents of cultural transformation. This evaluation 
highlights several priority areas for action: refining 
workshop content to address identified gaps; providing 
longitudinal development pathways to reinforce 
behavioural change; explicitly supporting trainee readiness 
through feedback literacy initiatives; and enabling system-
wide integration through technological and administrative 
supports.

As the College moves toward the formal 
implementation of WBA in July 2025, these insights offer 
a practical, context-sensitive roadmap for scaling and 
sustaining reform. Ultimately, successful CBME 
implementation depends not only on individual capability, 
but on the coordinated alignment of people, processes, and 
structures-with faculty positioned as core partners in this 
transformation.
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Abstract Lymph node enlargement is a concern for physicians and parents due to the potential for malignancy in 
childhood. Castleman's disease is a rare lymphoproliferative disorder in children characterised by the 
proliferation of lymphoid tissue of unknown aetiology. Two clinical types, localised and multicentric, 
have been described. There are three histopathological types, including hyaline vascular, plasma cell and 
mixed. It is usually localised in the mediastinum and is rare in the head and neck region. In this article, 
we present the case of a 5.5-year-old male patient who presented with a mass in the neck and was treated 
surgically with a diagnosis of unicentric hyaline vascular type Castleman's disease after histopathological 
examination.

Key words Castleman disease;  Childhood;  Giant lymph node;  Hyperplasia

Introduction 

Castleman's disease (CD), initially described by 
Benjamin Castleman in 1954, is a rare benign disorder of 
lymph node hyperplasia with an unknown aetiology. The 
condition presents as enlarged lymph nodes, most 
commonly on one side of the body.1-3 The disease is 
classified according to its anatomical distribution and the 
number of lymph nodes involved, into two categories: 
Localised CD and Multicentric CD. According to its 
histopathologic structure, it is divided into three 
subgroups: hyaline vascular, plasma cell type and mixed 
type. The hyaline vascular type is the most common and is 
characterised by the presence of an asymptomatic, slowly 
growing mass. The plasma cell type is predominantly 
multicentric. The incidence is estimated to be 25 per 

million. The aetiology of the disease is attributed to human 
herpes virus 8 (HHV-8) and human immunodeficiency 
virus (HIV). In approximately 70% of cases, the thorax is 
involved, with involvement of the neck region being rare.4,5 

The objective of this study was to present and discuss a 
case of a patient presenting with a mass in the neck region 
who was diagnosed with CD in accordance with the 
literature.

Case

A 5-year-and-6-month-old male patient was admitted 
to our hospital with a complaint of swelling on the left side 
of his neck. A review of the patient's history revealed that 
the complaint had commenced six months prior, presenting 
as a painless swelling. The patient was treated with 
antibiotics, yet the swelling did not shrink. No symptoms 
of fever, anorexia, weight loss, or night sweats were 
present. The patient's body weight was 19 kg (50-75% 
percentile), and his height was 121 cm (90-97% 
percentile). A physical examination revealed a mobile, 
smooth, soft, painless mass with a smooth surface, 
approximately 5x3 cm in size, on the left side of the neck 
over the sternocleidomastoid muscle.  The examination of 
other systems was unremarkable. 
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His past and family history were unremarkable. 
Laboratory; haemoglobin (Hb) concentration: 127 g/L. 
White blood cell (WBC) count: 14.3 x 109/L. Platelet (Plt) 
count: 647 x 109/L. Sedimentation rate: 20 mm/h. 
C-reactive protein (CRP) concentration: 3.68 mg/L. No 
atypical cells were identified in the peripheral smear. The 
Brucella tube agglutination test yielded a negative result. A 
neck ultrasound revealed a conglomerated LAP measuring 
19x10 mm in the right cervical region and 38x19 mm in the 
left cervical region, with an erased fatty hilus and marked 
vascularity. A computed tomography scan of the neck and 
thorax revealed a smoothly circumscribed lesion extending 
to the supraclavicular level in the left half of the neck, 
measuring 32x19 mm in the widest part. The lesion was 
found to be compressing the jugular vein in the medial 
neighbourhood, and no evidence of thoracic involvement 
was observed (Figure 1). 

Magnetic resonance imaging (MRI) revealed a 
36x20x50 mm lesion in the left cervical region, originating 
from the supraclavicular level and extending along the 
entire cervical line. The lesion exhibited a uniformly 

circumscribed inferior and superior part with vascular 
signal void areas, which were hypointense in T1A images 
and hyperintense in T2A images. Additionally, there was 
no diffusion restriction (Figure 1). 

The mass was removed through a surgical procedure. 
Macroscopically, it was a 4.8x3x2.5 cm nodular tissue 
fragment. On histopathological examination, it was 
reported that Mantle zones were enlarged in the lymph 
node and some of them contained more than one 
germinal centre (Twinning), Mantle zones were 
thickened and formed a layer (Onion skinning), atrophic 
germinal centres were interrupted by sclerotic and 
hyaline vascular structures (Lollipop follicular). In 
addition, interfollicular areas were enlarged with vascular 
proliferation and were reported to be compatible with 
'Hyaline Vascular Type Castleman's disease' with mixed 
type inflammatory cells (Figure 2). Immunohistochemical 
staining revealed no malignancy and HHV8. After 
malignancy was excluded, the patient was followed up 
without additional treatment. After 6 months of follow-up, 
no recurrence was observed.

Figure 1 Case and images. (A) External view of the case. (B) Computed tomography of the neck. (C) Magnetic resonance image of the 
neck. (D) Contrast-enhanced magnetic resonance image of the neck.

Figure 2 Lymph node biopsy. (A) The enlarged mantle zone contains more than one pale germinal centres (twinning). The 
interfollicular regions have many high-endothelial venules with sclerotic walls (H&E, 100x). (B) The germinal centre is atrophic, depleted 
of follicular centre cells, and surrounded by concentrically arranged small lymphocytes imparting an 'onion-skin' pattern (H&E, 200x).
 (C)  No human herpesvirus type 8-infected cells were seen around the germinal centre (HHV8, 20x).
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Discussion

Castleman's disease is a rare disease characterised by 
benign lymph node hyperplasia with an unclear aetiology. 
It is postulated that an immune system defect, 
inflammatory reactions (such as IL-6 and vascular 
endothelial growth factor), infections (such as Epstein-
Barr virus and human herpes virus 8) and hamartomatous 
change may be involved in the aetiology.3

In children, 87% of the disease is localised. In this 
form, 33% of the mass is located in the thorax, 30% in the 
abdomen, less than 10% in the pelvis and other organs. In 
30% of cases, peripheral lymphadenopathy is observed, 
with 14% of cases involving cervical lymph nodes, 5% 
involving axillary lymph nodes, and 2% involving 
supraclavicular lymph nodes.6 In localised cases, there are 
typically no symptoms. However, depending on the 
location of the mass, dyspnoea, hoarseness, pain, and so 
forth may be observed.7  In our case, the patient exhibited 
no symptoms, and the lesion was identified following the 
observation of a swelling in the neck. Although the 
mediastinum is the most common site of involvement, any 
part of the body may be affected. Radiologically, the lesion 
appears as a smoothly circumscribed and lobulated 
contoured mass. In terms of histopathology, the hyaline 
vascular type is the most prevalent in this form. A study of 
83 paediatric cases revealed that 54% were of the hyaline 
vascular type, 24% plasma cell type and 22% mixed type.6 

The histological examination revealed the presence of 
hyaline vascular type in our case. This type is associated 

Table 1 Reported paediatric Castleman disease cases in the literature) 
Author (Year) Age / Sex Location Clinical Type (UCD/MCD -  Treatment Outcome
     features Histological
     variant)
Parez et al. (1999)6 7 years / Female Cervical Asymptomatic UCD - Surgery No 
    neck mass Hyaline vascular  recurrence

Farruggia et al.  5-10 (3 cases) Cervical Neck lumps, UCD -  Surgery No reported 
 (2011)10 - Italy   painless Hyaline vascular  relapse

Gündüz et al. 10 paediatric patients Various Mostly UCD (majority  Surgery ± All UCD 
  (2022)3   asymptomatic UCD HV)  RTX / RT survived  

Hu et al. (2023)9 - Median 10.8 years  Cervical / Systemic UCD (mostly  Resection, ± 100% survival;
 China (22 UCD), median Abdominal symptoms HV), MCD  Rituximab  UCD cured 
  14.4 years (2 MCD)   in 45% of UCD (rare)   in 63%

[Current case] 5.5 years / Male Cervical Painless neck UCD – Hyaline  Surgical No recurrence
 (2024)   (left)  swelling, asymptomatic vascular excision at 6 months

UCD: Unicentric Castleman disease; MCD: Multicentric Castleman disease; HV: Hyaline Vascular; RTX: Rituximab; RT: Radiotherapy.

with a more favourable prognosis and a less aggressive 
clinical course than the plasma cell type. The incidence of 
multicentric Castleman disease (MCD) is highest in the sixth 
and seventh decades of life.  This form is more prevalent in 
males and is more frequently associated with IL-6, HIV and 
HHV-8. The majority of these cases present with systemic 
symptoms, including fever, night sweats, weight loss, and 
malaise, as well as laboratory abnormalities, such as 
anaemia, hypergammaglobulinaemia, elevated acute phase 
reactants, and hypoalbuminaemia.8-10 A comparative 
summary of previously reported paediatric Castleman's 
disease cases is presented in Table 1, demonstrating 
similarities and differences in clinical presentation, disease 
type, treatment and outcomes.

Localised CD is treated surgically by the removal of the 
mass. If the mass is completely removed, the disease is 
cured.7 Radiotherapy is a treatment method employed in 
cases where excision is not possible. In our case, the 
patient achieved a complete cure with surgery, and no 
recurrence was observed during the follow-up period. A 
comprehensive treatment protocol for multicentric CD has 
yet to be established. A range of therapeutic approaches are 
currently being trialled, including surgery, radiotherapy, 
chemotherapy, antiviral agents and monoclonal antibodies.  

Conclusion

Castleman's disease is a benign lymphoproliferative 
disorder. In children, particularly in the case of suspicious 
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masses located in the neck and mediastinum, the disease 
can be diagnosed following the histopathological 
exclusion of lymphoma. In localised, hyaline vascular 
type, the disease is curable with complete surgical 
excision.
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Abstract Hypoparathyroidism, sensorineural deafness, and renal dysplasia (HDR) syndrome caused by mutation 
in the GATA3 gene is rare. This condition can be diagnostically challenging and delay in the diagnosis 
can have detrimental consequences of hypocalcaemic seizures or renal failure. This is a case series of 
3 Chinese patients in Hong Kong with different mutations of the GATA3 gene. Our patients show great 
variability in presentation of hypoparathyroidism and renal abnormalities but all 3 have deafness as a 
consistent feature of this syndrome. Hypoparathyroidism can be managed by replenishing calcium and 
active vitamin D. None of our patients showed renal failure as to date. The mutations of our patients 
include c.708del, c1099C>T and c.815C>T. Earlier diagnosis emphasizes the need for genetic testing or 
for clinicians to look for other features of HDR syndrome to help with earlier intervention of 
complications.

Key words Deafness;  GATA3;  HDR;  Hypoparathyroidism;  Renal dysplasia

Introduction

Hypoparathyroidism, sensorineural deafness, and renal 
dysplasia (HDR) syndrome, also known as Barakat 
syndrome; is a rare autosomal-dominant disease related to 
GATA3 gene mutations.  It was first reported in 19771 and 
there have been over 100 mutations reported since then.2

GATA3 gene is located on chromosome 10p14-15 and 
expressed in the parathyroid glands, kidneys, inner ear, 
thymus, and the central nervous system. GATA3 belongs to 
a family of zinc finger transcription factors (ZF-TFs), 

constituted by two transactivating domains (TA1 and TA2) 
and two highly conserved zinc finger domains.3  Mutations 
can include total gene deletion, nonsense mutation, 
intragene deletion, intragene insertion and splice mutation 
(Figure 1).4 Majority are GATA3 truncation or deletion or 
Zinc finger 2 (C-terminal) deletion and these cause the loss 
of DNA binding ability. Zinc finger 1 (N-terminal) deletion 
reduces GATA3 DNA binding affinity. Another type of 
mutation is GATA3 protein conformational changes or loss 
of interaction with Friends of GATA proteins (FOG).5

The GATA3 gene is related to embryonic development 
in vertebrates and mutations results in haploinsufficiency 
which has a broad range of penetrance and clinical 
expression. Most literature reports hypoparathyroidism 
and sensorineural deafness occurring more frequently 
compared to renal dysplasia. Around 90% of patients have 
hypoparathyroidism and sensorineural deafness and 80% 
have renal dysplasia.3 A more detailed percentage 
breakdown of HDR phenotypes of those with GATA3
germline mutations is shown in Figure 2.4

Hypoparathyroidism can present with seizures, stiffness, 
spasms, cerebral infarctions, and recurrent kidney stones.  
Non-progressive hearing loss is usually bilateral 



Figure 1 Percentages of the different types of GATA3
germline mutations.4
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sensorineural deafness. Kidney manifestations have a wide 
range of presentations, including renal hypoplasia or 
aplasia, vesico-ureteric reflux, nephrotic syndrome, cystic 
kidney, or chronic renal failure. Patients that present with 
diffuse proliferative glomerulonephritis or focal segmental 
glomerular sclerosis may eventually develop renal failure.6

There have been no worldwide reports on the incidence 
of this condition as the numbers are too few. However, 
there are reports of population difference with more 
occurrence in Asians (52%); more specifically Chinese. 
The next population noted to have more frequent 
occurrence are Europeans (26%) and a much smaller 
number in Americans and Brazilians (4%). The mean age 
of presentation is 5.4 years old. Many patients report to 
have a delayed diagnosis.2

Objective

This case series reports 3 cases of HDR syndrome in 
Hong Kong with different clinical profiles.

Case 1
A 6-year-old girl presented with congenital unilateral 

kidney and bilateral hearing loss.  
This female patient was born at maturity of 38 weeks 

via emergency caesarean section with a birth weight of 
2.54 kilograms.  Antenatal scans revealed a solitary kidney. 
The postnatal renal ultrasound on day 27 of life showed 
absent left kidney and a normal sized right kidney with 
multiple small milk of calcium cysts that were less than 5 
millimeters in size. A single photon emission computed 
tomography scan was performed at 5 months of age and 
showed no ectopic kidney.  

Apart from the congenital renal anomaly, the patient 
was also noted to have hearing impairment after birth. On 
day 1 of life, automated auditory brainstem response 
showed a failed result on both ears. At 2 months of age, 
bilateral hearing loss was confirmed with a failed auditory 
brainstem response showing a threshold of 70 dB of both 
ears. Hearing aids were initiated at 7 months of age. 
Computed tomography scan at 9 months of age showed an 
aplastic or severely stenotic round window niche in the 
right ear and unremarkable temporal bone anatomy on the 
left ear. Magnetic resonance imaging showed normal 
acoustic meatus on bilaterally.  

In view of congenital solitary kidney and bilateral 
moderate to severe hearing loss, genetic test by gene panel 
sequencing was performed at 3 years old and a 
heterozygous pathogenic variant c.708del in exon 3 of the 
GATA3 gene (NM_001002295.1) was detected. 

The patient has normal neurodevelopment although she 
requires hearing aids. Her clinical condition is stable, and 
no medical treatment is required.  Besides the single right 
kidney, serial renal ultrasound at 8 months, 4 years, and 6 
years old were unremarkable and her renal function tests 
have been all normal. There has been regular monitoring of 
the serum calcium, phosphate and parathyroid hormone 
levels which have been normal up to the age of 6 years old.  

Case 2 
A 7-year-old boy first presented with asymptomatic 

hypocalcaemia during his neonatal period and was found 
to have hearing loss at 3 years old.  

This male patient was born at 37 weeks via caesarean 
section. There was incidental finding of hypocalcaemia 

Figure 2 Percentages of HDR syndromes phenotype 
frequencies.4
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with serum calcium of 1.98 mmol/L [2.13-2.75 mmol/L] 
during routine blood taking at a few weeks of age.  Serum 
phosphate was 2.92 mmol/L [1.55-2.71 mmol/L] and 
alkaline phosphatase was 346 IU/L [134-518 IU/L].  
Further investigations showed hypoparathyroidism with 
parathyroid hormone (PTH) of <0.5 pmol/L [1.6-7.2 
pmol/L] and mild vitamin D deficiency with 25-
Hydroxyvitamin D of 38 nmol/L [50-220 nmol/L]. Urinary 
calcium to creatinine ratio was normal.  Serum calcium and 
phosphate levels of both parents were within normal 
ranges.

The patient was treated with oral calcium supplement 
and alfacalcidol (1α-hydroxyvitamin D3) for 
hypoparathyroidism, and the serum calcium level 
normalised.  Urinary calcium to creatinine ratio was 
normal during medical treatment and there were no 
features of nephrocalcinosis on renal ultrasound. 
Furthermore, there were no abnormal facial features 
suggestive of CATCH22 microdeletion syndrome and 
there was no cleft lip or palate.  Imaging including 
echocardiogram and chest X-ray were normal.  

However, developmental assessment at 3 years old 
found that his left ear had hearing loss of 65 dB and right 
ear had hearing loss of 75 dB.  He received speech therapy 
training and hearing aids were initiated at 5 years of age. 

Genetic testing by gene panel sequencing was 
performed at 5 years old based on hypoparathyroidism 
with bilateral hearing loss. The molecular analysis showed 
a pathogenic variant c1099C>T (p.Arg367*) on the GATA3
gene (NM_001002295.2). 

The patient was diagnosed to have HDR syndrome due 
to GATA3 gene mutation. Regular monitoring of his renal 
function tests were normal and yearly renal ultrasounds up 
to the age of 7 years old have shown no abnormalities.  The 
serum calcium levels have remained within normal range 
whilst on oral calcium supplement and alfacalcidol. 

Case 3
A 19-year-old male first presented with neonatal 

seizures due to hypocalcaemia and hypoparathyroidism 
and was found to have hearing impairment during the 
neonatal period.

This male patient was born at 38 weeks via 
spontaneous vaginal delivery with a birth weight of 
3.27 kilograms.  On day 6 of life, he developed neonatal 
seizures that were generalised tonic-clonic seizures.  
Biochemical investigations revealed hypocalcaemia with 
serum calcium of 1.53 mmol/L [1.96-2.7 mmol/L], 
and hypoparathyroidism with "inappropriate normal" 

parathyroid hormone (PTH) level of 22.6 pg/mL 
[15-65 pg/mL]. Serum phosphate was 2.74 mmol/L 
[1.45-2.16 mmol/L] and alkaline phosphatase was 
543 IU/L [130-350 IU/L].  Urine calcium to creatinine 
ratio was normal (0.16 mmol/mmol). This patient's mother 
had normal serum calcium and parathyroid hormone level.

The patient was treated with calcium supplement 
and calcitriol (1,25-dihydroxycholecalciferol) for his 
hypoparathyroidism. Hypocalcaemia resolved with 
medications and there was no recurrence of seizures. No 
significant side effects were noted during medical 
treatment, and monitoring of the urinary calcium to 
creatinine ratio was normal without hypercalciuria. Renal 
ultrasounds showed no sonographic evidence of 
nephrocalcinosis or other renal abnormalities.

In addition to hypoparathyroidism, the patient was also 
found to have hearing impairment during the neonatal 
period. He failed his newborn hearing screening test 
bilaterally and brainstem auditory evoked response 
suggested bilateral mild grade hearing loss. The brainstem 
auditory evoked response was repeated at 1 year of age 
which showed bone conduction hearing loss at 30 dB and 
air conduction hearing loss at 50 dB bilaterally. Hearing 
aids were initiated at 2 years of age. 

In view of hypoparathyroidism and bilateral 
sensorineural hearing loss, genetic test by target 
gene sequencing was performed and showed pathogenic 
variant c.815C>T p.(Thr272Ile) on the GATA3 gene 
(NM_001002295.2).

The diagnosis of HDR syndrome due to GATA3 gene 
mutation was substantiated for this patient. No renal 
abnormalities have been found up to the age of 19 years 
old.  Renal ultrasounds and renal function tests monitored 
regularly have been normal. The patient is asymptomatic 
and normocalcaemic whilst on oral calcium supplement 
and calcitriol. 

Literature Review

HDR syndrome is described as a triad syndrome 
but only about half exhibit all 3 phenotypes. Deafness is 
usually noted during childhood, but hypoparathyroidism 
and renal dysplasia can remain undetected for some time. 
Overtime, the components of the syndrome surface with 
age and patients older than 50 years almost all have at least 
one feature of the triad as shown in Figure 3.4 The mean 
age for the diagnosis of hypoparathyroidism, sensorineural 
deafness and renal dysplasia was 15 years, 8 years, and 14 
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years, respectively. Regarding the genotype-phenotype 
correlation, it is noted that patients with more severe 
mutations had symptoms presenting at a younger age but 
overall, the reports show difficulty with direct correlation 
between mutation type and the severity.4 

The GATA3 gene mutation can usually be identified 
when there are two or three of HDR triad features.7 Some 
even suggest that it is justified for genetic testing for 
patient with isolated sensorineural deafness as it is usually 
the first sign of the HDR syndrome but is just a small 
percentage as shown in Figure 2.4 A study was performed 
in 50 patients with hearing loss that had genetic testing 
with a gene panel of almost 200 genes and found that 
1 patient had GATA3 gene mutation.8 This is portraying 
that screening patient with isolated deafness may reveal 
undetected HDR syndrome patients and help with earlier 
diagnosis and anticipation. It was thought that detecting 
hearing loss in newborn screening was rare, but as more 
places have this routine screening it may be that there will 
be more earlier detection of hearing loss. 

For patients with isolated hypoparathyroidism or 
isolated renal dysplasia, there have been occasionally 
reports of detecting GATA3 gene mutations. A study of 
173 paediatric-onset patients that had isolated 
hypoparathyroidism had a 15 gene panel testing detected 
4 patients with GATA3 gene mutations.9 Another study 
with 202 patients with congenital abnormalities of the 

kidneys found 1 patient with GATA3 gene mutation10 and 
another study of 650 patients found 2 patients.11 The 
widespread use of prenatal ultrasonography can also help 
with detecting large structural renal abnormalities. All in 
all, this means that in those patients with isolated 
hypoparathyroidism or renal dysplasia with other HDR 
features excluded, those patients may not benefit from 
genetic testing for GATA3 gene mutation. 

Treatment of HDR syndrome depends on the clinical 
problem. For hypoparathyroidism; hypocalcaemia and 
hyperphosphataemia are due to low or inappropriately 
normal PTH.12 Treatment is aimed to replenish levels of 
calcium in which acute situations can be given 
intravenously with calcium gluconate. In non-acute 
situations, replacement can be given with oral calcium and 
active vitamin D. Monitoring is important as overtreatment 
can cause hypercalciuria and nephrocalcinosis in 
which care must be taken in those HDR patients with 
renal abnormalities.13 In patients with chronic 
hypoparathyroidism that have inadequate control with 
standard therapy, recombinant PTH replacement therapy 
can be considered, but this has yet to be reported in 
literature.12 The earlier detection of deafness and correction 
is important for language and social development of a 
child. These children can be managed with hearing aids or 
cochlear implants.14 Renal problems need to be detected 
early as this majorly affects the prognosis of HDR 

Figure 3 The cumulative frequency of HDR features in age ranges.4
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syndrome. Monitoring and early intervention in the 
treatment of renal disease may prevent or slow the 
progression to renal failure.15

Discussion

To the best of our knowledge, our 3 cases of HDR 
syndrome are the first to be reported in Hong Kong. All 
3 of our patients are of Chinese ethnicity. These cases of 
HDR syndrome have both similar and different features. 
The degree of hypoparathyroidism shows the marked 
difference. Case 1 has so far not shown any signs 
of hypoparathyroidism, Case 2 had asymptomatic 
hypoparathyroidism and Case 3 was symptomatic within 
the first few weeks of life. Case 1 had a unilateral kidney 
and Case 2 and Case 3 had normal kidneys. The common 
feature was that all 3 cases had bilateral hearing loss. 

Data from literature also suggested that not all patients 
will have all 3 features of HDR syndrome. The reported 
percentage that has all 3 is about 50-70%. Our 3 cases 
coincide with other reports internationally and all have 
hearing impairment as the prevailing feature. The next 
most predominant feature is hypoparathyroidism and 2 out 
of 3 cases in this report had this feature. Regarding the 
hypoparathyroidism, 34% are reported to have seizures 
and a slightly higher percentage of 37% of patients are 
reported to have asymptomatic hypoparathyroidism. 
Compatible with our findings, renal abnormalities were the 
lowest occurrence in our cases and in those reported 
internationally (74%).2 The cases in this study did not have 
brain imaging to look for calcifications in the basal ganglia 
as other reports have stated.5 Also, our patients did not 
report any behavioural or emotional problems. 

For Case 1 with pathogenic variant c.708del in exon 3, 
the frame shift of amino acids causing a premature stop 
codon on 265 has been previously reported.7,16 The other 2 
patients reported with the same variant were of African 
American ethnicity and diagnosed in adult ages of 45 
and 49 years. Both patients had hypoparathyroidism, 
but it is not reported whether this was symptomatic or 
asymptomatic. Bilateral sensorineural hearing loss from 
the age of 2 years was reported in both patients. Only one 
patient had renal cysts and both patients had bilateral 
kidneys. There were no reports of unilateral kidneys.16

The c.1099C>T mutation in exon 6 of Case 2 is 
nonsense in character and has been reported more with all 
cases presenting in young childhood (range 11 months - 
5 years).17 There is a wide range of ethnicity in the reports 

including Brazilian,17 Turkish,18 Northern European,19 

Japanese20 and Chinese.21 There have been 10 cases reported 
worldwide with this mutation.2 About 70% of cases had 
hypoparathyroidism and no mention of whether these were 
symptomatic or asymptomatic. Not all patients had 
sensorineural deafness, only 86% of cases. Renal abnormalities 
were reported in 70% of patients, these include unilateral 
kidney, nephrocalcinosis, proteinuria and haematuria.9,17,19,20

Regarding the mutation of Case 3, two other reports 
of the c.815C>T mutation located on exon 4 and 
characterised by missense have been known. This mutation 
causes a reduction in DNA binding without affecting the 
stability of the binding, there is a loss of interaction of 
FOG2 ZnF1 and ZnF6. The transactional availability is 
reduced, and consistent with DNA binding reduction. The 
other 2 patients reported with the same mutation are of 
European ethnicity and both had hypoparathyroidism 
presenting during the neonatal period with seizures alike 
Case 3 in this report. The two reports found that both 
patients had bilateral hearing loss and abnormal position of 
the kidney.22,23 Our Case 3 is slightly different to others 
reported in that those with missense mutations supposedly 
have noticeably greater number of asymptomatic 
hypoparathyroidism. Case 3 was the only symptomatic 
presentation in our case series.

Specifically related to the ethnicity of our patients, 
there are 15 other GATA3 genotypes reported in literature 
for Chinese as shown in Table 1. Case 2 in this report with 
genotype c.1099C>T has been reported previously in 2009 
in 2 other Chinese patients.21 Even with the same genotype 
the hypoparathyroidism presented at different ages and 
was not present in all patients.  The similar features of Case 
2 with the previous case reports are that all the patients 
with genotype c.1099C>T have hearing impairment and 
normal kidneys. The genotypes of Case 1 and Case 3 have 
not previously been reported in Chinese.

All reported HDR syndrome in Chinese patients have 
hearing impairment. About half of the Chinese patients 
have problems with the kidneys. The most severe renal 
condition reported in the Chinese population was a boy 
presenting at 5 years old with renal failure requiring 
haemodialysis.31 The genetic diagnosis c.324delC mutation 
in GATA3 gene was found shortly after his presentation 
which emphasizes the importance of an earlier genetic 
diagnosis. There have been no other reports in the literature 
for the genotype c.324delC therefore we do not know if 
this mutation will likely cause severe renal failure given 
the clinical phenotype of GATA3 gene mutation can be so 
variable. 
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Table 1 All reported clinical results of HDR syndrome in Chinese
Genotype Sex   Hypoparathyroidism (H)   Deafness (D)  Renal dysplasia (R) Reference
  H Onset Calcium Phosphate PTH Onset D
   age (mmol/L) (mmol/L) (pg/mL) age
c.708delC F No Not applicable    Birth Yes Absent left kidney This study

c.1099C>T M Yes Neonate 1.98 2.92 <0.5 3 Yes Normal This study

c.815C>T M Yes 6 days 1.53 2.74 22.6 Birth Yes Normal This study

c.478del M Yes 50 1.6 1.58 4.3 Child Yes Normal (Chiu et al., 2006)24

 M No  Not applicable   10 Yes Normal
 M Yes 18 2.14 1.55 7.17 17 Yes Normal

c.924+2delTins F Yes 33 1.55 1.71 17.1 Child Yes Normal

GCTTACTTCCC F Yes 16 1.78 1.58 13 2 Yes Small kidneys

c.1059A>T F Yes 32 1.18 2.0 <0.3 Child Yes Normal
 M No  Not applicable   5 Yes Not reported
 M Yes 7 2.09 1.81 14.6 4 Yes Not reported

c.1099C>T M Yes 12 1.62 2.94  3 Yes Normal (Sun et al., 2009)21

 F Yes 5 2  Not reported  Yes Normal

c.515C>A M Yes 12 1.55 2.93 32 Not reported Yes Bilateral (Zhu et al., (2014)25

         renal cysts
         Right renal calculi

c.149del F No  Not applicable   16 Yes Bilateral (Lin et al., 2015)26

         parenchymal change
         Atrophic

c.149del F No  Not applicable   16 Yes Normal

c.149del F No  Not applicable   16 Yes Not performed

c.149del F No  Not applicable   16 Yes Not performed

c.529 dupC M Yes 19 1.86 1.71 9.96 2 Yes Small kidneys (Chen et al., 2015)27

         Chronic nephritis

c.826C>T F Yes Not reported 2.1 2.23 17.8 20 Yes Normal (Wang et al., 2017)9

 F Yes Not reported 1.92 1.33 17.1 19 Yes Normal
 M Yes Not reported 1.69 1.41 16.8 5 Yes Left renal agenesis

c.286del F Yes 11 1.62 3.7 22 11 Yes Normal (Chu et al., 2017)28

c.570del    Not reported    Yes Solitary  (Wang et al., 2019)29

         renal agenesis

c.324delC M Yes 5 2.1 12.34 0.7 6 Yes Left renal  (Yu et al., 2020)30

         agenesis
         Renal failure
         Ureteral calculi

c.708dupC F   Not reported   8 Yes Not reported (Song et al., 2020)31

10p15.3-p13 M   Not reported    Yes Right renal  (Shao et al., 2022)32

         agenesis

c.1050+2T>C F   Not reported   1 Yes Normal (Tao et al., 2023)2

P227Afs F Yes 28 1.8 2.02 <0.32 27 Yes Hypertrophic (Huang et al., 2024)33

          kidneys
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Conclusion 

This is the first report of HDR syndrome in the 
paediatric and adult population in Hong Kong. We found 
that this condition has shown variable penetrance 
phenotype in which other parts of the world have also 
reported. We have compared the clinical presentation of 
Chinese patients with this condition and have found that 
even with the same gene mutation, the clinical presentation 
can be very different. HDR syndrome is still considered to 
be very rare and this rarity with the variability in 
phenotypic expression can sometimes make the diagnosis 
difficult or even delayed. Early onset hearing loss is a 
consistent feature and may warrant an earlier genetic 
investigation. Hypoparathyroidism and renal abnormalities 
may not always be present and if isolated, should alert 
clinicians to look for other features of HDR syndrome. 
When patients are diagnosed earlier this can help with the 
prevention of complications from hypocalcaemia, earlier 
intervention for hearing loss and hope for earlier diagnosis 
of any renal disease with means to stop the progression of 
disease. The ultimate goal is to try and improve the 
prognosis of these patients so that they can have a better 
quality of life.
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Swallowed Removable Dental Appliance in a Child
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Abstract Accidental foreign body ingestion is common in children. With the widespread use of removable dental 
appliance in children at an increasingly young age, we would expect more accidental ingestion of such 
foreign body. We report a case of an accidental ingestion of a sizeable removable dental appliance in a 
young girl in Hong Kong. The appropriate management algorithm, potential preventive measures and 
review of literature are discussed.

Key words Dental appliance;  Foreign body;  Ingestion

Introduction

Foreign body ingestion in children is common. Coin, 
toys and fish bone are among the common objects 
accidentally swallowed in the paediatric population. The 
need for endoscopic intervention largely depends on the 
clinical presentation and the nature of the swallowed 
foreign body. A comprehensive management protocol for 
selective upper endoscopy for foreign body ingestion in 
children had been reported by Wong et al.1 However, data 
on the management of swallowed orthodontic appliance in 
children is lacking. We reported a case of an accidental 
ingestion of a removable orthodontic appliance in an 11-
year-old girl, and the management algorithm was 
discussed. 

Case Report

An 11-year-old girl (body weight 35 kg) with good past 

health had started orthodontic treatment with a private 
orthodontist since August 2024. A pair of removable 
orthodontic appliances (twin block) was prescribed. In 
December 2024, she accidentally swallowed the lower 
orthodontic appliance while drinking clear water. No 
immediate airway compromise was noted and she was able 
to speak in complete sentence. However, in view of the 
persistent foreign body sensation in the throat, she attended 
the Accidental & Emergency Department on the same day. 

On clinical examination, she was haemodynamically 
stable and was not in respiratory distress. Chest 
X-ray showed radio-opaque object in the T3 level 
(Figure 1). There was no localised neck tenderness or 
surgical emphysema. Emergency flexible oesophageal-
duodenoscopy (OGD) under general anaesthesia was 
arranged in view of suspected foreign body in oesophagus. 

After the child was endotracheal intubated (with cuff) 
by the anaesthestist, standard flexible 9.2 mm upper 
endoscopy was performed within 6 hours of hospital 
admission, showing the swallowed orthodontic appliance 
to be intact, and had already spontaneously passed to the 
stomach (Figure 2). As the dental appliance was deemed 
too hard and rigid to be fractured by the endoscopic 
forceps, and it was beyond the size of the endoscopic 
lumen and endoscopic overtube (Figure 3), it was removed 
under direct vision with the foreign body retrieval basket, 
with the sharp metal hooks facing inwards. Mild mucosal 
injury at the upper oesophagus was sustained during the 
retrieval, immediate re-check endoscopic inspection 
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Figure 1 Chest X-ray showing the radio-opaque swallowed 
dental device.

Figure 2 Endoscopic photo showing the intact dental device in 
stomach.

Figure 3 Showing the overtube available.
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confirmed no significant oesophageal erosion or bleeding 
(Figure 4). And the retrieved dental appliance remained 
intact (Figure 5). Oral diet was tolerated and oral proton 
pump inhibitor was given for one week. 

Discussions

When a foreign body has been lodged onto the 
oesophagus, prompt endoscopic retrieval is often 

indicated. Firstly, the natural passage and progression of 
the foreign body to the stomach is less likely due to the 
weak peristalsis of the oesophagus. Secondly, the soft 
tissue swelling secondary to the foreign body induced 
inflammation could potentially compress and comprise the 
adjacent airway. Thirdly, the potential risk of sudden 
oesophageal perforation and sepsis or fistula. In our case, 
although the swallowed device had spontaneously passed 
to the stomach while the emergency OGD was being 
arranged, endoscopic retrieval was decided in view of the 
large size of the foreign body, and the doubtful possibility 
of the foreign body to pass the pylorus spontaneously. 

A recent study reviewing 90 cases of oesophageal 
foreign bodies in adults suggested that when the dental 
prostheses were larger than 5.8 cm, endoscopic extraction 
was likely to fail, while when the dental prostheses were 
smaller than 1.6 cm, endoscopic extraction was likely to be 
successful.2 While accidental ingestions of dentures are 
frequently seen in the elderly population, it is relatively 
uncommon for children to swallow a removable dental 
appliance of such size. Our case highlighted that 
endoscopic retrieval of the swallowed dental appliance is 

Figure 5 The pair of removable dental device prescribed to 
the girl. She has accidentally swallowed the device shown on top.

Figure 4 (a) Endoscopic photo showing mild upper 
oesophageal mucosal tear sustained during retrieval of the dental 
device. (b)  Endoscopic photo showing mild upper oesophageal 
mucosal injury.
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not without risks, including failure of endoscopic retrieval 
and oesophageal injury. Parents and children should be 
counselled of the associated risks, appropriate education 
and precautions should be taken when such removable 
dental appliance is used. The dental professionals should 
also be mindful of the risk of accidental swallowing when 
such device is used in young children, and a contingency 
plan should be discussed, especially when airway 
aspiration could also be a potential risk. 

 In the past, most orthodontic appliances are bonded to 
teeth, and even when they fall off and are accidentally 
ingested, the metal brackets or rubber bands are usually 
small and could easily pass through the gastrointestinal 
tract uneventfully, without requiring endoscopic retrieval. 
However, recently, there is increasing popularity of 
removable dental appliance used in children for 
orthodontic intervention, and at increasingly young age. 
Thus, we expect to see an increasing incidence of the 
accidental ingestion of such device. 

Conclusions

In order to minimise the risk of accidental ingestion of 
removable dental appliance in children, we recommended 
that: 
1. More retentive features should be added to the 

removable dental appliance for children
2. Children should take out the removable dental 

appliance when eating and drinking
3. Parents and children should be counselled on the 

potential risk of accidental ingestion and aspiration 
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What is the diagnosis?

CWM AU, S HO, HM LUK

Clinical Quiz

Case 

An 11-month-old boy was referred to our unit for 
failure to thrive and bilateral hearing loss. Antenatally the 
pregnancy was largely uneventful apart from intra-uterine 
growth restriction. He was born at 37 weeks of gestation to 
non-consanguineous Chinese parents, with a birth weight 
of 2.28 kg. He failed newborn hearing screening for both 
ears, while newborn exam showed a right preauricular tag 
only. Otherwise there were no other significant medical 
issues in the neonatal period. His body length was less than 
3% all along in infancy. Subsequent assessment revealed 
that he has bilateral moderate hearing impairment 
necessitating hearing aids, and he also has global 
developmental delay and hypotonia. His mother had 

surgical removal for multiple preauricular polyps 
performed in childhood. She was also noted to have short 
stature (body height 141 cm) with borderline intelligence.

The initial thyroid function test showed a mild 
elevation in thyroid-stimulating hormone, which later 
normalised. Other investigations including TORCH 
screening, baseline electrocardiogram, ultrasound of the 
urinary system and spine were unremarkable.

Physical examination of the proband during initial 
assessment at our unit showed that all growth parameters 
were below the 3rd centile. He was noted to subtle 
dysmorphic features including triangular face, prominent 
ears, anteverted nostrils and brachydactyly (Figure 1). 
Examination of mother showed she has short stature, and 
macrodontia was noted for her central incisors (Figure 2).

The clinical quiz was prepared by:
CWM AU

S HO

HM LUK

Department of Clinical Genetics, Hong Kong Children's 
Hospital, Hong Kong SAR, China

Answer to "Clinical Quiz" on Pages 225-227
N.B. The Editors invite contributions of illustrative clinical cases 
or materials to this section of the journal.

Figure 1 Clinical photo of proband taken at 11 months of age showing the presence of triangular face, prominent ears, anteverted nostrils, right 
preauricular tag and brachydactyly. (With consent for publication for both proband and mother).

Figure 2 Clinical photo of proband's mother demonstrating macrodontia in females and mild flaring of eyebrows. (With consent for publication for 
both proband and mother).
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3.  When trainers were asked what made the WBA 
workshop most effective, they highlighted a key 
element that helped them develop practical skills. This 
key element was: 

 a. Didactic lectures and slideshows. 
 b. Receiving written materials to study. 
 c. Learning through hands-on role-playing scenarios. 
 d. Guest speakers from other hospitals. 
 e. Trainees providing feedback to their trainers. 

4. A major challenge identified by trainers when 
implementing WBA was a feeling of "isolation". This 
was primarily caused by: 

 a. The workshop's focus on individual rather than 
group activities. 

 b. A lack of mentorship from more experienced 
trainers. 

 c. A lack of consistent practices and shared standards 
among colleagues. 

 d. Not enough trainees being available to practice 
WBA. 

 e. Unrealistic case scenarios in the workshop. 

5.  Which of the following was a recognized limitation of 
the study's design? 

 a. The study had a large, representative sample size. 
 b. All participants were required to complete the 

workshop evaluation. 
 c. The survey instrument had a low baseline score for 

moral obligation. 
 d. The voluntary participation of trainers may have 

introduced a bias. 
 e. The study failed to use a validated survey tool. 

Answers of July issue 2025

(A) 1. c; 2. c; 3. c; 4. b; 5. d

(B) 1. c; 2. e; 3. d; 4. d; 5. a

(C) 1. c; 2. b; 3. e; 4. c; 5. b

(D) 1. e; 2. c; 3. e; 4. e; 5. a
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What is the diagnosis?

In view of short stature, facial gestalt, developmental delay, hearing loss and maternal macrodontia, KBG 
syndrome was our initial clinical suspicion. Whole exome sequencing revealed that the proband has a heterozygous 
canonical splice site c.602-2 A>G p.(?) variant in ANKRD11 gene (NM_013275.6). The variant is absent from the 
control populations, while it is also absent from disease databases including Human Gene Mutation Database 
(HGMD) and ClinVar. ANKRD11 is a known haploinsufficient gene with a Haploinsufficiency Score of 3, and the 
variant was predicted to disrupt RNA splicing. By ACMG guidelines, it was classified as a likely pathogenic variant. 
Further parental testing using Sanger sequencing revealed that this variant was maternally inherited, confirming the 
diagnosis of familial KBG syndrome (MIM #148050).

Molecular basis of KBG syndrome

KBG Syndrome was first identified by Hermann et al in 1975, and it was named using the initials of the three 
affected families' last names.1 It is usually caused by loss-of-function variants of the ankyrin repeat domain-containing 
protein 11 gene (ANKRD11, MIM #611192), or less commonly by deletion of chromosomal region 16q24.3 that is 
encompassing the gene. ANKRD11 is a widely expressed non-histone transcription factor that consists of 2663 amino 
acid residues, and plays a potential role in the epigenetic modification of genes involved in brain development.2 KBG 
syndrome belongs under the umbrella of chromatinopathies, and is inherited in an autosomal dominant manner with 
variable expressivity and intra-familial variation. Children of an affected parent have a 50% chance of inheriting the 
condition.

To date, there are more than 200 individuals in the literature, yet the true prevalence of the condition is unclear. 
Studies estimate that about 32.3% of individuals with KBG syndrome have an affected parent, though no clear 
relationship between genotype and phenotype has been identified.

Clinical features

Patients affected by KBG syndrome are typically reported to have short stature (>50%), neurodevelopmental 
issues (>90%), a characteristic facial gestalt (60-80%; triangular face, brachycephaly, broad or bushy eyebrows, 
synophrys, hypertelorism, prominent ears, anteverted nostrils, thin upper lip), as well as dental (85%) and skeletal 
anomalies (75%).1,2 Macrodontia, that is defined as a mesiodistal width of central incisors >=10 mm in males and 
>=9.7 mm in females, is the most common dental finding, but it is not usually present in early childhood until the 
eruption of permanent teeth. Other reported dental findings such as cleft teeth, shovel-shaped incisors, enamel 
hypoplasia, hypoplasia/oligodentia are less commonly seen. 

Our patient concerned has bilateral moderate hearing impairment that was picked up by newborn hearing 
screening. Hearing loss is present in about 30% of patients with KBG syndrome, with conductive hearing loss being 
the most frequently reported form, likely linked to recurrent otitis media. Cases with sensorineural and mixed hearing 
loss have also been reported. However, preauricular polyps, as seen in this patient, are not commonly associated with 
the condition. 

CLINICAL QUIZ (p221) ANSWER
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Seizures and psychiatric disturbances are present in up to half of affected individuals, while brain malformations 
are variably present in such patient group. Regarding the skeletal aspects, KBG syndrome patients were generally 
reported to have brachydactyly among our Chinese cohort.2 Some reported skeletal features among other cohorts 
include costovertebral anomalies, large anterior fontanelle with delayed closure and a delayed bone age. However, not 
all affected individuals may undergo a comprehensive skeletal survey, and the true incidence of skeletal anomalies 
may be underestimated. Other less common clinical features include congenital heart disease, ocular anomalies, 
cryptorchidism, precocious puberty, skin and hair abnormalities.

It has been postulated that the disease entity has been under-diagnosed in different populations owing to its non-
specific clinical phenotype, particularly in early childhood. Emerging evidence shows that it is potentially one of the 
most prevalent monogenic neuro-developmental disorders, alongside with ARID1B and DDX3X genes.3 To facilitate 
the diagnosis, various diagnostic criteria or aids for KBG Syndrome have been proposed by different authors in the 
literature (Table 1), although no consensus guidelines on diagnosis have been published. In this instance, the clinical 
characteristics of our patient satisfy the diagnostic criteria put forth by various authors.

Table 1 Diagnostic Criteria/Aids for KBG Syndrome 
Skjei et al [2007]4 Ockeloen et al [2015]5 Low et al [2016]6

Major Criteria Major Criteria Major Criteria
1. Macrodontia (upper central  1. Macrodontia (upper central 1. Macrodontia- or Gestalt of KBG in 
 permanent incisors)   permanent incisors)  children with primary dentition
2. Characteristic facial anomalies 2. Characteristic facial anomalies 2. Height below 10th centile
3. Hand anomalies 3. Hand anomalies 3. Recurrent otitis media and/or hearing loss
4. Neurological involvement, with 4. Neurological involvement, with  4. 1st degree relative with KBG syndrome
 global developmental delay,   global developmental delay, seizures, 
 seizures, and/or mental retardation  and/or mental retardation Minor Criteria
5. Significantly delayed bone age 5. Costovertebral anomalies 1. Brachydactyly or relevant hand anomaly
6. Costovertebral anomalies 6. Postnatal short stature with height less 2. Seizures
7. Postnatal short stature with height  than 3rd centile with birth length, 3. Cryptochidism
 less than 3rd centile with birth length,  if known, more than 3rd centile 4. Feeding problems
 if known, more than 3rd centile 7. 1st degree relative with KBG 5. Palate abnormality
8. 1st degree relative with KBG   6. Formal diagnosis of autism
    7. Wide anterior fontanelle and/or
     delayed closure
At least 4 out of 8  At least 3 out of 7 Developmental delay/speech delay/
    learning difficulties/significant 
    behavioural issues with at least 2 major
    criteria OR 1 major and 2 minor criteria
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What is the management?

Management of KBG syndrome is largely supportive in nature. Multi-disciplinary input is warranted following the 
initial diagnosis for baseline evaluation and subsequent surveillance, including paediatricians, otolaryngologists, 
ophthalmologists, dental surgeons and allied health professionals in physiotherapy, occupational therapy and speech 
therapy. A baseline echocardiogram should be performed at diagnosis. Patients should be referred for a detailed 
developmental assessment, with early intervention provided if necessary. Concerning growth and feeding issues, 
dietitians should be consulted if significant feeding issues are present, and there has also been evidence suggesting the 
use of growth hormone for treating short stature in such patient group. In case of cryptorchidism, referral to paediatric 
surgeons should be made for intervention.

Regular audiologic evaluation is indicated for individuals with KBG syndrome, and tympanostomy tube 
placement may be considered if there is recurrent otitis media. Ototoxic medications should also be avoided to prevent 
additional hearing loss. Surveillance for growth, neurodevelopment, pubertal status and visual aspects should also be 
provided for the patients.

Lastly, appropriate genetic counselling should be provided for families with KBG syndrome, in terms of mode of 
inheritance, recurrence risk to future offsprings, disease course, prognosis and availability of support groups. 
Following identification of the causative variant in affected individuals, prenatal diagnosis via invasive testing during 
pregnancy, or preimplantation genetic testing can be offered to at-risk couples if preferred.
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The Hong Kong Journal of Paediatrics (HKJP) is a joint 
quarterly publication of the Hong Kong College of 
Paediatricians (HKCPaed) and The Hong Kong Paediatric 
Society (HKPS). The HKJP publishes original research 
papers, review articles, case reports, editorials, commentaries, 
letters to the editor and conference proceedings. Topics of 
interest will include all subjects that relate to clinical practice 
and research in paediatrics and child health.

Manuscripts are accepted on the condition that they are 
submitted solely to the HKJP and have not been published 
elsewhere previously and are not under consideration by another 
journal. A complete report following presentation or publication 
of preliminary findings elsewhere can be considered.

Categories of articles include the following:

Original Articles The text should not usually exceed 5,000 
words excluding references; the number of tables, figures, 
or both should normally be not more than six, and 
references not more than 50.

Review Articles Reviews are usually invited systematic 
critical assessments of literature.

Case Reports Length should not exceed 1,500 words; the 
number of tables or figures used should not be more than 
two, and references should not be more than 10. Limit the 
number of authors to 4.

Commentaries Commentary on current topics is welcome. 
Length should not exceed 1,200 words; no tables or figures 
allowed, and references should not be more than 20.

Clinical Quiz The clinical quiz should be educational. It should
i) include the description of a case in no more than 250 
words and 3 clinical photos or figures, and ii) provide 
answers on the diagnosis, clinical features and findings, 
and management of the condition in no more than 1,000 
words, 10 references, and 3 photos, figures or tables.

Letters to the Editor Letters discussing a recent article in the 
HKJP are welcome. Original letters that do not refer to an 
HKJP article may also be considered. Letters should not 
exceed 500 words and have no more than five references. 
Published letters may be edited.

Manuscript Preparation

1. Use Arabic numerals for numbers above nine, for 
designators (e.g. case 5, day 2, etc.) and for units of measure; 
numbers should be spelled out if below 10, at the beginning 
and end of sentences, and for fractions below one.

2. Manuscripts should be submitted as a Word document in 
British English in the following format: Typed double- 
spaced, page size 22 cm. x 29 cm. (8 1/2 in. x 11 in.), page 
margins 2.54 cm (1 in), font size 12 pt.

3. Do not use abbreviations in the title or abstract and limit 
their use in the text. Standard abbreviations may be used 
and should be defined on first mention in the text unless it 
is a standard unit of measurement.

4. SI units should be used or included in parentheses.

Ethical Consideration

For original clinical study, authors must state that the 
protocol for the research project has been approved by the 
Ethics Committee of the institution within which the work 
was undertaken. All investigations on human subjects must 
include a statement that informed consents have been 
obtained. Patient anonymity must be preserved. Photographs 
and video clippings need to be prepared to prevent human 
subjects being recognized unless prior written permission has 
been obtained. When reporting experiments on animals, 
authors should indicate whether the institutional and national 
guide for the care and use of laboratory animals was followed.

The manuscript should usually be arranged as follows:
Title page

This page should include the full names, and affiliations of 
all authors. A short title of no more than 40 characters should 
also be given. Up to three academic degrees for each author 
are allowed. If an author’s affiliation has changed since the 
work was done, list the new affiliations as well. Limit the 
number of authors to 4 for case reports and clinical quiz.
Abstract and Key words

The abstract should be no more than 150 words 
summarising the purpose, methods, findings and conclusions. 
Authors should provide no more than five key words to assist 
with cross- indexing of the paper. Key words should be taken 
from Index Medicus.
Introduction
Methods
Results
Discussion
References

Number references in the order they appear in the text. 
References should follow the Vancouver style and should 
appear in the text, tables and legends as Arabic numerals in 
superscript. Journal titles should be abbreviated in accordance 
with Index Medicus. List all authors and/or editors up to six; 
if more than six, list the first three and "et al".

Examples of References:
Articles in Journals
1. Standard journal article Greenberg DL, Root RK. Decision 

making by analogy. N Engl J Med 1995;332:592-6.
2. Organisation as author The Royal Marsden Hospital 

Bone-Marrow Transplantation Team. Failure of syngeneic 
bone-marrow graft without preconditioning in post-
hepatitis marrow aplasia. Lancet 1977;2:742-4.

3. No author given Coffee drinking and cancer of the 
pancreas [editorial]. BMJ 1981;283:628.

4. Issue with supplement Gardos G, Cole JO, Haskell D, Marby 
D, Paine SS, Moore P. The natural history of tardive dyskinesia. 
J Clin Psychopharmacol 1988;8(4 Suppl):31S-37S.
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5. Type of article indicated as needed [i] Fuhrman SA, Joiner 
KA. Binding of the third component of complement C3 by 
Toxoplasma gondii [abstract]. Clin Res 1987;35:475A. [ii] 
Feldman N. Laparoscopic nephrectomy [letter]. N Engl J 
Med 1991;325:1110.

Books and Other Monographs
6. Personal author(s) Colson JH, Armour WJ. Sports injuries 

and their treatment. 2nd ed. London: S. Paul, 1986.
7. Editor(s), compiler as author Dausset J, Colombani J, 

editors. Histocompatibility testing 1972. Copenhagen: 
Munksgaard, 1973.

8. Chapter in a book Steiner RE, Bydder GM. Clinical nuclear 
magnetic resonance imaging. In: Dawaon AM, Compston 
ND, Besser GM, editors. Recent advances in medicine no. 
19. Edinburgh: Churchill Livingston, 1984:39-56.

9. Conference paper Harley NH. Comparing radon daughter 
dosimetric and risk models. In: Gammage RB, Kaye SV, 
editors. Indoor air and human health. Proceedings of the 
Seventh Life Sciences Symposium; 1984 Oct 29-31; 
Knoxville(TN). Chelsea(MI): Lewis, 1985:69-78.

10. Dissertation Cairns R.B Infrared spectroscopic studies of 
solid oxygen [dissertation]. Berkeley, (CA): Univ. of 
California, 1965.

11. Scientific and technical report Akutsu T. Total heart 
replacement device. Bethesda (MD): National Institutes of 
Health, National Heart and Lung Institute; 1974 Apr 
Report No: NIH-NHLI-69-2185-4.

Unpublished Material
12. In press Lillywhite HD, Donald JA. Pulmonary blood 

flow regulation in an aquatic snake. Science. In press.
13. A reference to unpublished work which has not yet been 

accepted for publication should not appear in the reference 
list but should be cited in the text as unpublished data or 
personal communication.

Tables
Each table should begin on a separate page. Number tables 

consecutively in the order of their first citation in the text and 
supply a brief title for each. Give each column a short or 
abbreviated heading. Place explanatory matter in footnotes, 
not in the heading. Vertical rules and horizontal rules should 
be omitted.

Illustrations (Figures)
Each illustration must be submitted as a separate figure file. 

The file name should be the same as the figure number. 
Preferred formats for digital artwork submission include 
Encapsulated PostScript (EPS), Portable Document Format 
(PDF), and Tagged Image Format (TIFF). Letters, numbers and 
symbols should be clear and of sufficient size to retain legibility 
when reduced. Photographs of persons must be retouched to 
make the subject unidentifiable, or be accompanied by written 
permission from the subject to use the photograph.

Number illustrations consecutively according to the order 

in which they have been first cited in the text. Titles and 
detailed explanations should be confined to legends and not 
included in illustrations. The legends should be numbered and 
provided on a separate double-spaced page.

Supplementary Video Clips
Video clips can be submitted with your manuscript in MP4 

file format with H.264 codec. The size of the video should not 
exceed 5 MB. Patient anonymity must be preserved unless prior 
written permission has been obtained. If accepted, the video will 
appear online on the Journal's website, http://www.hkjpaed.org.

Declaration of Interest
All sources of funding for research are to be explicitly 

stated. All authors must disclose any financial and personal 
relationships with other people or organisations that could 
inappropriately influence their work. It is the sole 
responsibility of authors to disclose any affiliation with any 
organisation with a financial interest, direct or indirect, in the 
subject matter or materials discussed in the manuscript that 
may affect the conduct or reporting of the work submitted.

If there are no declarations, authors should explicitly state 
that there are none. This must be stated at the point of 
submission (within the manuscript, after the main text, under 
a subheading "Declaration of Interest"). Manuscript 
submission cannot be completed unless a declaration of 
interest statement (either stating the disclosures or reporting 
that there are none) is included. This will be made available to 
reviewers and will appear in the published article.

The intent of this policy is not to prevent authors with any 
particular relationship or interest from publishing their work, 
but rather to adopt transparency such that reviewers, editors, 
the publisher, and most importantly, readers can make 
objective judgments concerning the work product.

Correspondence
All manuscripts, correspondence and subscription should 

be addressed to Chief Editor, Hong Kong Journal of 
Paediatrics Limited, c/o Hong Kong College of 
Paediatricians, Room 801, HK Academy of Medicine Jockey 
Club Building, 99 Wong Chuk Hang Road, Aberdeen, Hong 
Kong, e-mail:hkjpaed@paediatrician.org.hk.

Disclaimer
The opinions expressed in the HKJP are those of the authors 

and not those of HKCPaed, HKPS or the publisher. The HKJP, 
HKCPaed and HKPS do not hold any legal responsibility for 
the opinions expressed in the articles, unless this is clearly 
specified. The authors should hold legal responsibility for the 
content and opinion expressed. Manuscripts and discs are 
submitted at the sender's risk and the HKJP, HKCPaed and 
HKPS assume no responsibility for return of material.

Distribution
The HKJP is published quarterly and adopts an open access 

policy. Electronic copies of all articles are available online at 
http://www.hkjpaed.org. Members of HKCPaed and HKPS 
will receive quarterly e-mail notification of the Table of 
Contents in each of the Journal issues.


