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Editorial

Asking the right questions is important in research, studying, learning,
problem solving, decision making, and in fact in everyday life. Socrates said
in Plato's Protagoras, "My way toward the truth is to ask the right questions".
Einstein undoubtedly pursued a similar path on his quest for the origin of the
universe when he endorsed that "The most important thing is not to stop
questioning". "If I had an hour to solve a problem and my life depended on
the solution, I would spend the first 55 minutes determining the proper
question to ask for once I know the proper question, I could solve the
problem in less than five minutes," Einstein said. In the 21st century, many
of us have certainly asked, and probably constantly so, Siri and Alexa
questions to seek 'their' advice on the right answers. But are we asking the
right questions?
In this issue of the Journal, several original articles have posed

interesting research questions on several paediatric conditions. Basturk
asked the question on the efficacy of different duration of lansoprazole
therapy in the treatment of reflux esophagitis in children. He compared the
outcomes of 4-week treatment versus 8-week drug treatment regimen and
concluded comparable efficacy between the two regimens.1 This nonetheless
was not a randomised controlled trial. In another study, Oztas and Deveci
asked the question whether phosphate enema is effective in treating ileocolic
intussusception. They found in a cohort of 41 patients diagnosed with
ileocolic intussusception, the reduction rate with phosphate enema was
82.9% and concluded that phosphate enema can effectively reduce
short segment intussusception in children with short-segment ileocolic
intussusception having symptom duration of 24 hours or less and with no
blood in the stools.2 Hung et al in another study asked the question whether
imaging before operation is necessary for undescended testes.3 Based on a
total of 254 patients and 286 imaging studies of the testes, they found that an
ultrasound examination could only correctly identify testicular position in
26%. Hence, the investigators concluded therefore that pre-referral imaging
solely for the purpose of localisation of the testes is not recommended,
although it might be useful for patients with suspicion of disorder of sexual
development. In the fourth original article, Tezol et al asked whether
sirolimus is useful for the treatment of benign vascular anomalies in
children.4 They found an overall successful response rate of about 67% in a
group of children with infantile haemangioma and vascular malformation
and that sirolimus was well tolerated by the patients.
These studies are examples of works based on posing clinically relevant

research questions with the aim of arriving at answers that may guide
clinical management of paediatric conditions. There are other paediatric
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studies that pose questions on the predictive value of
certain parameters or indices, the topic on predictive
medicine has already been discussed in my previous
editorial.5 As alluded to in the previous editorial,5
the non-linearity of the human body systems and the
need to predicting outcomes in the distant future of
our paediatric patients renders prediction difficult.
Dukhovny in his editorial entitled "Does ______ predict
neurodevelopmental impairment in former preterm
infants? Is this the right question to be asked" similarly
acknowledged the limitations of studies when trying to
address this type of question and recognised the dynamic
trajectory of a neonate through to adulthood.6
Asking the right questions extends beyond medical

research to medical education. For undergraduate
teachings during clinical ward rounds, Shields et al has
described the need to ask not only the right questions but
also a variety of questions to make the rounds more
worthwhile and engaging.7 The type of questions varied
from open-ended questions, diagnostic questions,
challenging questions, extension questions, priority
questions, action questions, prediction questions to
generalising and summarising questions. In fact, the art of
asking a variety type of questions is a key Harvard
Business School and Harvard Law School teaching
strategy.8
Perhaps the next right question for me to ask is

"whether this is the right moment to bid farewell after
completion of my two terms as a Chief Editor?" The
answer to this is affirmative. Allow me to reflect by
quoting Rabindranath Tagore, "I leave no trace of wings in
the air, but I am glad I have had my flight. The fireflies,
twinkling among leaves, makes the stars wonder". I look
forward to passing on, or more accurately, handing over
the baton to the next Editorial Board, which I strongly
believe would lead the Journal to another new height.

YF CHEUNG

Chief Editor
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Original Article
Investigation of the Efficacy of Short-term Use of Lansoprazole

in the Treatment of Reflux Esophagitis in Children

A BASTURK

Abstract Purpose: The aim of this study was to compare the efficacy and side effects of short- and long-term use
of lansoprazole recommended for use in the treatment of reflux esophagitis in the pediatric age group.
Methods: This study included a total of 148 patients aged 8 to 18 years, who were diagnosed with reflux
esophagitis through endoscopy between January 2017 and January 2018. Patients were consecutively
divided into two groups. A single oral 15 mg/day dose lansoprazole was administered for children with a
weight of <30 kg whereas 30 mg/day dose was administered for those with a weight of >30 kg. The drug
was administered for four weeks in Group 1 and eight weeks in Group 2. Control endoscopy was
performed at the end of the treatment in both groups. Esophagitis levels classified according to the Los
Angeles classification were compared. Headache, abdominal pain, diarrhoea, vomiting, bloating, and
upper respiratory tract infections that were not present initially but developed after drug use were
considered as side effects. Findings: The 118 patients remaining after those who did not meet the
inclusion criteria were excluded from the study were consecutively divided into groups. Group 1 consisted
of 58 patients and Group 2 consisted of 60 patients. The recovery rate was 89.5% after four weeks in
Group 1 while this rate was 91.2% after eight weeks in Group 2. The difference between the groups was
not statistically significant (p>0.05). The most common side effects in both groups were abdominal pain,
headache, and diarrhoea, which were seen at a rate of 3.4%, 3.7%, and 3.1% in Group 2, respectively. In
Group 1, these rates were found to be 1.6%, 2.1%, and 1.9%, respectively. Although the difference
between the groups was not statistically significant, the incidence of side effects was low in Group 1.
Conclusion: In children who develop reflux esophagitis due to gastroesophageal disease, four-week
lansoprazole treatment is as effective as the eight-week treatment. However, further randomised
controlled trials are needed to confirm the finding of this study.

Key words Child; Lansoprazole; Reflux
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Introduction

Gastroesophageal reflux (GER) is defined as the
physiological transition of gastric content into the
esophagus.1 The GER caused by temporary relaxation of
the esophageal sphincter is a normal physiological process
that occurs at least once a day in healthy infants at three
and four months of age. It can occur in association with a
wide variety of physiological and pathological conditions
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since this deficiency is normal in infants. This normal
event causes approximately one in five caregivers to seek
medical help.2 As a separate clinical entity, GER may also
be associated with GER disease (GERD). However, unlike
GER, GERD may manifest with extraesophageal
symptoms such as cough, laryngitis, pharyngitis, sinusitis,
recurrent otitis media, and dental erosions.1 Underlying
conditions associated with GERD include comorbid
disorders such as neurological impairment, esophageal
atresia, and prematurity in more than three quarters (80%)
of children requiring long-term GERD treatment.2,3 In
patients with these signs and symptoms, endoscopically
diagnosed esophagitis, food aversion, feeding difficulties,
repeated regurgitation episodes, nutrient loss, and poor
weight gain may help to establish a definitive diagnosis of
GERD.1 Acid-suppressing agents have been the main
treatment when pharmacologic therapy is required in cases
of GERD.2 When used properly, acid-suppressing agents
such as histamine-2 receptor antagonists (H2RAs) and
proton pump inhibitors (PPIs) are effective at reducing
gastric acidity and healing esophageal erosions in children
with GERD.1 The H2RAs may need to be administered
twice or three times daily due to their short duration of
action and it may show less efficacy in continuous use.
Unlike H2RAs, long-term use does not diminish the acid-
suppressing effects of PPIs. The use of omeprazole,
lansoprazole, and esomeprazole are approved for the
treatment of children at one year of age and older in North
America and few studies have shown that it can be used
in infants younger than one year of age.2 A total of four-
eight oral PPI therapy is recommended for reflux
esophagitis caused by GER.2 However, prolonged use of
PPI may lead to the development of resistance to
treatment and of drug-related side effects over time.4,5 The
aim of this study was to compare the efficacy and side
effects of short- and long-term use of lansoprazole
recommended for use in the treatment of reflux
esophagitis in the pediatric age group.

Materials and Methods

This study included a total of 148 patients aged eight to
18, who were diagnosed with reflux esophagitis through
endoscopy between January 2017 and January 2018 in a
hospital providing secondary care. Before the study,
approval was obtained from the ethics committee and
written/verbal consent were obtained from the families of
the children. During the endoscopy procedure, two or three

biopsy samples were taken from the esophagus. In patients,
who were found to have erosive esophagitis through
endoscopy, the classification was made according to the
Los Angeles classification.6 Patients with reflux and
without erosive esophagitis in endoscopic evaluation were
defined as non-erosive GERD. As a result of
histopathology, patients diagnosed with Crohn's disease
and eosinophilic and infectious esophagitis were excluded
from the study (Table 1). Lifestyle modifications and diet
were recommended to the patients with reflux. Patients
were consecutively divided into two groups. A single oral
15 mg/day dose lansoprazole was administered for
children with a weight of <30 kg whereas 30 mg/day
dose7 was administered for those with a weight of >30 kg.
The drug was given for four weeks in Group 1 and eight
weeks in Group 2. Control endoscopy and histopathology
was performed at the end of the treatment in both groups.
Esophagitis levels classified according to the Los Angeles
classification were compared. Furthermore, it was
questioned whether there was an improvement in the
following initial complaints: burning in the stomach,
abdominal pain, bloating, belching and flatulence, nausea-
vomiting, a bitter or acidic taste in the mouth, and water
brash. Headache, abdominal pain, diarrhoea, vomiting,
bloating, and upper respiratory tract infections that were
not present initially but developed after drug use were
considered as side effects.

Outcome Measures
Primary outcome measures were providing a full

benefit by resolution of all the complaints of the patient
with four weeks of lansoprazole treatment.

Secondary outcome measures are the frequency of side
effects such as headache, abdominal pain, diarrhoea,
vomiting, bloating and upper respiratory tract infections at
the end of four and eight weeks of treatment.

Statistical Analysis
Statistical analyses were performed using SPSS

version 15.0 software (SPSS Inc., Chicago, IL, USA) and

Table 1 Patients included and excluded as a result of
histopathology
Included patients Excluded patients
Reflux esophagitis Crohn's disease

Eosinophilic esophagitis

Infectious esophagitis
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Microsoft Excel 2010. Chi-Square Test and Fisher's exact
test were used to compare the data. In the descriptive
statistical analysis of the data, numerical variables were
expressed as mean±standard deviation whereas categorical
variables were expressed as number and percentage.
Calculation result was made with 95% confidence interval
and 5%margin of error. Level of significance was accepted
as p<0.05.

Results

Nine patients diagnosed with eosinophilic esophagitis
based on the histopathology result were excluded from the
study. Eight of the patients were excluded from the study
because they declined participation in the study and 13
patients start the treatment but cannot complete the whole
treatment. The remaining 118 patients were consecutively
divided into groups; Group 1 consisted of 58 patients and
Group 2 consisted of 60 patients. The mean age of the
patients was 10.42±1.34 years. The female-to-male ratio
was 1.3/1. The demographic characteristics of the groups,
symptoms at the time of admission, and comparison results
according to esophagitis findings are presented in
Table 2. The recovery rate was 89.5% after four weeks in
Group 1 while this rate was 91.2% after eight weeks in
Group 2. Histopathological improvement is 70% and 74%,
respectively, were similar in the two groups. The difference
between the groups was not statistically significant
(p>0.05) (Figure 1). The most common side effects in both
groups were abdominal pain, headache, and diarrhoea,
which were seen at a rate of 3.4%, 3.7%, and 3.1% in

Group 2, respectively. In Group 1, these rates were found
to be 1.6%, 2.1%, and 1.9%, respectively. Although the
difference between the groups was not statistically
significant, the incidence of side effects was low in Group
1 (Figure 2).

Follow-up
At the end of the treatment, the patients were followed

for 3 months. In the first group, recurrence of GERD
symptoms was observed at a rate of 25%. In the second
group, it was observed at a rate of 20%, and no statistical
difference was observed between the two groups
(p=0.176).

Discussion

In a study in the literature, eight-week lansoprazole 15
mg treatment was compared with lansoprazole 30 mg in
patients with non-erosive GERD and the recovery rate was
found to be similar.8 In another study, the efficacy of four-
week lansoprazole 15 mg, 30 mg, and 60 mg treatment was
shown to provide better results compared to placebo and
the results were reported to be similar between the groups.9
In another study, PPI treatment was applied for a total of
eight weeks, 15 mg in patients with non-erosive
esophagitis and 30 mg in patients with erosive esophagitis,
and the rate of improvement in symptoms was reported to
be similar in both groups and recovery was reported in
patients with erosive esophagitis with eight-week
treatment.10 In a study involving adult patients, similar
results were reported to be obtained when the lansoprazole

Table 2 Comparison of the groups according to demographic characteristics, application symptoms and esophagitis findings
Parameters Group 1 Group 2 p*
n 58 60
Age (years) 10.12±1.53 10.52±1.21 0.172
Gender 24 Male, 34 Female 22 Male, 38 Female 0.692
Dyspeptic complaints (n, %) 46 (79.3) 45 (75) 0.561
Weight loss-malnutrition (n, %) 4 (6.8) 6 (10) 0.413
Respiratory symptoms (n, %) 8 (13.8) 9 (15) 0.731
Non erosive (n, %) 20 (34.5) 23 (38.3) 0.385
Grade A (n, %) 18 (31.1) 17 (28.3) 0.521
Grade B (n, %) 13 (22.4) 14 (23.3) 0.582
Grade C (n, %) 5 (8.6) 4 (6.7) 0.982
Grade D (n, %) 2 (3.4) 2 (3.3) 0.835
* Chi square
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15 mg and 30 mg treatment were compared in patients with
GERD.11 The comparison of placebo and ranitidine with
four- and eight-week single dose PPI (15 mg or 30 mg once
daily) treatments in patients with non-erosive GERD
showed that PPI was significantly superior to ranitidine
and placebo and dose-independent side effects and
duration of treatment were similar.12 The results obtained
from our study are similar to those in the literature. The
efficacy of short-term and long-term treatment has been
shown to be similar. In the present study, the majority of
the study population were patients with non-erosive and
low-grade erosive esophagitis. In a study involving
patients with erosive esophagitis due to GER, in which the
eight- and 12-week use of lansoprazole were compared, all
patients were seen to be recovered at the end of 12 weeks
whereas the recovery rate was reported to be 78% in the
eight-week treatment and the difference was found to be
statistically significant.10

Figure 2 Comparison of groups in terms of side effects.

Figure 1 Comparison of groups according to the response to
treatment.

With clinical significance of 0.05, and a power of 80%
to detect an absolute difference of 20% we needed a
sample size of 60 patients for Group 1 and 60 patients for
Group 2. In our study, the first group consisted of 58
patients, and the second group consisted of 60 patients.
This is the limitation of the study.

Limitations of this study the impedance-pH monitoring
could not be performed in patients for diagnostic purposes.
Since the majority of the study population consisted of
patients with non-erosive esophagitis and those with grade
A and B esophagitis according to the Los Angeles
classification and a sufficient number of patients with
severe esophagitis could not be reached, treatment
response could not be compared in these patients.

Discussion

In conclusion, in children who develop reflux
esophagitis due to gastroesophageal disease, four-week
lansoprazole treatment has been found to be as effective as
the eight-week treatment. However, further randomised
controlled trails are needed to confirm the finding of this
study.

Declaration of Interest
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Original Article
Is Phosphate Enema Treatment Effective in Ileocolic

Intussusception?

T ÖZTAŞ, G DEVECI

Abstract Purpose: In this study, we evaluated the therapeutic effects of phosphate enema and the factors affecting
its effectiveness. We also aimed to determine the reduction rate in children diagnosed with ileocolic
intussusception.Methods: The demographic and ultrasonography data and surgery reports of 41 patients
diagnosed with ileocolic intussusception were evaluated in the present study. Intussusceptions with a
length of 30 mm or less were regarded as short segment intussusception, whereas those larger than 30 mm
were considered long segment intussusception. Phosphate enema was administered to the patients.
Findings: The reduction rate with phosphate enema was 82.9%. In patients where the reduction was
unsuccessful, ultrasound-guided hydrostatic reduction (4.9%) and surgery (12.2%) were performed. A
statistically significant relationship between age, symptom duration, presence of blood in the stools,
segment length, and phosphate enema reduction was observed (p<0.05). Conclusions: The findings
suggest that phosphate enema can effectively reduce the short segment intussusception in paediatric
patients with short-segment ileocolic intussusception having symptom duration of 24 hours or less and no
blood in the stools.

Key words Ileocolic intussusception; Intussusception; Nonsurgical reduction; Phosphate enema
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Introduction

Intussusception refers to the spontaneous telescoping
of one intestinal segment into another.1 It is a common
cause of intestinal obstruction in children. There are three
most common types of intussusception: ileocolic, small
bowel to small bowel, and colocolic.2,3 Several methods,
from conservative ones to surgery, are used in the
treatment of intussusception, with a preference for non-
surgical methods. Several factors, such as the type, length,
and duration of the intussusception, may affect the success

of non-surgical reduction. Surgery is recommended for
patients with findings of shock, peritonitis, perforation, or
intestinal necrosis.4 Certain studies reported successful
intussusception reduction with phosphate enema, and
the treatment effectively contributed to constipation
or colon cleansing.4,5 We evaluated the reduction rate and
the factors affecting the success of reduction with
phosphate enema in children diagnosed with ileocolic
intussusceptions.

Methods

Demographic and ultrasonography (US) data of 121
patients between the ages of seven and 144 months who
were diagnosed with intussusception in the emergency
department of our hospital between October 2016 and June
2018 were evaluated retrospectively. Patients with findings
of lethargy and peritonitis, abdominal distension, lead
point intussusception, history of abdominal surgery,
electrolyte disorder, or symptom duration of more than 48
hours were excluded from this study.
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Demographic characteristics such as age and
gender, and other information, including abdominal
pain, restlessness, vomiting, bloody stools, symptom
duration, physical examination findings, leukocyte counts,
electrolyte levels, US findings, administered treatment,
and surgery reports of the patients, were recorded.
Ultrasonography recorded the location of the
intussusception, its length, pathological lead point, lymph
node, and the presence of fluid in the abdomen.
Intussusceptions were evaluated as small bowel, ileocolic,
and colocolic according to their localisation. An
intussusception of 30 mm or less was considered a
short segment intussusception, and a long segment
intussusception if its length was greater than 30 mm.6

The patients were taken to the observation room in
the emergency department. Next, 67.5 mL of a
solution containing sodium dihydrogen phosphate (3.5 g)
+ disodium hydrogen phosphate (9 g) in an applicator-tip
squeezing bottle was administered rectally as 3.1 mL/kg
(maximum 118 mL).6,7 The patient was mobilised and
taken to the toilet when they felt the need for defecation.
Ultrasonography was performed four hours after
mobilisation. The patients where the reduction was
confirmed by the US were discharged. The US-guided
hydrostatic reduction or surgical treatment was applied to
those without reduction. The patients were followed up at
24 hours, 48 hours, and six months after the discharge. The
families of the patients were contacted by two physicians
blind to this study. In addition, the presence of recurrence
or complications was queried and recorded.

The present study was approved by the Clinical Studies
Ethics Committee of Health Sciences University
(25.05.2019 / No: 94).

Statistical Methods
The data were statistically analysed using SPSS

Statistics for Windows, Version 22.0 (IBM Corp. Released
2013. Armonk, NY, USA) package software. Categorical
variables were expressed as number (n) and percentage
(%). The Kolmogorov–Smirnov test was used to examine
the normal distribution of continuous data. Numerical
variables with normal distribution were expressed as mean
± standard deviation. Normally distributed numerical
variables were compared using Student's t-test. Pearson's
Chi-square test was used to determine the difference
concerning categorical variables. Analysis of variance
(ANOVA) was applied to evaluate the factors affecting the
outcome of intussusception. A p-value of <0.05 was
considered statistically significant.

Results

The findings obtained in this study showed that 70
patients had small bowel to small bowel intussusception
and 51 patients had ileocolic intussusception. Of these 51
patients, 10 were excluded from this study due to Henoch-
Schönlein vasculitis (n=2), symptom duration >48 hours
(n=5), and signs of lethargy and peritonitis (n=3).
Successful reduction with phosphate enema was
performed in 34 of 41 patients. The control US showed no
increase in the length of intussusception. Reduction with
phosphate enema was unsuccessful in seven patients,
in whom the US-guided hydrostatic reduction was
performed. However, a successful reduction was obtained
in only two patients (28.5%). Laparotomy and manual
reduction were performed in five patients in whom
reduction was unsuccessful. Bowel resection was not
performed in any of these patients (Figure 1).

The patients' mean age was 39.9±30.8 months (7-144
months); 56.1% of the patients were males, and 43.9%

Figure 1 Flowchart study.
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were females. Reduction with phosphate enema was less
successful in younger patients (p=0.011). Of the patients
who underwent reduction with phosphate enema, 2.9% had
bloody stools, whereas 71.4% of the patients in whom
reduction was not achieved had bloody stools. There was a
statistically significant relationship between bloody stools
and phosphate enema reduction (p=0.004). The mean
symptom duration was 19.9±10.5 hours (4-36 hours) in
patients who were reduced with phosphate enema, whereas
it was 31.4±10.3 hours (20-47 hours) in patients without
reduction. A statistically significant relationship was
found between symptom duration and phosphate enema
reduction (p=0.001). Short segment intussusception
was found in 65.9% of the patients, and long
segment intussusception in 34.1%. Reduction with
phosphate enema was performed in 88.8% of short
segment intussusception and 71.4% of long segment
intussusception. A statistically significant relationship was
found between segment length and phosphate enema
reduction (p=0.002) (Table 1).

No recurrence or complication was reported during the
telephonic conversation with the patients' families 24
hours, 48 hours, and six months following the treatment.

Discussion

Ileocolic intussusception is most commonly observed
in children and treated either by surgical or non-surgical
methods.2,8 The most commonly used non-surgical
methods to treat intussusception are pneumatic and
hydrostatic reductions. These treatments are associated
with 85% to 90% reduction, 10% recurrence, and 1%
perforation.2,3,9 Phosphate enema resulted in 88% to 90.9%
reduction and 1.1% recurrence with no complications.4,5
Phosphate enema causes distension in the rectum and
increases intestinal motility by increasing the water
content and volume of stools with osmotic activity.5,10
Increased intestinal peristalsis contributes to reduction by
shifting the outer wall of the distal segment over the
invaginated segment.5 Phosphate enema did not
lead to any complications in previously healthy children;
however, metabolic disorders, such as dehydration,
hyperphosphataemia, hypokalaemia, hypokalaemic
acidosis, may occur in patients with comorbid diseases,
such as renal failure and gastrointestinal motility
disorder.7,10,11 Contrary to the previously published studies,
small bowel intussusception was more frequently found in

Table 1 Characteristics of patients who were administered phosphate enema
Characteristic Successful reduction Unsuccessful reduction P-value

(n=34) (n=7)
Age (month, mean ± SD) 43.1±31.8 24.7±19.2 0.011
Gender 0.688

Female 16 (47.1%) 2 (28.6%)
Male 18 (52.9%) 5 (71.4%)

Symptoms
Abdominal pain 13 (38.2%) 3 (42.8%) 0.270
Vomiting 27 (79.4%) 6 (85.7%) 0.280
Restlessness 12 (35.3%) 3 (42.8%) 0.371
Bloody stools 1 (2.9%) 5 (71.4%) 0.004

Duration of symptoms 0.001
<24 hours 21 (61.8%) 0 (0%)
24 hours 9 (26.5%) 2 (28.6%)
>24 hours 4 (11.7%) 5 (71.4%)

Length of intussusception 0.002
Short 24 (70.6%) 3 (42.8%)
Long 10 (29.4%) 4 (57.1%)

SD: standard deviation
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our study. We suggest that more frequent small bowel
intussusception may be diagnosed because of the frequent
use of US for diagnosis in emergency services. The present
study reported 82.9% successful reduction with phosphate
enema treatment. Treatment with phosphate enema
increased intestinal peristalsis and caused defecation. The
increased intra-colon lumen pressure during defecation
might have contributed to the reduction. No complication
or recurrence was observed after reduction. These results
demonstrated that phosphate enema could be a good
alternative for treating ileocolic intussusception with
easy applicability, absence of radiation exposure, no
complications, and high reduction rate.

The age of the patient may affect the success of
intussusception reduction. Certain studies have reported
that the success of non-surgical reduction is not related to
age.5,12,13 However, Shekherdimian et al14 reported that
enema treatment was unsuccessful in young children.
Muduli et al4 stated that non-surgical treatment was more
successful in young children, and it was unsuccessful in
older children due to the presence of lead points, which is
consistent with the findings obtained in the present study.
Classical abdominal pain, vomiting, and bloody stools
were found in only one-third of the patients and that
diagnosis was delayed because non-specific symptoms,
such as nausea, loss of appetite, and restlessness, were
observed in most of the patients.15 This study showed that
young children received a late diagnosis. The long
symptom duration in young children was correlated with
reduced reduction with phosphate enema.

One of the factors believed to affect the success of
intussusception reduction is blood in the stools. The
presence of blood in the stools reduces the success of
enema treatment, as also reported in our study.12,13,16 We
believe that rectal bleeding is a symptom observed late
when edema progresses in the intestine and circulation is
impaired, resulting in intestinal peristalsis and no or
limited reduction with phosphate enema. Some studies
have reported that the symptom duration affects the results
of reduction and the reduction fails as the symptom
duration prolongs,5,12,13whereas other studies have reported
that the symptom duration is not related to the success of
the reduction.9,17 In our study, the symptom duration was
more than 24 hours in 80% of the patients, in whom
reduction could not be achieved with phosphate enema.
Our study support that reduction with phosphate enema
may be used in patients with symptom duration of 24 hours
or less.

The length of intussusception affects the success of the

reduction. Fike et al13 reported that the success rate of non-
surgical treatment decreased as the length of the colon in
the invaginated segment increased.A success rate of 90.9%
was achieved with phosphate enema treatment in
short segment intussusceptions.5 We observed that
reduction with phosphate enema was more successful in
short segment intussusception than in long segment
intussusception.We suggest that phosphate enema-induced
intestinal peristalsis is insufficient to provide a reduction in
long segment intussusception.

Our study had certain limitations. This study was a
retrospective study conducted at a single centre. Reduction
with phosphate enema is an alternative to non-surgical
methods in childhood ileocolic intussusception. However,
prospective and multi-center studies are required to
confirm the efficiency of reduction with phosphate enema.

The findings obtained in this study suggest, that
phosphate enema is effective in patients with a short
duration of symptoms, without rectal bleeding, and short
ileocolic segments. Reduction with phosphate enema may
be preferred over other non-surgical methods due to its
advantages, such as ease of application, non-exposure of
the patient to radiations, and low risk of complications and
recurrence. The controlled US is required following
treatment with phosphate enema. Thus, it should be used in
institutions that have immediate radiologist support.
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Imaging Before Operation for Undescended Testes: Is It

Necessary?
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Abstract Introduction: Cryptorchidism occur in 1% of all males born full term. Existing international guidelines
do not recommend routine pre-referral imaging, however, the use of imaging before operative intervention
is still prevalent in our locality. Aim: To assess the use of radiological imaging prior to operative
management for children with undescended testis (UDT) and their clinical impact.Method: Retrospective
review of children under 17 years' old who underwent orchidopexy was done from January 2015 to
January 2020. Demographics, types of imaging studies, the indications for imaging and its findings were
correlated with intra-operative findings. Data analysis were done using Fisher-exact and student t-test.
Results:A total of 286 testes in 254 patients were reviewed. Overall, 36.6% patients (n=93) had imaging
before operative intervention. One hundred and four testes had imaging with 89 ultrasound and 4
magnetic resonance imaging before surgery. Imaging was booked by neonatologists (n=55, 52.8%),
general paediatricians (n=23, 22.1%), paediatric surgeons (n=19, 18.3%), adult general surgeons
(n=5.8%) and endocrinologist (n=1, 1.0%). Indications were to document testicular location (n=88,
84.6%), to detect mullerian structures (n=9, 8.7%), document testicular sizes (n=4, 3.8%) and for other
reasons (n=3, 2.9%). Ultrasound only correctly identify testicular position in 26.0% (27/104 studies). Cost
impact was HKD$25960 per annum. Conclusion: Pre-referral imaging is seen in more than one third of
all UDT in our locality, of that less than a third correlate with intra-operative position. Therefore, we do
not recommend pre-referral imaging for solely to localise the testis, but it might be useful in patient with
suspicion of disorder of sexual development to look for Mullerian structures. Timely referral to paediatric
surgical centre is crucial for better resource management.
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Introduction

Cryptorchidism (undescended testes, UDT) is one of
the most common paediatric urological disorder and occur
in 1% of all males born full term and 20-30% of premature
infant.1 Progressive germ and Leydig cell loss is associated
with longer length of time a testis remains undescended
and cryptorchidism is associated with a 2.7 times
increase risk of testicular cancer.2,3 International guidelines
including European Urological Association and American
Urological Association recommend operative management
for testes that have not descended by 6-12 months of age.4,5
The operative approach for cryptorchidism is based

upon palpability of the testis at the time of examination
under anaesthesia and the above guidelines do not
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recommend routine pre-referral imaging as literature
has conclusively shown no benefit from radiological
investigation and potential delay in management. Our aim
is to review the clinical utility of diagnostic imaging in the
preoperative evaluation of boys with cryptorchidism, with
respect to its benefit, limitations and cost in our locality.

Methods

Medical records of children under 17 years' old
who underwent orchidopexies or diagnostic laparoscopy
for impalpable testes were retrospectively reviewed
from January 2015 to January 2020 in a tertiary paediatric
urological referral centre. A comprehensive search on the
Clinical Data Analysis and Reporting System using
keywords "orchidopexy", "orchidopexies", "undescended
testis", "cryptorchidism" and "diagnostic laparoscopy"
were carried out.
Demographics such as age and source of referral, age at

orchidopexies, laterality (unilateral or bilateral), associated
medical conditions were reviewed. Types of imaging
studies (ultrasound (USG) or magnetic resonance imaging

(MRI)), the indications for imaging and its findings were
correlated with intra-operative findings and location of
testes on examination under anesthesia or laparoscopy.
Records that did not include details of testicular locations
were excluded. Data analysis were done using Fisher-exact
and student t test.

Results

A total of 286 testes in 254 patients (222 unilateral and
32 bilateral) were reviewed. A total of 104 testes had
imaging with 89 ultrasound studies (74 unilateral UDT and
15 bilateral UDT) and 4 MRI studies (3 unilateral,
1 bilateral) were done before operative management.

Source of Referral and Indications for Imaging
Ultrasound scans were booked by neonatologists

(n=55, 52.8%), general paediatricians (n=23, 22.1%),
paediatric surgeons (n=19, 18.3%), general surgeons
(n=5.8%) and endocrinologist (n=1, 1.0%). Three out of 4
MRI scans were ordered by paediatric surgeons (n=3,
75%) (Figure 1). Indications of imaging studies were to

Figure 1 Imaging booked by various specialties.
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document testicular location (n=88, 84.6%), to detect
mullerian structures (n=9, 8.7%), document testicular sizes
(n=4, 3.8%) and for other reasons (n=3, 2.9%) (Figure 2).

Correlation of Imaging with Operative Findings
Ultrasound imaging only correctly identify testicular

position in 26.0% (27/104 studies) (Table 1). Ultrasound
were reported as absent, intra-abdominal, close to or at
deep ring, within inguinal canal, close to or at superficial
ring, or in scrotum. According to ultrasound report,
19 testes were more proximal to inguinal canal and
considered as impalpable, however only 5 testes ended up
being impalpable after examination under anaesthesia and
requiring laparoscopy. Therefore, for impalpable testis,
ultrasound only correctly identified the location in 26% of
the case. For the remaining 80 palpable testes (without
asterisk), ultrasound findings correctly identified testicular
position in 23 testes (28.8%). Five USG studies and 2 MRI
were done for detection of mullerian structures (Tables 2
and 3), all were done in patients with suspected disorder of
sexual development. None of the ultrasound identified
Mullerian structures, however the two MRI showed
abnormalities with Mullerian structures present and
splenogonadal fusion.

Timing of Referral and Orchidopexy
Median age at referral for groups with and without

imaging was 9 and 11 months, respectively (Table 4).
Mean age at referral for the group with imaging and
without imaging was 2.1 years and 2.4 years with no
statistical difference among the groups (p=0.169). Median
age at surgery with and without imaging was 15 and 20
months, respectively. Mean age at surgery for the group
with and without imaging was 2.9 years and 3.3 years with
no statistical difference among the groups (p=0.158).

Cost Impact
Given the cost of one ultrasound scrotum to be HKD

$1000 and MRI pelvis with contrast to be HKD $10200,
the total cost during the 5-year study period was calculated
to be HKD $129800 and thus approximately HKD $25960
per annum.

Discussion

During the first year of life the human testis undergoes
important development with neonatal germ cells
(known as gonadocytes) further differentiating to type A

Figure 2 Indications for imaging.
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Table 2 Summary of imaging findings with initial indication to look for Mullerian structures
With ultrasound done
1 Newborn with multiple congenital Suspected DSD No Mullerian structures Laparoscopy and bilateral

anomalies and bilateral impalpable testes orchidopexy done
2 Newborn with penoscrotal hypospadias Suspected DSD No Mullerian structures No definite DSD diagnosis

and right inguinal hernia
3 Newborn with Prada Willi syndrome, Suspected DSD No Mullerian structures Laparoscopy and bilateral

bilateral impalpable testes orchidopexy done
4 Newborn with chromosomal Suspected DSD No Mullerian structures Laparoscopy and bilateral

abnormalities and bilateral impalpable orchidopexy done
testes, proximal penile hypospadias No definite DSD diagnosis

5 2 years old boy with micropenis and Suspected DSD No Mullerian structures Confirmed Partial Androgen
right undescended testis Insensitivity syndrome

Foreskin reconstruction and
orchidopexy done

With magnetic resonance imaging done
6 14 months old boy with bilateral Suspected DSD Mullerian structures present Later confirmed to have

undescended testes persistent Mullerian Duct
syndrome by genetic test
(AMH receptor mutation type 2)

7 Newborn with penoscrotal hypospadias Suspected DSD Splenogonadal fusion Continuous type of
and bilateral undescended testes splenogonadal fusion

DSD: Disorder of sexual development; AMH: Anti-Mullerian hormone

Table 1 USG findings correlation with operative findings
USG findings Number of testes Operative findings Percentage of USG studies correctly
Reported as Total n= 104 identifying location of testis

Palpable after EUA Impalpable after EUA
89 10

Absent or Not seen 5 4 1 0
SIP (n=4) Intra-abdominal (n=1)

Intra-abdominal 4 3 1 1/4 studies = 25%
Canalicular (n=2) Intra-A with FS done

SIP(n=1) (n=1)
Close to or at deep ring or 10 7 3 5/10 studies = 50%
peeping SIP in 5 (Proximal to deep ring in 1

Canalicular (n=1) Peeping in 1
Peeping in 1 Canalicular in 1)

Within inguinal canal 65 61 4 9/65 studies = 13.8%
Canalicular in 9 Peeping in 3
Peeping in 3 Intra-abdominal in 1
SIP in 45

Scrotum in 4
Close to or at 7 6 1 7/10 studies = 70%
superficial ring SIP in 4 Intra-abdominal in 1

Scrotal neck in 1
Peeping in 1

Upper scrotum 5 5 5/5 studies = 100%
Upper scrotum (n=2)

SIP(n=3)
In scrotum 3 3 2/3 studies = 70%

Within scrotum (n=2) Total 27/104 = 26%
SIP (n=1)

Other miscellaneous terms 5 Reported as:
found in report "in pubic region" in 1

"in groin" in 4
USG: Ultrasound; EUA: Examination under anaesthesia; SIP: Superificial inguinal pouch; FS: Fowler’s Steven procedure
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Table 3 MRI findings and correlation with intra-operative finding
Patient Clinical history Indication for imaging MRI findings Operative findings
1 8 years old boy referred for impalpable For localisation* Right testis within inguinal Right testis at SIP

right testis to general surgery of testis canal
2 14 months old boy with bilateral For detection of Mullerian structures present Later confirmed to have

undescended testes Mullerian structures persistent Mullerian Duct
syndrome by genetic test
(AMH receptor mutation type 2)

3 History of left inguinal herniotomy For documentation of Smaller left testis in Left testis adhered to scar tissue
during at 2 years old referred to testicular sizes subcutaneous fat layer at external ring, size ½ of
us for palpable but smaller left testis that compare to right side

4 Born with penoscrotal hypospadias For detection of Splenogonadal fusion Continuous type of
and bilateral undescended testes Mullerian structures splenogonadal fusion

MRI: Magnetic resonance imaging; SIP: Superificial inguinal pouch; AMH: Anti-Mullerian hormone
*Investigation booked by general surgeon for case 1 and others by paediatric surgeons

Table 4 Comparison of groups with and without imaging done
Group 1 Group 2 P value

Imaging done n=93/254 No imaging n=161/254
Numbers, n 93 161 -

(77 unilateral, 16 bilateral) (145 unilateral, 16 bilateral)
Mean age at referral 2.1 years 2.4 years 0.169
Median age at referral 9 months 11 months -

(range 0-13 years) (range 0-12 years)
Mean age at surgery 2.9 years 3.3 years 0.158
Median age at surgery 15 months 20 months -

(range 8.6 months to 14 years) (8 months to 13 years)
Cost (HKD$) 89 USG x HKD $1000 $0

4 MRI contrast x HKD $10200
HKD $129800/study period

Approximately HKD $25960 per annum
USG: Ultrasound; MRI: Magnetic resonance imaging; HKD: Hong Kong dollar

spermatogonia in the first 3 months postnatally, and
subsequently differentiate into type B spermatogonia and
then primary spermatocytes by 3-4 years of age. The initial
process requires a lower temperature of 33 degree Celsius
and failure to achieve this temperature leads to progressive
biochemical and physiological abnormalities seen in
undescended testes.1,6,7 As migration through the inguinal
canal occurs relatively late in gestational development,
cryptorchidism is accordingly higher in premature boys in
the first few months of life. Testes may descend after birth,
but spontaneous descent is unlikely in boys older than 6
months, corrected for gestational age.8
International guidelines including European Urological

Association4 and American Urological Association5

recommend operative management for testes that have not
descended by 6-12 months of age. The operative approach
for cryptorchidism is based upon palpability of the testis at
the time of examination under anaesthesia. If the testis is
palpable, then a conventional inguinal or transcrotal
orchidopexy should be performed.9 If it is not palpable
then diagnostic laparoscopy should be carried out.10
Possible findings include spermatic vessels entering
inguinal canal (40%), an intra-abdominal (40%) or peeping
(10%) testis, or blind-ending spermatic vessels confirming
vanishing testis (10%). Further procedure depends on the
exact laparoscopic findings and the above guidelines do
not recommend pre-referral imaging including ultrasound,
computerised tomography, MRI or angiography as
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literature has conclusively shown no benefit from
radiological investigation and potential delay in
management.
In our series we have found that 36% of all patients

with UDT had pre-operative imaging, which is similar to
published literature. Kanaroglou's series in The Hospital
for Sick Children, Toronto in 201911 looked at proportion
of children who underwent ultrasound before referral for
undescended testes, hydroceles and retractile testes.
Almost 30% of the infants and children underwent
ultrasound prior to referral to paediatric urology
centre. They suspected pediatricians were unaware of
existing guidelines and believed that ultrasound
would be beneficial in decision-making process in the
management.
The most common indications for ordering imaging

were to document testicular position in our series.
However, only 26% of ultrasound findings in our series
correlated with operative findings (26% of impalpable
testis and 28% of palpable testis). A meta-analysis looking
at the diagnostic performance of ultrasound in locating
nonpalpable testis by Tasian et al found that ultrasound has
a sensitivity of 45% and specificity of 78% and concluded
that ultrasound does not reliably localise nonpalpable
testes and does not rule out intra-abdominal testis.12 For
palpable testis, regardless of imaging findings, would be a
conventional inguinal or transcrotal orchidopexy. Some
believed that having imaging findings may help in
counseling parents, however reliance of ultrasound may
provide misleading information and disastrous if surgical
approach is dependent on imaging results. In our series,
only 5 out of 19 patients with impalpable testes pre-
operatively ended up needing laparoscopy, counseling with
their ultrasound results may add to unnecessary stress to
the family and additional 14 unnecessary laparoscopy
might have been performed if we rely solely on ultrasound
findings.
There are several populations which pre-operative

imaging might be beneficial including obese patients,
patients with suspected Disorder of sexual development
and patient undergoing reoperation.12 None of the
ultrasound in this series identified any Mullerian
structures. Most MRI in this series were booked by
paediatric surgeons after initial consultations to look for
presence of Mullerian structures or in patients who had
previous groin surgeries. We felt that MRI has a higher
sensitivity, and it does not involve ionising radiation and
thus makes it an attractive alternative option. However, it
is expensive, not readily available and usually requires
sedation or even general anaesthesia with the associated

risks. A meta-analysis looking at conventional MRI for
locating nonpalpable testes concluded that testis not
identified on MRI can still be present and thus imaging
does not completely exclude its absence.13 Therefore, we
will not recommend routine MRI in all patients but its role
in selected patients were well demonstrated in this series.
It has been reported that children who underwent

imaging has a three-month delay in surgery.11 Fortunately,
in our cohort the age at referral and surgery was not
influenced by whether or not imaging was arranged. We
believe that this is due to the fact that imaging was already
ordered and done before our first consultation in most
cases. Cost impact was approximately HKD $25960 per
annum, and we feel that the resources can be reserved for
other patients.
There are several limitations in our study. First is the

retrospective nature and it is a single centre study with
involvement of only three tertiary hospitals in Hong Kong.
The reporting of imaging findings was not standardised as
they were done in various different radiology department
or even in private radiology centres. The protocol for
paediatric imaging, sedation requirement and method, the
specification of USG and MRI machine and the level of
experience of reporting radiographer or radiologist was
heterogenous due to the retrospective nature. In addition,
most ultrasound was done before referral at around 3 to 6
months and thus it might not be a true reflection of a proper
correlation with operative findings as testicular descend
after birth is ongoing. The differences in testicular volume
between the undescended testis and the contralateral
normal side were also not documented in most USG
reports. A future prospective study with imaging done just
before operation will give better correlation. However, our
findings were close to other international literatures in
which correlation was seen in one third of the cases. We
believe that this study has a good external validity and the
results can be applied to our population in other centres
with undescended testes. Further studies to address these
weaknesses would be valuable.

Conclusion

Pre-referral imaging is seen in more than one third of
all UDT in our locality, mainly booked during newborn
period for documentation of testicular position. However,
only less than a third of all studies correlate with intra-
operative position and do not change clinical management.
Therefore, we do not recommend pre-referral imaging for
solely to localise the testis, but it may be useful in patient
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with suspicion of disorder of sexual development. Timely
referral to paediatric surgical centre is crucial for better
resource management and imaging can be reserved for
selected patients.
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Original Article
Sirolimus for the Treatment of Benign Vascular Anomalies in

Children: A Single Centre Experience

O TEZOL, M ALAKAYA, B GUNDOGAN, EC CITAK

Abstract mTOR inhibitors have become a new and valid treatment choice for patients with refractory vascular
anomalies. We aimed to present paediatric cases with benign vascular anomalies treated with sirolimus.
The clinical data of 30 patients were reviewed retrospectively: 46.7% (n=14) had infantile haemangioma
and 53.3% (n=16) had vascular malformation. Response to treatment was defined as improvement in
radiologic imaging and/or reduction of lesion size and symptoms. The median age of the patients was 2.6
(1.2-17) years. The dosage of oral sirolimus was 0.8 mg/m2/12 hours. The overall successful response rate
was 66.7% (n=20) at a median duration of 5 months. Three patients with infantile haemangioma and four
patients with venous, one patient with lymphatic, one patient with capillary, and one patient with
arteriovenous malformation had no response. There was neither complete response nor worsening on
therapy. Sirolimus was well tolerated with no patient required premature termination of treatment. We
conclude that sirolimus may be a valid treatment choice for paediatric patients with refractory benign
vascular anomalies. Further prospective studies on the optimal therapeutic regimen including dosage and
duration should be performed.

Key words Benign; Children; Sirolimus; Vascular anomaly
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Introduction

Vascular anomalies are disorders originating from the
blood and/or lymphatic vessels. As a result of abnormal
growth and development of vessels, a wide range of
clinical presentations occur. Typically infants, children and
young adults are affected and the condition may present as

a simple "birthmark" or with a life-threatening
manifestation. Because of phenotypic heterogenity and
variations in signs and symptoms, the diagnoses of
vascular anomalies are often challenging. Vascular
anomalies are classified by the International Society for the
Study of Vascular Anomalies (ISSVA) based on different
pathobiologies to provide medical and surgical specialists
a common terminology, and to ensure an accurate
diagnosis, evaluation and management. Vascular tumours,
vascular malformations and unclassified anomalies are the
three categories in the ISSVA classification system.1,2

Vascular tumours are neoplastic disorders characterised
by increased proliferation of endothelial and other vascular
cells. Infantile haemangioma (IH) is a benign vascular
tumour and is also the most common tumour of infancy.
The underlying pathology of IH is the dysregulation of
both vasculogenesis and angiogenesis. Hypoxia, both as a
consequence of maternal events creating hypoxic stress as
well as by the infant's own hypoxia-induced factors
triggers an increased expression of proangiogenic factors.
These factors then stimulate the differentation of
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mesenchymal stem cells into immature endothelial cells,
which subsequently form tumourous masses and progress
into the early rapid growth phase of IH after birth. In later
childhood, the immature vasculature transforms into a
fibrofatty residuum in the regression phase. Solid
vascularised mass presents as strawberry-like patch at any
part of the body is the most common initial clinical sign
which typically appears after the first two weeks of life.
After infancy, the gradual spontaneus regression of the IH
allows observation without specific treatment to serve as
one of the options in the clinical management. However,
treatment is required for complicated IH and propranolol is
the first-line pharmacological therapy in this situation.3

On the other hand, vascular malformations do not
demonstrate neoplastic endothelial cell proliferation or
involution. These congenital vascular lesions are always
present at birth, grow commensurately with the child, and
expand haemodynamically with the growth of the child.
Localised or diffuse lesions may have variable appearances

and complications. The vascular malformations are
classified into four categories: simple malformations,
combined malformations, vascular malformations of major
named vessels, and vascular malformations associated
with other anomalies. Simple vascular malformations are
divided into slow-flow [venous (VM), lymphatic (LM),
and capillary (CM) malformation] and fast-flow
[arteriovenous malformation (AVM) and arteriovenous
fistula] malformations (Table 1). The treatment approach
for vascular malformation is determined by its location(s),
proportion of abnormal vessels, involved body structures,
flow rate of abnormal vessels, and presence of nonvascular
anomalies.4

In the recent years, mTOR (mammalian Target of
Rapamycin) inhibitors have been found to be useful in
the treatment for vascular anomalies. mTOR is a serine/
threonine kinase in the phosphoinositide-3-kinase (PI3K)/
AKT pathway which is an important signaling pathway in
regulating the cell cycle. Therefore, it is directly related to

Table 1 Classification of vascular malformations*
Simple
Capillary malformations (CM) Cutaneous and/or mucosal CM

Telangiectasias including hereditary haemorrhagic telangiectasia (HHT)
Cutis marmorata telangiectatica congenita
Nevus simplex/salmon patch
Others

Venous malformations (VM) Common VM
Familial VM cutaneomucosal
Blue rubber bleb nevus syndrome
Glomuvenous malformation
Cerebral cavernous malformation
Others

Lymphatic malformations (LM) Common LM (macrocystic, microcystic, mixed)
Generalised lymphatic anomaly
Gorham–Stout disease
Channel type LM
Primary lymphoedema
Others

Arteriovenous malformations (AVM) Sporadic
or arteriovenous fistula In HHT

In CM–AVM
Others

Combined CM + VM (CVM) CM + LM + VM (CLVM)
CM + LM (CLM) CM + LM +AVM (CLAVM)
CM +AVM (CAVM) CM + VM +AVM (CVAVM)
LM + VM (LVM) CM + LM + VM +AVM (CLVAVM)

Vascular malformations of major named vessels
Vascular malformations associated with other anomalies
* Adapted from 2014 ISSVAClassification
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cellular anabolism and catabolism, motility, angiogenesis,
and growth.5 The mTOR inhibitor, sirolimus was initially
used successfully to treat PTEN mutation positive
disorders and hamartoma syndromes involving the
PI3K/AKT pathway.1 Hammill et al then reported an
infant with refractory vascular anomaly (Kaposiform
haemangioendothelioma with severe Kasabach-Merritt
Phenomenon) who was successfully treated with
sirolimus. Complete resolution of coagulopathy with
significant improvement in clinical status with
tolerable side effects was experienced within two months
of sirolimus treatment.6 Subsequently, in a phase II
prospective clinical trial on treating complicated vascular
anomalies with sirolimus, it was found that sirolimus was
both safe and efficacious when used on children and young
adults.7

In this study, we aimed to assess the efficacy, safety and
tolerance of sirolimus in children with IH and vascular
malformations in Turkish population.

Methods

In this retrospective study, data were obtained from
patients who were treated with sirolimus at the Paediatric
Oncology Department between September 2015 and
September 2019. All patients, under this period, with
IH or vascular malformation who initiated treatment with
sirolimus and continued treatment for at least 3
months were enrolled in this study. The list of the patients
was retrieved through reviewing electronic prescription
record system. Approval was obtained from local ethics
committee (MEU 2019/399).

The inclusion criteria were a diagnosis of IH or
vascular malformation after physical examination,
radiologic imaging, and histological examination as
required. The diagnoses were made on the basis of history
and clinical presentation of the vascular lesion supported
by ultrasound and/or magnetic resonance imaging.8 The
demographics of patients, the clinical features of the
vascular lesions, and the details of treatments were
retrieved by reviewing the medical records.

During the study period, the first choice medication
was propranolol (2 mg/kg/day) for IH and surgery was not
needed as a first-line treatment for any patients. If there
was no involution during post-proliferative stage or a
continued growth during proliferative stage, patients
would receive adjuvant oral prednisone (2 mg/kg/day). If
there was no response to the combined propranolol and

prednisone treatment, the vascular lesion would be
biopsied for histological examination. Immunolabelling of
glucose transporter‐1 would be performed to confirm the
diagnosis of IH. As health insurance did not cover the cost
for multiple sessions of laser therapy, patients with IH
resistant to combined oral propranolol and corticosteroid
would receive sirolimus treatment.

Patients with vascular malformations would receive
sirolimus treatment when there was a complex diffuse
lesion (diffuse CMs involving large body surface area;
VMs and LMs unresponsive to sclerotherapy) or a
malformation that was not amenable to surgery (non-
embolised AVMs).

The initial dose of sirolimus was 0.8 mg/m2 every 12
hours. Improvement in symptoms was defined as an
improvement in lesion colour, size, volume, dystrophic
skin changes, ulceration, pain, bleeding, or extremity
functional limitation.9 The response to treatment was
serially assessed by the same physician and radiologist
during the outpatient visits. Lesion size was measured with
a ruler by the physician or measured using radiological
scans by the radiologist. The physician recorded the lesion
size, symptoms, complications, and the feedback from
patients and families monthly. Complete response was
defined as a disappearance of all clinical and/or
radiological evidence of lesion. A partial response was
defined as an improvement of symptoms and reduction of
lesion size but with the persistence of the anomaly.
Progressive anomaly was defined as an increase of
symptoms and lesion size. No response was defined when
the lesion did not belong to any of the above categories.

Results

Thirty patients with benign vascular anomalies who
were treated with sirolimus were reviewed. There were 14
male and 16 female. The diagnosis was IH in 14 (46.7%)
patients and vascular malformation in 16 (53.3%) patients.
The median age of patients was 2.5 (1.2-17.0) years.

Amongst the vascular malformations, eight patients
had venous, three patients had arteriovenous, three patients
had macrocystic lymphatic, and two patients had
capillary (cutis marmorata telangiectatica congenita)
malformations. The results were shown in Table 2.

All patients and/or parents had aesthetic concerns.
Disfigurement, pain, and deformity were common
symptoms. Mass effect in LMs and ulceration in IHs also
caused significant symptoms. The most common
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indication for sirolimus treatment was propranolol-
resistant oral cavity lesions in the group of IHs, lesions
unresponsive to sclerotherapy in the group of LMs and
VMs, extensive lesions in the group of CMs, and lesions
failed to respond to embolisation in the group of AVMs.
With laser treatment and surgical excision either
unavailable or inappropriate for the lesions, these patients
were started on sirolimus.

All patients were prescribed oral sirolimus twice a day,
at an initial dosage of 0.8 mg/m2/12 hours, and in a
dosage range of 1.2-1.6 mg/m2/day. Serum drug level
monitoring was performed monthly to ensure a serum level
between 5-15 ng/ml (based on the effective range in
immunsuppression for kidney transplants).10 The median
value of sirolimus level was 8.6 (5.9-14.2) ng/ml. The
patients did not receive any other treatment during

sirolimus therapy. Radiological imaging was performed in
eight patients with orbital or cervical, cervicofacial or
cervico-thoracic vascular anomalies at 3-6 monthly
intervals.

Overall, 20 patients (66.7%) had partial response at a
median time of 5 (3-12) months of sirolimus treatment. All
these 20 patients had improvement in symptoms on naked-
eye examination (Figure1) and seven of them had
improvement in radiologic imaging. Three patients with IH
and four patients with venous, one patient with lymphatic,
one patient with capillary, and one patient with
arteriovenous malformation had no response. There was
neither complete response nor progressive anomaly.
Sirolimus was well tolerated with two patients developed
mildly elevated liver enzymes and one patient developed
mild lymphopenia. Lymphocyte count and liver enzyme

Table 2 Demographic and clinical characteristics by the study group
Characteristic Vascular anomaly (n=30)
Age, year 2.5 (1.2-17.0)

Infantile haemangioma 4.2 (1.7-17.0)
Vascular malformation 2.5 (1.2-10.2)

Gender, female 16 (53.3)
Type and location

Infantile haemangioma 14 (46.7)
- Oral cavity 5
- Face, head 4
- Trunk 2
- Lower limb 1
- External genital 1
- Orbita 1
Vascular malformation 16 (53.3)
- Common VM, facial 4
- Common VM, cervical 2
- Common VM, cervicofacial 2
- Cutis marmorata telangiectatica congenita, whole body 2
- Sporadic AVM, upper limb 2
- Sporadic AVM, facial 1
- Macrocystic LM, cervico-thoracic 2
- Macrocystic LM, lower limb 1

Age to start sirolimus treatment, year 2.1 (0.5-16.0)
Infantile haemangioma 3.6 (1.2-16.0)
Vascular malformation 2.0 (0.5-9.5)

Duration of sirolimus treatment, month 5.0 (3.0-12.0)
Infantile haemangioma 5.0 (4.0-12.0)
Vascular malformation 5.5 (3.0-12.0)

Partial response 20 (66.7)
Infantile haemangioma 11 (78.6)
Vascular malformation 9 (56.3)

No response 10 (33.3)
Infantile haemangioma 3 (21.4)
Vascular malformation 7 (43.7)

Abbreviations: VM, venous malformation; AVM, arteriovenous malformation; LM, lymphatic malformatin
Data are shown as median (min-max), number (%) as appropriate
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levels recovered at the fourth-fifth months of treatment
with sirolimus continued without dosage adjustment.

In the group with a diagnosis of IH, the median age was
4.2 (1.7-17.0) years and the median duration of prior
propranolol use was 9 (6-33) months. The characteristics
of patients with propranolol-resistant and histologically
confirmed IH were summarised in Table 3.

Discussion

Vascular tumours and vascular malformations are both
vascular anomalies which may occur at birth or in infancy.

A correct diagnosis is essential as misdiagnosis leading to
inappropriate therapy can result in disfigurement, pain,
deformity, functional and vital complications. Even if the
definitive diagnosis is available timely, the management of
vascular anomalies could be complex. While first-line
therapies may not provide adequate disease control, new
therapeutic agents such as sirolimus may be needed
although supportive evidence from prospective clinical
trials have been limited.8,11,12 Sirolimus, also known
as rapamycin, is a macrolide compound exhibiting
potent antitumour and immunosuppressive activity. Via
inhibiting mTOR pathway, sirolimus presents anti-
angiogenic and anti-lymphangiogenic effects.13 It has

Table 3 Characteristics of the patients with propranolol-resistant infantile haemangioma
Gender Location Propranolol use, month Sirolimus introduction Sirolimus use, month Response to sirolimus
Female Oral cavity 6 6 years of age 4 Partial
Male Oral cavity 33 6.5 years of age 4 Partial
Male Oral cavity 13 15 months of age 7 Partial
Male Oral cavity 9 5.5 years of age 11 Partial
Male Oral cavity 29 16 years of age 12 Partial
Male Face, head 6 13.7 years of age 5 Partial
Male Face, head 13 15 monthsof age 5 Partial
Male Face, head 9 17 months of age 7 Partial
Female Face, head 6 7 years of age 8 Partial
Male Trunk 9 15 months of age 5 No
Female Trunk 15 18 months of age 6 No
Male Orbita 12 15 months of age 5 Partial
Female External genital 6 16 months of age 5 Partial
Female Lower limb 6 9.2 years of age 5 No

Figure 1 Effect of sirolimus on an infantile haemangioma of the oral cavity. Left: pretreatment lesion. Right: after
10 months of treatment, reduction in lesion size and functional recovery were observed. The plan is to continue with
sirolimus for the treatment.
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been approved for indications including treatment for
lymphangioleiomyomatosis, prevention of rejection in
organ transplants, and prevention of coronary in-stent
restenosis. In this article, we reviewed 30 paediatirc cases
with benign vascular anomalies treated with sirolimus.

The majority of proliferating vascular tumours are
haemangiomas and 70% of all haemangiomas are IHs.8
Haemangiomas located in the orbital, oral, nasal cavity or
subglottic region and haemangiomas with ulceration,
disfigurement, high-output cardiac failure, mass effect or
life-threatening bleeding are indications for specific
treatment. Propranolol is the first-line pharmacological
therapy for complicated IHs with its beta-blocking effect
and cell proliferation regulating potential.3 In case
propranolol is contraindicated or haemangioma is
unresponsive to propranolol, further treatments may be
required. However, studies on patients with propranolol-
resistant IHs are limited. As it has been reported that
propranolol efficacy was deemed minimal after 2 years of
age, the age of initiating propranolol treatment may be a
factor affecting treatment efficacy. In addition, treatment
resistance to propranolol may occur at any time during the
proliferation stage of IH and at all ages during
early childhood.14,15 It is known that sirolimus inhibits
proliferation and increases vascular maturation of GLUT1-
positive endothelial cells from IH.16 Successful use of
sirolimus in an infant with PHACE syndrome and
segmental IH who was heavily pretreated with
corticostreoid, propranolol, and vincristine was reported in
2013. Sirolimus improved the mass effect and ulceration of
refractory IH and was well tolerated in the reported
infant.17 In another case report, a 3-year-old girl with
refractory diffuse IHs and multiorgan involvement had
significant clinical improvement in her pulmonary
hypertension and radiological improvement in liver lesions
with sirolimus treatment.18 In the present study, the
response rate of IH to sirolimus was 78.5%. Three patients
with IH (2 truncal, 1 lower limb) were unresponsive to
sirolimus. Further studies are necessary to demonstrate
whether and how the mTOR inhibitor rapamycin is an
effective treatment for childhood IHs.

Several recent studies have reported that sirolimus is
effective not only in the treatment of macrocystic and
microcystic LMs, but also benefical for combined
malformations with lymphatic component. It has been
shown that sirolimus could inhibit lymphatic vessel
regeneration and invasion and reduce lymphatic leakage
and blebs. These histological changes would result in

improvement in disease severity and reduction in infection
associated complications.5,19 Clinical stabilisation and
improvement in associated manifestations have been
reported in patients with diffuse LMs who were treated
with sirolimus.7,9 Youssef et al studied safety and efficacy
of sirolimus in patients with refractory vascular anomalies
with a mean age of 7.9 years.20 In his study, all patients
including two LMs improved significantly in their
symptoms and quality-of-life scores.20 In the study by
Triana et al, 10 out of 11 patients with LMs responded to
sirolimus.9 More significantly, two patients born with large
lymphatic malformations with airway involvement
experienced symptomatic improvements with sirolimus.21
In our present study, although one patient with more
aggressive lower limb LM did not respond well to
sirolimus, two patients with LMs involving critical areas
improved with the use of sirolimus.

The evidence of sirolimus efficacy in the treatment of
VMs is limited and mixed. In a study involving both VM
models in mice and human subjects, it has been
demonstrated that rapamycin could bring clinical
improvement.22 Cases with blue rubber bleb nevus
syndrome (a multifocal venous lymphatic malformation)
and VMs refractory to standard therapies have also been
reported to experience reduction in symptoms.23,24 In the
present study, the partial response rate of VMs to sirolimus
was 50% while half of the patients did not demonstrate
improvement in pain, lesion size, and phlebitis.

While first line treatment for CMs is multiple sessions
of pulsed dye laser, sirolimus was found to be a safe and
effective adjunctive treatment to laser.25 In this study, two
patients with cutis marmorata telangiectatica congenita
with no associated anomalies received sirolimus as the sole
treatment, one of them responded to therapy with
improved skin atrophy and ulceration while the other did
not have significant improvement.

It has been reported that sirolimus treatment may be
benefical to hereditary haemorrhagic telangiectasia, a
disease characterised by mucocutaneous telangiectasias
and visceral AVMs.26 A retrospective study by Triana et al
reported all four patients with AVMs (3 extracranial, 1
intracranial) did not respond to sirolimus.9 We treated three
patients with extracranial AVMs, and two of them with
upper limb AVM experienced reduction in lesion volume
and activity limitation while one patient with facial AVM
did not improve. To investigate the variation of sirolimus
efficacy on various types of AVMs, further studies would
be required.
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Conclusion

In conclusion, sirolimus may be a valid treatment
choice for paediatric patients with refractory benign
vascular anomalies. Further prospective studies on the
optimal therapeutic regimen including dosage and duration
should be performed. In addition, there is an ongoing need
to evaluate the efficacy of sirolimus on individual type of
vascular anomalies.

Conflict of Interest

The authors have no conflicts of interest or funding to
disclose.

Acknowledgements

We dedicate this manuscript to our co-author Professor
Elvan Çağlar ÇITAK who passed away prior to the
publication of the research paper. We would like to thank
Yavuz Selim AYHAN, MD for his help in collecting data.

References

1. Ricci KW. Advances in the Medical Management of Vascular
Anomalies. Semin Intervent Radiol 2017;34:239-49.

2. Wassef M, Blei F, Adams D, et al; on behalf of the ISSVABoard
and Scientific Committee. Vascular Anomalies Classification:
Recommendations From the International Society for the Study
of Vascular Anomalies. Pediatrics 2015;136:e203-14.

3. Wildgruber M, Sadick M, Müller-Wille R, Wohlgemuth WA.
Vascular tumors in infants and adolescents. Insights
Imaging 2019;10:30.

4. Mulliken JB, Burrows PE, Fishman SJ. Mulliken and Young's
Vascular Anomalies: Haemangiomas and Malformations. New
York: Oxford University Press; 2013:43-60.

5. Huber S, Bruns CJ, Schmid G, et al. Inhibition of the
mammalian target of rapamycin impedes lymphangiogenesis.
Kidney Int 2007;71:771-7.

6. Hammill AM, Wentzel MS, Gupta A, et al. Sirolimus for the
treatment of complicated vascular anomalies in children. Pediatr
Blood Cancer 2011;57:1018-24.

7. Adams DM, Trenor CC III, Hammill AM, et al. Efficacy and
safety of sirolimus in the treatment of complicated vascular
anomalies. Pediatrics 2016;137:e20153257.

8. Mulligan PR, Prajapati HJS, Martin LG, Patel TH. Vascular
anomalies: classification, imaging characteristics and
implications for interventional radiology treatment approaches.
Br J Radiol 2014;87:20130392.

9. Triana P, Dore M, CerezoVN, et al. Sirolimus in the Treatment
of Vascular Anomalies. Eur J Pediatr Surg 2017;27:86-90.

10. Matthews K, Gossett J, Kappelle PV, Jellen G, Pahl E.
Indications, tolerance and complications of a sirolimus and
calcineurin inhibitor immunosuppression regimen: intermediate
experience in pediatric heart transplantation recipients. Pediatr
Transplant 2010;14:402-8.

11. Adams DM, Ricci KW. Vascular Anomalies: Diagnosis of
Complicated Anomalies and New Medical Treatment Options.
Hematol Oncol Clin North Am 2019;33:455-70.

12. Sandbank S, Molho-Pessach V, Farkas A, Barzilai A,
Greenberger S. Oral and Topical Sirolimus for Vascular
Anomalies: A Multicentre Study and Review. Acta Derm
Venereol 2019;99:990-6.

13. Hartford CM, Ratain MJ. Rapamycin: something old, something
new, sometimes borrowed and nowrenewed. Clin Pharmacol
Ther 2007;82:381-8.

14. Caussé S, Aubert H, Saint-Jean M, et al. Propranolol-resistant
infantile haemangiomas. Br J Dermatol 2013;169:125-9.

15. Zvulunov A, McCuaig C, Frieden IJ, et al. Oral propranolol
therapy for infantile hemangiomas beyond the proliferation
phase: a multicenter retrospective study. Pediatr Dermatol
2011;28:94-8.

16. Huang L, Mulliken J, Bischoff J. Rapamycin (Sirolimus)
Inhibits Proliferation and Increases Vascular Maturation of
GLUT1-positive Endothelial Cells from Infantile Hemangioma.
Abstract ISSVA 2016.

17. Kaylani S, Theos AJ, Pressey JG. Treatment of infantile
hemangiomas with sirolimus in a patient with PHACE
syndrome. Pediatr Dermatol 2013;30:e194-7.

18. Hutchins K, Ross RD, Kobayashi D, Martin A, Rajpurkar M.
Treatment of Refractory Infantile Hemangiomas and Pulmonary
Hypertension With Sirolimus in a Pediatric Patient. J Pediatr
Hematol Oncol 2017;39:e391-3.

19. VlahovicAM, Vlahovic NS, Haxhija EQ. Sirolimus
for the treatment of a massive capillary-lymphatico-venous
malformation: a case report. Pediatrics 2015;136:e513-6.

20. Youssef AA, Mostafa MS, Fawzy A, et al. Safety and efficacy
of sirolimus in patients with refractory vascular anomalies.
Egypt J Surg 2019;38:127-30.

21. Alemi AS, Rosbe KW, Chan DK, Meyer AK. Airway response
to sirolimus therapy for the treatment of complex pediatric
lymphatic malformations. Int J Pediatr Otorhinolaryngol
2015;79:2466-9.

22. Boscolo E, Limaye N, Huang L, et al. Rapamycin improves
TIE2-mutated venous malformation in murine model and
human subjects. J Clin Invest 2015;125:3491-504.

23. Salloum R, Fox CE, Alvarez-Allende CR, et al. Response of
blue rubber bleb nevus syndrome to sirolimus treatment. Pediatr
Blood Cancer 2016;63:1911-4..

24. Boon LM, Hammer J, Seront E, et al. Rapamycin as
Novel Treatment for Refractory-to-Standard-Care Slow-Flow
Vascular Malformations. Plastic and Reconstructive Surgery
2015;136:38.

25. Griffin TD Jr, Foshee JP, Finney R, Saedi N. Port wine stain
treated with a combination of pulsed dye laser and topical
rapamycin ointment. Lasers Surg Med 2016;48:193-6.

26. Skaro AI, Marotta PJ, McAlister VC. Regression of cutaneous
and gastrointestinal telangiectasia with sirolimus and aspirin in
a patient with hereditary hemorrhagic telangiectasia. Ann Intern
Med 2006;144:226-7.



HK J Paediatr (new series) 2023;28:27-30

Case Report
Whole Exome Sequencing of ALMS1 gene Identified

a Novel Pathogenic Homozygous Mutation
(c.3132_3133delAC/p.Gln1045ValfsTer2)

in a Turkish Family

O KILICASLAN, R EROZ

Abstract Backgroud: Alstrom syndrome (AS) is a rare autosomal recessive disorder caused by pathogenic
mutation in ALMS1 (ALMS1 centrosome and basal body associated protein) gene. Case Presentation:A
13.5-year-old male patient, who was born from consanguineous parents of Turkish descent, applied due
to the complaint of obesity and non palpable testes. He had optic atrophy and hearing loss. His weight and
body mass index were over 97th percentile. The fasting blood glucose level of the patient was 111 mg/dl
and the patient had high level of insulin. Because AS was considered, genetic analysis of the ALMS1
gene was performed and a homozygous pathogenic (Class-II) mutation c.3132_3133delAC/
p.Gln1045ValfsTer2 was detected in the exon 8 region of the ALMS1 gene. His mother was heterozygous
carrier of the same mutation. Conclusion: A novel c.3132_3133delAC mutation in ALMS1 gene cause
clinical findings of AS such as obesity, reduced visual acuity, hearing loss and other systems
manifestations.

Key words ALMS1 gene; Alstrom syndrome; Hearing loss; Obesity; Reduced visual acuity
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Introduction

Alstrom syndrome (AS) (OMIM 203800) is a rare
autosomal recessive genetic disorder which demonstrates
manifestations of the multisystem involvement. Its
worldwide prevalence is known as 1 per 1 million in the
general population. It has been first described by Swedish
Carl-Henry Alstrom in 1959.1
This disorder involves the complications associated

with multiple organ systems. Major problems include
sensorineural loss (particularly visual and audial loss),
endocrine and metabolic disorders (particularly hormonal),
cardiac, varying grades of pulmonary and urological
complications, organ failures (hepatic, cardiac and renal
failure), developmental retardations (particularly in motor
functions) and having recurrent lower and upper
respiratory tract infections.1
AS is caused by the pathogenic alterations in the

ALMS1 gene, which is located on the short arm of
Chromosome 2, comprised of 23 exons and encoding a
protein of 4169 amino acids length. Each parent is a
heterozygous carrier of recessively inherited pathogenic
mutation for the occurrence of AS. Male and female
subjects are equally affected and no ethnical difference has
been reported with respect to mutation carriage in the
responsible gene.1,2
We have presented a case with pathogenic

novel homozygous mutation c.3132_3133delAC/
p.Gln1045ValfsTer2 in the exon 8 of ALMS1 gene.
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Case Presentation

A 13.5-year-old male patient applied to our clinic due
to the complaint of obesity and non palpable testes. He was
born at term with a birth weight of 4.200 gr. He was
diagnosed with optic atrophy at the optical examination
performed due to the complaint of reduced vision and had
recurrent ear infections that cause subsequent hearing loss.
The patient had long-term obesity, while his aunt and
grandfather were diagnosed with type 1 Diabetes Mellitus.
Body weight, height and mass index (BMI) values of

the patient were over 97th percentile (81 kg), 26th
percentile (156 cm) and over 95th percentile (33.3 kg/m2),
respectively. His physical examination revealed stable
findings including blood pressure. The whole blood test
results were shown in Table 1. Whole urinalysis test of the
patient revealed no pathology. While other system
examinations were normal, testes were nonpalpable
and seen that located in the bilateral inguinal canals by
the scrotal ultrasonography. After the informed consent
was taken from the patient's parents, whole exome
sequence analysis of the ALMS1 gene was performed
and a pathogenic novel homozygous mutation
(c.3132_3133delAC/p.Gln1045ValfsTer2) was detected in
the exon 8 of ALMS1 gene (Figure 1 b). The hereditary
characteristics of the disorder was taken into consideration,
whole exome sequence analysis of the related gene was
also ordered for the mother and heterozygous
c.3132_3133delAC/p.Gln1045ValfsTer2 mutation also
was detected, too (Figure 1 c). Since the father of the
proband was abroad and did not come to give blood,
genetic analysis could not be done for the father.
Considering that the proband had homozygous mutation, it
can be said that the father of the proband is also a
heterozygous carrier for the same mutation. There
was a consanguineous marriage between the parents
(Figure 1 a).

Discussion

AS is a rare genetic disorder that demonstrates a
multisystemic, complex and progressive course. The
ALMS1 gene is responsible for the disease. Although,
biological function of this gene is not exactly clarified,
available evidence suggests that it plays a role in the ciliary
function and/or ciliogenesis. It is suggested that ALMS1
protein plays a role in the regulation of cell cycle. As a
consequence, it may cause a wide range of clinical

complications by leading to damage in many organs. Even
though, clinical progression of the disorder may vary
between the patients, its progressive process usually begins
in the childhood age.3
The major effects of the disease in the eyes are known

as degeneration in the rod and cone cells, nystagmus,
visual field defects, cataract and blindness.2 In the first
stage, subnormal vision, photophobia and nystagmus are
determined in the infancy. As the age increase, decreased
function of initially cone and subsequently rod cells are
detected. Varying degrees of visual loss start concurrently
with retinal dystrophy. Complete visual loss usually
occurs after 20s of the patient.4 Unfortunately, the
treatment of the progressive visual loss have not found
yet.5 Our patient was prediagnosed with optic atrophy after
ophthalmological evaluation performed due to his
complaint of reduced visual loss started at about 10 year of
age and he was taken to follow-up by the ophthalmologists.
While slowly progressive, mild-moderate bilateral

sensorineural hearing loss develops in many patients,
severe deafness is determined in a small number of
patients. Impaired speech is not expected since deafness
develops slowly and these patients usually do not have
defects at the age of mouth-ear coordination was
achieved.1 Because the our patient was received recurrent
treatments for otitis media since infancy, he diagnosed
with chronic otisis media and subsequently under follow-
up for hearing loss subsequent to chronic otitis media.
Obesity is an important finding observed in almost

all the children with AS. Birth weight and increasing
fatty mass, not monitored in the first year of age,
increase after that age and become a life-restricting
medical complication for the children.5 Insulin resistance
and diabetes mellitus develop before the 20th-year of
age as well as obesity in majority of the patients.
Hypertriglyceridemia and hypothyroidism are the other
metabolic complications of AS.6,7 Because BMI and body
weight values of our patient were over respectively 95th
and 97th percentile, he was obese. Insulin level was high
(116.2 uIU/mL) and fasting blood glucose level
(111 mg/dl) was considered as impaired in the
patient. Cholesterol values were not high. However,
thyroid stimulating hormone level was found higher
(6.62 uIU/mL) than normal range (N=0.7-4.61 uIU/mL),
whereas free T4 level (1.01 ng/dL) was detected within
normal range. The patient was taken to follow-up for both
hypothyroidism and potential metabolic complications.
Hypogonadism, expected findings in AS, is more

frequently seen in particularly males, whereas females
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Figure 1 (a) Family pedigree of patient, (b) sanger sequencing traces of the family showing the presence of the pathogenic homozygous
class 2 mutation c.3132_3133delAC/p.Gln1045ValfsTer2 in the exon 8 of ALMS1 gene and (c) a heterozygous c.3132_3133delAC/
p.Gln1045ValfsTer2 mutation state in mother.

Table 1 Whole blood count results of the patient
Fasting blood glucose 111 mg/dl Thyroid Stimulating Hormone 6.62 uIU/mL
Urea 24.7 mg/dL Free T4 1.01 ng/dL
Creatinine 0.66 mg/dL Follicle Stimulating Hormone 11.99 mIU/mL
Alanine aminotransferase 57.8 U/mL Luteinizing Hormone 6.49 mIU/mL
Aspartate aminotransferase 30.2 IU/L Estradiol (E2) 42.79 pg/mL
Cholesterol 188 mg/dL Total Testesterone 214 ng/dL
HDL Cholesterol 40 mg/dL Haemoglobulin 12.3 gr/dl
LDL Cholesterol 122 mg/dL Leukocyte 8900 uL
Triglycerides 126 mg/dL Lymphocyte 2520 uL
HbA1c 5.7% Neutrophils 5320 uL
Insulin 116.2 uIU/mL Platelets 273000 uL
HDL: High-density lipoprotein; LDL: Low-density lipoprotein
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more commonly indicate high levels of androgens.1
Because the testes of our patient were nonpalpable in the
physical examination, the ultrasonography was performed
and the testes were found located in the inguinal canal.
Testosterone level was low, whereas the levels of Follicle
Stimulating Hormone and Luteinizing Hormone were
within normal ranges. The operation was planned for the
patient and he was taken into follow-up.
The other complications of the children with AS

include cardiac, pulmonary, hepatic and renal dysfunction.
It is known that it cause dilated cardiomyopathy by
leading to myocardial fibrosis with an unknown action
mechanism.8 Recurrent acute lower and upper respiratory
tract infections, hronic obstructive pulmonary
disease and persistent coughing are the apparent
pulmonary pathologies.9 Elevated asymptomatic hepatic
transaminases, hepatosplenomegaly, steatosis, fibrosis,
cirrhosis and portal hypertension may be detected in liver.5
Renal diseases are prominent as a component of
accompanied with other ciliopathies. On the other hand,
onset and progression of renal dysfunction are not clarified
yet in AS. It was mentioned that renal damage starts early
and progresses fast in the children with AS and
consequently a high prevalence of advanced chronic renal
disease in the young ages will be encountered. It has been
suggested that AS should be classified as a rare genetic
kidney disease like other inherited renal ciliopathies.10 Our
patient had no cardiac or pulmonary complaint. The results
of whole urinalysis test, blood count, renal and liver
function tests were found within normal ranges. The
patient was planned to be referred to the Department of
Pediatric Cardiology for cardiological evaluation.
AS should be considered in unexplained early-onset

obesity with another factor, hormonal and metabolic
disorders, reduced visual acuity, hearing loss and
hypogonadism in the children and the sequence analysis of
the ALMS1 gene should be performed. We have reported a
case with a novel pathogenic mutation identified in the
ALMS1 gene together with his clinical and laboratory
findings to provide a contribution to the literature.
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Case Report
Okur-Chung Neurodevelopmental Syndrome:
A Case Report in One Chinese Neonate and

Review of Literature

QQ ZHAO, HWEI, Y HU

Abstract Background: Okur-Chung neurodevelopmental syndrome (OCNDS) is a rare mendelian disease related
to the CSNK2A1 gene variant. So far, there is no report of confirmed case in the neonatal period.Methods:
The clinical characteristics and importance in early diagnosis of genetic testing in a newborn with
OCNDS were retrospectively reported. Findings: A 14-day-old, female, and full-term neonate
characterised by the poor response, weak low cry, congenital heart disease, and special facial features was
referred to our Neonatal Intensive Care Unit. This patient was confirmed to carry one novel variant in the
CSNK2A1 gene (p.K198T) with whole-exome sequencing testing. This variant was classified as
pathogenic and the cause of the presentation in this neonate. Conclusions: It is very necessary for a
neonate with poor response and long-time weak low cry if routine examinations show no definite findings
to make a genetic diagnosis as early as possible.

Key words Case report; CSNK2A1; Neonate; Okur-Chung neurodevelopmental syndrome
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Introduction

Okur-Chung neurodevelopmental syndrome (OCNDS,
OMIM617062) was the first reported and named by
Okur et al in 2016,1 which reinforced the link to
neurodevelopmental abnormalities and dysmorphic
features caused by heterozygous mutations in the casein

kinase II, alpha-1 gene (CSNK2A1) located on
chromosome 20p13. The main clinical features of patients
with CSNK2A1 gene variations are intellectual disability
and multiple systems involved,1-3 such as microcephalus
and hypotonia–decreased muscle tone. Missense variation
is the main cause, and p.K198R is the hot spot variation. To
our knowledge, fewer than 30 cases of OCNDS due to
CSNK2A1 gene variation have been reported to present,2-7
but there is no literature report of a neonatal case.

Case Presentation

Patient and Clinical Evaluation
We report a female neonate who was born at 39 weeks

of gestational age and 14-day-old when transferred to our
Neonatal Intensive Care Unit because of "poor response,
weak low cry". Her birth weight was 3.27 kg, head
circumference was 34 cm and body length was 50 cm,
which were all normal. Poor response, weak low cry was
observed in the infant without cyanosis, cough, screaming,
convulsions or dyspnoea. The infant was given one-week
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treatment after birth and was transferred to our hospital for
no treatment effect in local hospital. The infant still had
poor response and weak low cry. She also had a special
face (hypertelorism and flat nasal bridge) (Figure 1), right-
hand transverse palm, soft cardiac murmur and hypotonia–
decreased muscle tone at the limbs. Her admission weight
increased to 3.48 kg and vital signs were stable without
other abnormal signs. The results of the infant suggested
that: echocardiography found congenital heart disease:
3 atrial septal defects (size 0.31 cm, 0.18 cm, 0.29 cm
respectively) with normal cardiac function, laryngoscopy
found mild laryngomalacia, MRI of the brain found mild
enlargement of the lateral ventricles. The patient`s
biochemical tests were normal in all except total bilirubin
slightly increased. During hospitalisation, the baby was
only given physical therapy such as gastric tube feeding,
neonatal touch and swallowing function training without
drug treatment. Her clinical situation gradually improved
for treatment and she was discharged from hospital at 1
month of age.

Whole Exome Sequencing (WES) Analysis and
Sanger Sequencing
After obtaining written informed consent, peripheral

blood samples of 2-3 ml were collected from the patient
and her parents. Then place the peripheral blood samples

in an EDTA anticoagulation tube, and send it to
Guangzhou Jiajian Medical Testing Company to proceed
WES on this patient's blood, then Sanger sequencing was
performed on her parents' blood samples to verify the
variants. Use second-generation sequencing technology
(average sequencing depth over 200x) for point mutation
and copy number variations analysis. The genomic DNA
was extracted from peripheral blood samples by using the
Solpure Blood DNA Kit（Magen) according to the
manufacturer's instructions. 1.0 μg genomic DNA sample
was used for the preparation of sequencing libraries by
ultrasonic disrupter, end repair, amplification, purification,
and other operations. The specific capture probe was used
to hybridise and enrich the DNA sequence of the target
region. The target region included all exon regions of about
5000 target genes related to OMIM and 30bp intron
regions of upstream, downstream, and known deep introns.
Region mutation, and then performed second-generation
sequencing on the Illumina NovaSeq 6000 platform.
The raw sequencing data were converted into fastq files

by using Illumina bcl2fastq software, and the data was
processed. NextGENe software aligned the sequencing
reads with the human reference genome (GRCh37/hg19)
sequence to generate a mutation list. Filter high-frequency
mutations were through the population frequency database
of mutations (dbSNP, ExAC, gnomAD, etc.). Prediction
software was used to predict the conservativeness and
pathogenicity of mutations. According to the American
College of Medical Genetics and Genomics/The
Association for Molecular Pathology (ACMG/AMP)
variant interpretation guidelines,8 the variation was
classified. Following these filtering steps, potential
variants were considered to cause disease and were
subsequently validated by Sanger sequencing. The mean
coverage depth of this patient against RefSeq protein-
coding regions is 281+/-192X with 99.7% being covered
by over 10x, and 99.6% was covered by over 20x.
We identified a CSNK2A1 variant (NM_001895:

c.593A>C, p. K198T) which was a novel variant (Figure
2). The variant c.593A>C (p. K198T) on the CSNK2A1
gene has not previously been reported in the medical
literature, but other pathogenic mutation at the same amino
acid position, p.K198R, has been reported in clinical cases
(PMID: 27048600). The region where the mutation is
located is an important part of this protein, and computer-
aided analysis predicts that this mutation is more likely to
affect protein structure/function. Combined with the
clinical manifestations and family analysis of the
submitter, according to the ACMG/AMP guidelinesFigure 1 The face picture of infant.
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Figure 2 Validation by sanger sequencing of CSNK2A1 gene in this family.
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(PMID: 25741868),8 this variant is classified as
pathogenic.

Follow-up Results

We suggested the patients for regular follow-up for 1
time in 2-4 weeks at an outpatient clinic in the department
of neonatology and rehabilitation. We also taught the
parents how to continue neonatal touch at home. The
family agreed to this option and continued family physical
training well. At 2-month - 4-day of age, the weight of
infant increased to 4.23 kg. Her muscular tone and Test of
Infant Motor Performance were both normal. She could eat
milk 90 ml per 3 hours by herself without other discomfort,
but remained weak low cry.

Literature Retrieval

APubMed search (MEDLINE) and Omim search were
all carried out using the following terms [(CSNK2A1)
AND (Okur-Chung syndrome)] (both built to November
2020). An EMBASE search (built to November 2020) was
carried out using a best sensitivity-combination strategy.
There were 55 individuals with CSNK2A1 gene variation
but only 28 individuals who diagnosed OCNDS according
to the clinical manifestations and got clinical data reported

in detail in the literature materials.1-7 Two authors
performed the database search, the manual search through
references of relevant publications, and extracted the
relevant data from the case-reports. The clinical features of
the subjects in this cohort together with subjects in other
cohorts were summarised (Table 1).

Discussion

According to the characteristics of cases of OCNDS
reported in the past,1-7 the most important clinical features
include developmental disorders or delays, abnormal
recognisable facial features, failure to thrive or short
stature and hypotonia-decreased muscle tone. We found
three new differences in this case for OCNDS: (1) This
patient was confirmed to carry one novel variant in the
CSNK2A1 gene (p.K 198T), whose parents didn't have a
genetic abnormality. This one variant is classified as
pathogenic and the cause of the presentation in this
neonate.8 (2) Her clinical manifestations were some
different from other cases: (i) She had poor response and
hypotonia–decreased muscle tone within half a month of
birth. However, her response and muscular tone were
gradually improved with age increasing and undergoing
physical therapy, which nearly became a normal level, may
even return to fully normal when growing up. (ii) The
patient had no obvious signs of nervous system damage,

Table 1 Information of 29 OCNDS cases
Information Current cohort (n=1) Other cohorts* (n=28)
Age at examination (days or years) 14 days 1 year-18 years
Male (n,%) No 14 (50.0)
Clinical features (n,%)

Sleep disturbances No 9 (32.1)
Developmental disorders or delays No 28 (100.0)
Abnormal recognisable facial features Yes 20 (71.4)
Failure to thrive or short stature No 16 (57.1)
Hypotonia–decreased muscle tone Yes 19 (67.9)
Feeding difficulties or constipation No 13 (46.4)
Abnormal immunoglobulin or repeated infections No 5 (17.9)
Cardiac malformation Yes 7 (25.0)
Abnormal head MRI Yes 10 (35.7)
Weak low cry Yes 0 (0.0)
Poor response Yes Not mentioned

*Other cohorts (n=28) include: Duan et al7 (2019, n=1), Martinez-Monseny et al5 (2020, n=1), Chiu et al2 (2018, n=8), Owen et al3 (2018,
n=11), Akahira-Azuma et al4 (2018, n=1), Trinh et al6 (2017, n=1), Okur et al1 (2016, n=5).
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compared to previous cases.1-7 Her growth and
development were improved to the nearly normal level.
The possible reasons for this case with the slightest clinical
manifestations may be as follows: The protein dysfunction
secondary to the gene change caused by the novel spot
mutation of this case may have less impact than other
mutations, but it has not yet been confirmed and needs to
be followed up. On the other hand, the age of this case is
very young and each system is not yet mature, so clinical
manifestations are often atypical. Meanwhile, the case had
always accepted effective physical treatment as early as
possible, but the manifestations and outcomes of the case
still need longer observe and follow-up for long-term
prognosis. (iii) The infant had long-time weak low cry, but
there was no organic abnormal evidence in the vocal
organs or heart or brain that can cause this. We speculate
that it may be caused by genetic change, but follow-up
is required to exclude small and imperceptible
neuromuscular lesions in the local vocal organs of the case.
Therefore, for infants with a long-term weak low cry of
unknown causes, if there is no obvious effect of routine
examination and treatment, it is suggested to further
improve relevant gene testing to understand the possibility
of OCNDS if necessary. (3) Our case was diagnosed
OCNDS timely in neonatal period, whose genetic
examination was taken very early. Although the disease of
OCNDS is caused by genetic mutations without special
effective treatments, if we can diagnose OCNDS as
early as possible and give the patients corresponding
intervention, maybe the prognosis of infants can be
improved much better in the future.

Conclusions

The present report expanded the genotype and
phenotype spectrum of CSN2A1 gene associated with
OCNDS by increasing the number of affected individuals
from 14 days to 18 years. In order to exclude OCNDS, it is
necessary for a neonate with poor response and long-time
weak low cry if routine examinations showed no definite
findings to make a genetic diagnosis as early as possible.
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Case Report
The Novel Homozygous ADCY6 c.413G>A; p.R138H
gene Variant Associated with Lethal Congenital
Contracture Syndrome 8 in a Female Patient with

Epilepsy and Pachygyria

S Y�����������, A K������, B P�����

Abstract Lethal congenital contracture syndrome 8 consists of multiple joint contractures at birth, hypertonia,
decreased tendon reflexes, and respiratory insufficiency. The related gene is the ADCY6 gene. The gene
encodes a protein, that converts adenosine triphosphate to cyclic adenosine monophosphate (cAMP).
Previous reports have suggested that Schwann cells require signaling from cAMP to initiate myelination.
Here, we present a new patient with a novel homozygous ADCY6missense variant (c.413G>A; p.R138H)
with epilepsy, pachygyria, and long survival.

Key words ADCY6 gene; Epilepsy; Lethal congenital contracture syndrome; Pachygyria
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Introduction

Lethal congenital contracture syndrome (LCCS) is a
severe arthrogryposis multiplex syndrome. Degeneration
of anterior horn cells causes akinesia and hypokinesia.
Several gene mutations associated with LCCS have been
reported. It has a worldwide incidence, but it is more
common in isolated populations, such as Finland and the
Bedouin community in Israel.1 Patients with LCCS-8
(OMIM #616287) have hypotonia, respiratory distress,
facial diplegia, areflexia, and swallowing difficulties.
It is an autosomal recessive disorder with a genetic

homozygous mutation in the adenylate cyclase 6 (ADCY6)
gene. This gene encodes proteins that are necessary for
cyclic adenosine monophosphate (cAMP) production.
Previous reports have suggested that Schwann cells require
signaling from cAMP to initiate the myelination.2 Four
LCCS-8 patients from three families have been reported.2-4

Here, we describe a patient with a novel homozygous
variant (c.413G > A; p.R138H) in the ADCY6 gene with
epilepsy, pachygyria, and long survival.

Case Report

The 16-year-old female patient was admitted to the
pediatric neurology outpatient clinic with the complaint of
intermittent seizures for the past three years. During
seizures, she had no response in her eyes; she had vision
loss; she had stared; stretched backward and she had
screamed. The frequency of seizures changed within a
month. She started to have seizures twice a week or more
frequently. Her parents were consanguineous. She was
born at 3550 grams via spontaneous vaginal delivery. The
baby's prenatal movements were slow. The mother had
epilepsy in her childhood. The family noticed horizontal
nystagmus when she was three-month-old, they noticed the



Arthrogyriposis Multiplex Congenital with Epilepsy and Pachygyria 37

limitation of movement in her arms in infancy. When she
was 14 months old, her creatinine kinase level was
500 U/l (16-190). An independent seat was obtained when
she was three years old. Scoliosis had progressed for four
years.

On physical examination, she had a long face, limited
inward eye movement, nystagmus, and dysarthria. She had
a simian line on her left hand. Contractures were on all
extremities (Figure 1). She could not sit without support.
Deep tendon reflexes were not obtained, and Babinski's
sign was bilaterally positive. Scoliosis was evident on the
inspection. She had meaningful answers to the questions

asked. Levetiracetam was added to valproate treatment
because her epileptic episodes were genaralised and
tonic-clonic. Muscle biopsy revealed extensive atrophy
and focal regeneration areas. Visual evoked potential
was normal. Electromyography revealed myopathy.
The magnetic resonance imaging (MRI) revealed T1
hypointense and T2 hyperintense changes, white matter
volume loss, and pachygyria when she was 14 months old.
A brain MRI had obtained again when she was 16 years
old. MRI revealed colpocephaly in both lateral ventricles,
asymmetric multifocal change in the white matter, and
occipital pachygyria (Figure 1). Widespread generalised

Figure 1 (a) Flair sequence in brain MRI. (b) T2 sequence brain MRI. Colpocephaly in both lateral ventricles and
asymmetric multifocal change in the white matter and occipital pachygyria. (c) Posterior-anterior chest X-ray and prominent
scoliosis, and clinical features of the patient. (d) The patient's family pedigree.
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synchronous spike slow-wave discharges were present
in the electroencephalogram (EEG) (Figure 2). An
electrocardiogram revealed a 90 beats per minute, PR
interval of 0.13 seconds, corrected QT of 0.40 seconds,
incomplete right branch block, inverse T wave on V1-4
derivations. The patient was later admitted to the hospital
with complaints of cough and difficulty in breathing. After
long-term inpatient treatment, she had respiratory distress
and respiratory acidosis during sleep at night, and a bi-
level positive airway pressure device was prescribed at

discharge to prevent sleep apnoea attacks. Clobazam was
added to the treatment because the seizures continued.
Arthrogryposis multiplex congenital was considered with
the current findings.

The patient was referred to the medical genetic
outpatient clinic. Karyotype analysis of G-banding
indicated a normal 46,XX karyotype. The SMN1 gene
(including deletion and duplication testing) identified no
causative variants. An agilent Oligonucleotide microarray
to investigate copy number variants was done using the

Figure 2 The findings of EEG. Spike-multispike wave discharges.
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8X60K probe. When the agilent cytogenomic 5.0.0.38
(GRCH 37/hg 19) analysis program was used, there was no
deletion or duplication in the patient. Whole-genome
sequencing of a DNA sample was performed by MGI
(DNBSEQ-G400). The data analysis using the Genemaster
analysis programmer revealed a novel homozygous
mutation variant in the ADCY6 gene, NM_015270.5; c.413
G>A (p.Arg138His). This variant causes a change of
arginine to histidine, resulting in a failure in cAMP
production. The missense change Segregation analysis
revealed ADCY6 heterozygous variants for her mother,
father, and sister. They did not have any clinical symptoms.

The ADCY6 c.413 G>A (p.Arg138His) missense
homozygous mutation is pathogenic according to the in
silico algorithm of DANN, EIGEN, FATHMM-MKL,
Mutation Taster, REVEL, and SIFT. When the population
frequencies of this variant are investigated, it is defined as
a rare variant because the highest rate is in GnomAD and
all the homozygous and heterozygous changes are 2.82%.
However, the homozygous allele frequency is less than
0.005. The allele frequency (gnomAD) is 0.0198. The total
population allele frequency is 0.0195, and the population
allele frequency is 0.0187. The American college of
Medical Genetics categorisation of this variant is "likely
pathogenic" based on criteria PS1, PM3, PP3, and BS1.
This variant causes clinical features consisting of the
disease described by OMIM 616287. This variant is benign
according to DEOGEN2, Mutation Assessor, and
PrimateAI. The ADCY6 c.413 G>A (p.Arg138His)
missense homozygous mutation in the NM_015270.5
transcript has not yet been reported in the ClinVar database
and the mutation-related verdict has not been generated.

In the mutation tester prediction tool, it is estimated
that this variant has a disease-causing effect by changing
the amino acid sequence and affecting the protein feature.
Bioinformatics analysis of a previously unpublished
inherited current mutation confirmed the pathogenicity.
Phenotype-genotype analysis indicates that the variant has
a significant effect on the development of the disease.

Discussion

Lethal congenital contracture syndrome is a group of
disorders characterised by congenital joint contractures
with arthrogryposis.1,2 In 2014, Laquerriere et al3 reported
2 sibs from a consanguineous family with LCCS-8 and a
homozygous missense mutation in the ADCY6 (p.R1116C)
gene with distal arthrogryposis multiplex congenital. The

patients had distal joint contractures, severe hypotonia, a
lack of swallowing, and autonomous respiratory function.
According to these clinical features, the phenotype was
classified within the group of LCCS.3 Gonzaga-Jauregui
et al4 reported a male patient with hypotonia, foot
deformities, weakness of the distal extremities, sensory
loss, and feeding difficulties. The patient had a
homozygous missense mutation (p.Y992C) in the ADCY6
gene. Agolini et al2 reported a female patient with
compound heterozygous mutations (c.1535+1G>A and
p.Glu1003Lys) in the ADCY6 gene who presented with
hypotonia at birth, decreased movement, lingual tremors,
areflexia, and feeding difficulties. We reported a patient
with LCCS-8. Trio whole-exome sequencing revealed a
novel homozygous missense mutation (c.413 G>A) of the
ADCY6 gene in the patient. Both of the parents and her
sister had a heterozygous mutation (c.413 G>A) without
any clinical features.

The ADCY6 gene encodes a member of the adenylyl
cyclase family of proteins, which catalyzes the formation
of the secondary messenger cAMP.2

Bacallao et al5 stated that the activation of cAMP was
important to synchronise the differentiating responses of
axon-associated Schwann cells in such a way as to
accelerate and improve myelin formation in vitro. By
promoting the transition from an immature to a
differentiated state, cAMP was shown as an initiator with
other axonal signals such as neuregulin to initiate myelin
membrane packing. cAMP is seen as a control switch to
function for myelination, as the simple removal of the
cAMP stimulus is substantial enough to suppress the
expression of myelin-associated genes.5 The LCCS-8 is
also associated with severe joint contractures, reduced or
absent limb movements and lethality usually after birth due
to respiratory failure.2

Four cases from three families were previously
reported whose deaths occurred within two-three years.2-4

The clinical characteristics of our patient are similar to
those of other reported patients, but compared to them our
patient is still alive. We suggest this variant (c.413G>A)
can cause a less severe phenotype and longer survival
compared to the previously published cases who died.
Dysmorphic corpus callosum and hydrocephalus had not
been reported before with LCCS-8.2 Our patient had
bilateral occipital pachygyria and it was not reported
before. 'Pachygyria' means 'thick gyri' with few, broadened
gyri and shallow sulci caused by impaired neuronal
migration. She had nystagmus. Ocular findings such as
coloboma, retinal dysplasia, retinal detachments, and optic
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nerve hypoplasia may be seen with pachygyria. Epileptic
seizures are severe and less frequent than normal, but the
reason is unknown.6 In addition, the pachygyria might be
the cause of refractory epilepsy in our patient. Neuronal
migration may be modulated by intracellular Ca2+ and
cAMP levels. Thus, experimentally stimulation of the
adenyl cyclase in cerebellar granule cells may cause
leading process branching. This may suggest that
intracellular Ca2+ and cAMP levels are likely regulators of
branching during neuronal migration. The signaling
mechanisms are presently unknown.7 Arthrogryposis
multiplex congenital with CNS involvement may be seen
because of reduced fetal mobility causing abnormal
development of the central nervous system.8 cAMP
probably acts on both the peripheral and central nervous
system causing symptoms of both systems. We could not
assess intellectual deterioration, because there was no
psychometric test done before seizures.

This case was interesting and worthy of representing
the coexistence of cortical malformations with the ADCY6
gene mutations, resulting in arthrogryposis multiplex
congenital with a longer survival expected than normal.
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Case Report
Sublingual Capsular All-trans Retinoic Acid for Induction

Treatment of Acute Promyelocytic Leukaemia in a Child

GPY T���, JKH C���, CW L��, SY H�

Abstract Oral all-trans retinoic acid (ATRA) is an integral part of acute promyelocytic leukaemia (APL) treatment.
However, it poses difficulties for patients who cannot tolerate oral medication. We report a child with APL
which was complicated by ruptured acute appendicitis and paralytic ileus. As a result, oral ATRA was
administered sublingually during induction. Clinical remission was achieved after induction and the
patient went on with subsequent chemotherapy with no relapse for more than 3 years from diagnosis. We
reviewed the literature about the necessity of ATRA in APL treatment and how sublingual ATRA was
used.

Key words Acute promyelocytic leukaemia; All-trans-retinoic acid
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Introduction

Acute promyelocytic leukaemia (APL) is a rare form of
acute myeloid leukaemia (AML), with paediatric annual
incidence of only 2-4 in Hong Kong.1 It is characterised by
a balanced reciprocal translocation between chromosomes
15 and 17, resulting in the fusion between the
promyelocytic leukaemia (PML) gene on chromosome 15
and retinoic acid receptor-alpha (RARA) gene on
chromosome 17.2

Currently, APL patients are treated with chemotherapy
protocols which incorporate the use of oral all-trans
retinoic acid (ATRA). Other dosage forms of ATRA,
e.g. intravenous or per-rectal, are not available.
Thus challenges exist for patients with conditions
rendering oral administration of the drug impossible, e.g.
intestinal obstruction, decreased consciousness, and
dysphagia.

Case Presentation

In November 2016, a 12-year-old Chinese girl was
admitted for fever, abdominal pain and watery diarrhoea
for a week. She had increased skin bruising for a month.
Physical examination showed pallor, signs of dehydration
(dry lips and oral mucosa) and bruises over bilateral
anterior shins. There was no hepatosplenomegaly or
lymphadenopathy. Her abdomen was soft and non-
distended with mild tenderness over the right side. The
first complete blood count showed anaemia (haemoglobin
4.5 g/dL) and thrombocytopenia (platelet count 14x109/L).
Total white cell count was 6.6x109/L, with essentially no
neutrophils, an absolute lymphocyte count of 0.5x109/L
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(7%), but abundant (93%) circulating hypergranular
promyelocytes. Rare faggot cells were also seen. Red cells
showed mild poikilocytosis with occasional red cell
fragments and tear-drop cells. She also had disseminated
intravascular coagulopathy (DIC), with an international
normalised ratio of 1.56, prolonged prothrombin time to
17.9s, prolonged activated partial thromboplastin time to
45.8s, a normal fibrinogen level of 1.6 g/L and raised
d-dimer level of >5000 ng/mL. Peripheral blood
Reverse transcription-polymerase chain reaction (RT-
PCR) for PML-RARA fusion transcript was positive.
Karyotyping showed 46,XX,t(15;17)(q22;q12)[10]. These
confirmed the diagnosis of acute promyelocytic leukaemia
with PML-RARA translocation complicated by DIC. The
patient was sent to paediatric intensive care unit for close
monitoring. Supportive care, including broad spectrum
antibiotics, packed cells, platelet concentrate and fresh
frozen plasma transfusion, were given.

Induction chemotherapy based on the International
Consortium for Childhood APL 2001 protocol,3 consisting
of oral ATRA and intravenous idarubicin, was started.
As the total white cell count rose to >10x109/L
before commencement of treatment, the patient was
stratified to high risk group. Initially, ATRA 20 mg om and
10 mg pm were to be started, together with intravenous
dexamethasone for preventing ATRA syndrome. However,
after one dose of oral ATRA 20 mg, her abdominal pain
worsened. Computerised tomography of the abdomen and
pelvis with contrast showed multiple long segments of
dilated small bowel loops, with circumferential mural
thickening at the distal and terminal ileum. The overall
clinical picture was compatible with acute appendicitis
with paralytic ileus. All oral medications, including ATRA,
were withheld, while intravenous idarubicin was given
according to schedule.

After discussion and literature review, sublingual
capsular ATRA was used as an alternative. The capsule was
first softened with warm water and then put on the patient’s
tongue base (Figure 1). ATRA 20 mg om and 10 mg pm
were administered sublingually with this method. After 30
minutes of each administration, the capsule would be taken
out for visual examination to ensure that the capsule was
emptied, with all the content diffused out and absorbed
sublingually. Clinical response was noted, with
improvement in cell count and clotting profile and
reduction in platelet and plasma transfusion requirement
after three days of sublingual capsular ATRA.

For her acute appendicitis and paralytic ileus, medical
treatment, including intravenous antibiotics, complete

bowel rest and nasogastric tube aspiration, was initially
given. However, condition did not improve. Eventually
open laparotomy was required. Intra-operatively, grossly
dilated small bowel loops, post-ileal appendix already
being broken off from its base, with surrounding localised
abscess with necrotic tissue were noted. Surgical diagnosis
of acute appendicitis, with perforation and abscess
formation and paralytic ileus of small bowel was made.
Histology of the surgical specimen revealed inflammatory
cells without leukemic infiltrate. Peritoneal swab, blood
and stool cultures remained negative. Chemotherapy,
which was sublingual ATRA alone at that time, was
withheld since day 15 of induction. Subsequently, it was
further withheld due to hyperbilirubinaemia and deranged
liver function, which was suspected to be caused by intra-
abdominal sepsis. As she recovered from her surgery and
her liver function improved, sublingual ATRA was
resumed on post-operation day 9 (i.e. day 24 from start of
induction), initially at a lower dose of 10 mg daily for four
days, and then increased to 10 mg BD till the end of
induction (Figure 2), completing a total of 30 days of
ATRA administration.

Morphological remission was successfully achieved, as
post-induction bone marrow assessment showed absence
of promyelocyte and adequate trilineage haematopoiesis.
Peripheral blood for RT-PCR for PML-RARA fusion
transcript was negative.

Subsequently, consolidation chemotherapy and
maintenance chemotherapy were given without significant
delay. After three courses of consolidation chemotherapy
and two years of maintenance chemotherapy, patient
completed treatment in May 2019, i.e. 29 months after

Figure 1 Sublingual capsular ATRA (white arrow).
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diagnosis. She remained in clinical remission three years
and four months after diagnosis. Her bone marrow aspirate
showed morphological remission, and serial molecular
surveillance remained negative for PML-RARA fusion.

Discussion

As the patient developed acute appendicitis with
abscess formation and paralytic ileus, medications could
not be given orally. Other non-oral dosage forms of ATRA
e.g. intravenous or per-rectal, were not available
worldwide. We were faced with two options, either
omitting ATRA or giving it via another route.

Before the era of ATRA, APL patients were treated with

cytotoxic agents only. A complete remission rate of
75-80% could be achieved.2 However, the remission was
not long-lasting. The median duration of remission ranged
from 11 to 25 months, and only 35% to 45% of the patients
could be cured by cytotoxic agents alone.4 Also, a large
proportion of patient succumbed in early stages of
treatment due to fatal haemorrhages.

The discovery of ATRA, a differentiating agent, in the
late 1970s revolutionised the treatment of APL. Studies
were able to demonstrate the effect of ATRA on the prompt
resolution of bleeding tendencies and induction of
remission.2 As a result, by the end of 1992, the European
Cooperative Group considered any regimen for the
treatment of APL that did not include ATRA to be
unethical.2

Figure 2 Summary of induction treatment.
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In this day and age, after the introduction and
optimisation of ATRA-based regimens, the complete
remission rate was raised to 90% to 95% and 5-year
disease-free-survival to 74%.4 Thus worldwide, ATRA has
become an integral part of APL treatment regimen for both
adult and paediatric patients.

ATRA is manufactured as a 10 mg gelatin-encapsulated
capsule (Figure 3). It cannot be administered via
nasogastric tube as the capsule is too big to pass through.
Its content is very viscous and thus cannot be administered
via nasogastric tube as it will then stick to the wall of
the tube. There were a few case reports5,6 worldwide
describing the difficulty of ATRA administration in various
clinical situations, including to patients who could
not swallow capsules either because of decreased
consciousness or pre-existing dysphagia.

Kueh et al7 reported the first successful induction by
using sublingual ATRA in an adult male APL patient who
was comatose because of intracranial haemorrhage in
1996. They milked the content of ATRA capsule onto the
base of tongue twice a day. Subsequently, Mychajlonka
et al8 reported a trial of sublingual ATRA in a comatose
adult female APL patient in 2017. Absorption of sublingual
ATRA was demonstrated, with mean peak plasma
concentrations between one and three hours after dosing
with an elimination half-life of 30 to 120 minutes. The
reason for such success is that ATRA is highly lipophilic,9

which is preferred for sublingual absorption.10

All the reported cases of using ATRA sublingually

involved opening the capsule and squeezing the content
onto the tongue base of the patient. However, that posed
occupational hazards to the medical personnel preparing
the drug. Thus we resorted to putting a softened ATRA
capsule on patient's tongue base. After 30 minutes, the
capsule itself remained intact but empty as all the content
was absorbed through the capsule by diffusion.
Examination of the capsule was done every time after
administration to ensure complete absorption. This is the
first reported case of successful induction of clinical
remission with sublingual capsular ATRA.

In usual APL treatment, plasma ATRA level is not
checked. Thus, despite several case reports, ours included,
demonstrating the effect of sublingual ATRA in prompt
resolution of DIC and eventual success in inducing
remission, the subsequent serum ATRA level could not be
compared with that following oral ATRA administration.
After literature review, it was demonstrated once again that
sublingual ATRA was only used in desperate and rare
situations and no clear pharmacokinetic data (e.g. peak
serum concentration, mean serum concentration, area
under the curve, metabolic rate, half-life, etc.) was
documented. Further discussion should be made for
whether checking ATRA serum level is necessary and
whether any target serum ATRA level should be aimed.

Conclusion

ATRA is an integral part of APL treatment, as
demonstrated by decades of clinical trials. However, oral
administration becomes difficult in patients who cannot
swallow or tolerate oral medication for various reasons, as
in our patient with surgical complications. We reported the
first case of administrating softened ATRA capsule
sublingually to a paediatric patient with achievement of
remission after induction chemotherapy. Future studies
checking serum ATRA level following sublingual
administration, and comparison with that following oral
route, would be needed to confirm sublingual capsular
ATRA as a safe and practical recommended alternative to
oral ATRA.

Declaration of Interest

None

Figure 3 ATRA capsule.
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Ototoxicity in Children with Hepatoblastoma
Receiving Platnum Chemotherapy: Audiologic
and Speech Profile
OYYIU,1YT TAM,2 AKY SIU,2 AKS CHIANG,3 JFW LO,2

APY LIU,3 V ABDULLAH,2 GCF CHAN3

1Speech Therapy Division; 2Department of Otorhinolaryngology;
3Department of Paediatrics and Adolescent Medicine, Hong Kong
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Background: Hepatoblastoma (HB) is the most
common primary liver tumour in children. Platinum-based
chemotherapy is widely applied in treatment of HB,
however is associated with significant ototoxicity leading
to permanent hearing loss that may impact speech sound
perception and articulation.

Purpose: This study aimed to describe the platinum-
induced hearing loss associated with the treatment of
children with HB, its frequency and onset time. Speech
perception function and articulation pattern were also
investigated.

Methods: Retrospective review of medical records
was done in paediatric patients with HB diagnosed
between 2011 to 2020 and treated in Hong Kong public
hospitals. Charting of hearing loss, severity and onset time
was done by audiologist. Modified Brock Criteria were
used to define the grade of hearing loss, if any. Speech
therapy progress notes were analysed by speech therapist
for describing speech perception function and any
articulation error.

Findings: Records of 16 patients were complete and
included in the analysis out of the 41 patients identified.
High-frequency sensorineural hearing loss was noted in
37.5% of patients (6/16) and the average onset time was
two months after the start of the first dose of
chemotherapy. Further deterioration of hearing loss was
noted in majority of patients (5/6) with severity ranged
from grade 1B (20%), 2A (40%) and 3 (40%). No patient
was referred for hearing aid while only one patient was
referred to speech therapy for his speech problem –
stopping error of high frequency sound /s/ was noted (/s/-
>[t]) despite patient was able to discriminate the two
sounds at word level.

Conclusions: Prevalence rate of hearing loss in this
population might not be accurately evaluated in this
study given the poor integrity of data and inconsistent
tests administered. However, as paediatric patients are
experiencing improved survival, effects and implications

of high-frequency hearing loss with regards to speech
and language development should be considered in
their treatment. Regular hearing monitoring along
chemotherapy cycles as well as early referral to hearing
aids prescription and speech therapy especially for young
children are advocated.

Incorporation of Tubular Dysfunction Staging
Into the Diagnostic Criteria of Acute Kidney
Injury for Assessment of Renal Insult in
Paediatric Critical Care
WF HUI, WLCHEUNG, KLHon, SW KU

Department of Paediatrics and Adolescent Medicine, Hong Kong

Children's Hospital, Hong Kong SAR

Introduction: Electrolyte disturbances due to tubular
dysfunction is a prevalent condition in paediatric critical
care. We evaluated the relationship between electrolyte
disturbances and tubular dysfunction among critically ill
children and determined the role of incorporating the
severity of tubular dysfunction into the diagnostic criteria
of acute kidney injury (AKI) for assessing the degree of
renal insult.

Methods:A prospective study recruiting children aged
1 month to 18 years old from 6/2020 to 6/2021 admitted to
the paediatric intensive care unit (PICU) of the Hong Kong
Children's Hospital was conducted to study the
epidemiology of AKI and electrolytes disturbances.
Appropriate urinary investigations for tubular function
assessment were also performed.

Findings: There were 254 episodes of admission
(58.3%male) enrolled for final analysis with a mean age of
6.4±5.5 years old. The incidence of AKI was 41.3% and
94.9% of children developed electrolyte disturbances. The
median number of electrolytes disturbance was 3 (2) types.
A high proportion of urinary wasting of magnesium
(70.6%), phosphate (67.4%) and potassium (28.6%) were
observed among children with hypomagnesaemia,
hypophosphataemia and hypokalaemia. 62.6% of children
with ≥2 types of electrolyte disturbances showed elevated
urinary beta-2-microglobulin level. The number of types of
tubular dysfunction was associated with PICU stay
(relative risk 1.6 [1.4, 1.8]). A staging system based on the
number of types of tubular dysfunction was devised with
distribution of nil: 17.7%, stage 1: 45.3%, stage 2: 29.5%
and stage 3: 7.5%. Compared to using the AKI staging
alone, incorporating the tubular dysfunction staging into
the AKI staging system performed better for modelling the
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PICU length of stay (akaike information criterion 1957.8
vs 2106.5) but less well for the prediction of PICU
mortality (area under the curve of 0.893 vs 0.937).

Conclusion: Electrolyte disturbances and tubular
dysfunction were commonly observed in PICU and were
associated with both morbidity and mortality. The tubular
dysfunction staging may provide information regarding
electrolytes status and morbidity and could serve as an
additional domain to capture a more comprehensive
picture of acute renal insult.

A Quality Improvement Project on Reducing
Perioperative Hypothermia for Very Low Birth
Weight Infants
GS CHIU, E CHAN, HY SIU, KYZ WONG, K JALAL,
M WONG, MY LEUNG, WM LEE, W WONG

Department of Paediatrics and Adolescent Medicine, Queen Mary

Hospital, Hong Kong SAR

Background: Very low birth weight (VLBW) infants
are at risk of hypothermia as they have inadequate
subcutaneous fat and under-developed thermoregulatory
mechanism. This risk is increased when the infant
undergoes procedure in the operating theatre due to the
cool environment and the general anaesthesia. Definition
of hypothermia according to WHO, is axillary temperature
<36.5℃. Hypothermia is also stratified as mild
(36℃-36.4℃), moderate (32℃-35.9℃) and severe
(≤32℃, and <35℃ in extreme low birth weight (ELBW)
babies). In November 2021, two ELBW infants'
temperature had recorded significant hypothermia with
axillary temperature <35℃ upon arrival to NICU after
operation. These had brought the attention to the clinical
team. A quality improvement project aimed at reducing
hypothermia in neonates throughout the process of pre-/
intra-/ post-operation and on arrival from OT to NICU was
conducted.

Objectives: 1) To reduce perioperative hypothermia
incidence in neonatal surgeries. 2) To implement
improvement strategies to maintain the temperature within
normal range in neonates requiring operation through
cross-departmental collaborative efforts. 3) To standardise
the workflow for enhancing the thermoregulation of
neonates in both NICU and operating theatre.

Methodology:AQuasi-Experimental design study was
conducted to evaluate the effectiveness of implementing
the standardised workflow and checklist on reducing
perioperative hypothermia. Retrospective chart reviews

from electronic clinical information system in OT and
NICU were performed during the pre-intervention review
period (1/1/2019 till 8/11/2021) and post-intervention
review period (16/11/2021 till 6/7/2022). Definition of
hypothermia by WHO was adopted. Post-operative
temperature measurement method was axillary. Multi-
disciplinary team discussions were held to identify
possible gaps leading to intra-operative hypothermia prior
to interventions.

Interventions: Educational activities in enhancing OT
nurses' awareness in neonatal thermoregulation, nurse
initiatives in developing and implementing standardised
workflow and checklist to guide thermal care in both
NICU and OT.

Outcome Measurement: Demographics data was
collected and recorded. Primary outcome was patient's
post-operative axillary temperature within 30 minutes on
arrival to NICU from OT. Secondary outcome included
intraoperative temperature, relationship between patient or
clinical characteristics and hypothermia. Data was input
and analysed using IBM SPSS version 26. Descriptive
analysis was performed, including means, standard
deviations (SD) for continuous variables, and frequencies
and percentage for categorical variables. Mean difference
of the pre- and post-interventions temperatures between
subjects and control were analysed with the unpaired
samples t-test.

Findings: 81 episodes (pre-intervention) and 27
episodes (post-intervention) of neonatal surgeries were
reviewed and analysed. Episodes of postoperative
hypothermia were significant decreased from 57% to 11%
(p<0.0001). Moreover, the mean temperature significantly
increased from 36.3℃ (pre-intervention) to 36.9℃ (post-
intervention). Body weight at operation was break down
into 4 groups for calculation and significant relationship
shown between body weight at OT and/or intra-operative
blood transfusion and hypothermia. There was 5/27
episodes (19%) of intraoperative hypothermia captured
during post-intervention period, and 2/27 episodes (7.4%)
found post-operative hyperthermia (>37.5℃) the
relationship between intra-operative hypothermia and
post-op temperature was inconclusive. The hypothermia
risk is increased in VLBW infants undergone major
operation requiring intra-operative blood transfusion.

Conclusion: Hypothermia may have detrimental effect
in neonates especially ELBW infants. However,
perioperative hypothermia could be significantly reduced
by implementing the improvement strategies through
multidisciplinary collaboration.
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The Topoisomerase-I Inhibitor Gimatecan
Potently Suppresses B-cell Precursor Acute
Lymphoblastic Leukaemia Without Concurrent
Cardiotoxicity
WH NG, PY LEE, C ZHANG, KYY CHAN, PY CHUNG,
HS LI, SP FOK, WM LEUNG, CK LI, KT LEUNG

Department of Paediatrics, The Chinese University of Hong Kong, Hong

Kong SAR

Background and Aims: Topoisomerase-II inhibitors
such as daunorubicin are standard chemotherapeutic
agents for the treatment of leukaemia. However, severe
complications could be resulted from their well-recognised
myelosuppressive and cardiotoxic nature. This study aims
at assessing the efficacy, safety and mechanism of
gimatecan, a topoisomerase-I inhibitor currently being
investigated in Phase II trials for advanced solid cancers, in
a preclinical setting of acute leukaemia.

Methods: Gimatecan activities were screened in vitro
on B-cell precursor acute lymphoblastic leukaemia (BCP-
ALL) and acute myeloid leukaemia (AML) cell lines as
well as cord blood haematopoietic stem/progenitor cells
(HSPCs). Efficacy in vivo was evaluated in NOD/SCID or
NSG mice grafted with BCP-ALL cell lines or B-
lymphoblasts from children with refractory leukaemia.
Impact on normal haematopoiesis was assessed in HSPC-
reconstituted mice, and cardiotoxicity on human iPSC-
derived cardiomyocytes. Mechanisms of action were
mined by RNA sequencing followed by Western blotting
validation.

Results: Gimatecan exhibited an exceptionally higher
potency (median IC50: 1.2 nM) than standard
chemotherapeutics (median IC50: 182-361 nM) against
BCP-ALL with profound selectivity over AML (3.6-fold)
or HSPCs (75-fold). Following single-agent gimatecan
treatment, complete disease remission (>95% inhibition)
and markedly extended survival (1.2-3.3-fold) were
observed in animals grafted with BCP-ALL cell lines with
distinct cytogenetic backgrounds, and in patient-derived
xenografts of highly resistant BCP-ALL failing salvage
chemotherapy or upfront immunotherapies. Recurrent
sensitivity was observed at leukaemia relapse, suggesting
its potential for reinduction. Gimatecan demonstrated a
mild but transient suppression on normal haematopoiesis
and did not induce myocardial damage as opposed to
daunorubicin. Mediation of classical apoptosis, G2/M cell
cycle arrest and activation of the tumour suppressive p53
pathway underlay its leukaemia inhibitory mechanisms.

Conclusions: Gimatecan possesses remarkable
anti-leukaemia activities and tolerable toxicity profiles

compared to counterpart topoisomerase-II inhibitors. This
study therefore provides a strong scientific foundation to
repurpose gimatecan for BCP-ALL and points towards
randomised clinical trials.

Iron Deficiency (ID) Among School-aged
Adolescents in Hong Kong: Prevalence,
Predictors and Effects on Quality of Life
YT CHEUNG,1 DFY CHAN,2 CK LEE,3 WC TSOI,3

CW LAU,3 JCC SO,4 CK LI5

1School of Pharmacy, The Chinese University of Hong Kong;
2Department of Paediatrics, Prince of Wales Hospital; 3Red Cross Blood

Transfusion Service, Hospital Authority; 4Department of Pathology, Hong

Kong Children's Hospital; 5Department of Paediatrics, The Chinese

University of Hong Kong, Hong Kong SAR

Purpose: ID is a common nutritional deficiency
affecting children/adolescents worldwide. This study
aimed to determine the (1) prevalence of ID and ID
with anaemia (IDA) among school-aged adolescents, (2)
identify the clinical and dietary predictors of iron status,
and (3) its impact on HRQoL.

Methods: We recruited 183 boys and 340 girls (mean
age=17.55, SD=1.05 years) from 16 schools through the
Red Cross Blood donation campaigns. Their serum ferritin
(Fe) levels and complete blood counts were measured.
ID is defined as Fe <30 pmol/L. IDA is defined as ID with
anaemia, which is defined as a haemoglobin level <12 g/dl
(girls) and <13 g/dl (boys). They also reported their dietary
and menstrual (girls only) patterns using structured
questionnaires, and HRQoL using the PedsQL 4.0.
Multivariable general linear modeling were conducted to
identify predictors of Fe, adjusting for age and sex.

Findings: The overall prevalence of ID and IDA was
9.9% and 6.5%, respectively. None of the boys had ID or
IDA. Among girls, the rate of ID was 15.2%, and IDAwas
10.0%. One-third (36.3%) of the participants (boys 28.4%,
girls 40.6%) reported having a regular habit of skipping ≥1
meal/day. Lower Fe was found in adolescents who skipped
≥1 meal/day (Est=-35.1, SE=14.7; P=0.017), or skipped
breakfast (Est=-36.8, SE=15.6; P=0.019). Lower Fe was
found in girls who reported higher average number of
sanitary products per cycle (P=0.0072) and higher bleeding
severity (P=0.043). The multivariable analyses showed
that lower Fe (per 10 pmol/L) is correlated with
poorer physical functioning (Est=0.78, SE=0.27; P=0.047)
and school functioning (Est=0.81, SE=0.40; P=0.045).
Skipping meals is associated with poorer physical
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functioning (P=0.0017) and school functioning (P=0.027).
Conclusions: The rate of IDA is low among

adolescents in Hong Kong. However, ID rate in girls
(15.2%) is similar to the higher end of the prevalence rates
in other industrialised countries (5.2%-16.6%). Medical
professionals should identify anemic symptoms in girls
before they manifest as functional impairments, and
improve awareness on the potential health consequences
of poor dietary habits on ID and the well-being of
adolescents.

Funding: Health and Medical Research Fund, Food
and Health Bureau, the HKSAR Government (Ref:
17180441). We would like to acknowledge the principals
and staff of the participating schools.

Genetic Diagnosis and Clinical Characterisation
of Facioscapulohumeral Muscular Dystrophy in
Hong Kong Chinese Patients Using Molecular
Combing and Whole-Exome Sequencing
MKL YU,1 Y GAO,2 S PANG,2 AKY KWONG,1 PTW LAW,3

H KHAN,3 SYCHENG,1 GCF CHAN,1 SHS CHAN1*
1Paediatric Neurology Team, Department of Paediatrics and Adolescent

Medicine, The University of Hong Kong; 2Division of Neurology,

Department of Medicine, Queen Mary Hospital; 3Pangenia Genomics

Limited, Hong Kong SAR

*corresponding author

Background: Facioscapulohumeral Muscular
Dystrophy (FSHD) is the third most common hereditary
muscular dystrophy with autosomal dominant inheritance.
Most patients have asymmetrical onset of weakness of the
face, shoulder, hip and leg muscles. FSHD1 (95% of cases)
is due to the contraction of D4Z4 units. Currently, FSHD1
genetic testing is only available oversea or in local private
genetic laboratory. Clinical trials on treatment are
underway overseas.

Purpose: The study evaluates the genotypic-
phenotypic profiles of FSHD1 patients in Hong Kong.

Methods: This prospective cohort study recruited
patients with clinical symptoms suggestive of FSHD from
QMH Adult and Paediatric Neurology clinics from March
2021 to July 2022. Molecular combing or Southern
blotting determined the D4Z4 unit number. Patients
confirmed FSHD1 enrolled the FSHD patient registry and
completed the survey on symptoms evaluation. FSHD
clinical score determined from examination assessed
clinical severity.

Findings: Seventy-three patients joined the study. Fifty

patients from 33 families (68.5%) were confirmed to have
FSHD1 with male to female ratio 1.27:1. The mean age
of symptoms onset 23.4y (SD:15.7y) and that of diagnosis
was 50.0y (SD:15.8y). While facial and shoulder weakness
was the earliest symptom recognised (mean age: 25y),
shoulder and leg muscle weakness were the most common
symptom reported (n=26/32, 81.3%). Patients with lower
D4Z4 unit numbers were found to have earlier symptom
onset (PCC=0.580, p=0.001) and higher clinical severity
(PCC=0.476 p=0.006). For the ten elderly patients (≥60y),
all patients required to use assistive aids for walking had
D4Z4 unit ≤6 units (n=6). Compared to traditional
southern blotting, molecular combing also gave more
robust genomic data for diagnosis.

Conclusion: This study confirmed FSHD1 is a
common hereditary muscular dystrophy in Hong Kong and
the D4Z4 unit number has prognostic influence that helps
guide the counselling, management and possible targeted
treatment in the future.

An Extended Asthma Service After Hospital
Discharge with a Newly Asthma Application
MY SHEK, SK NG, TY LI, HK KU, JW CHENG, PK MA,
WK CHIU

Department of Paediatrics and Adolescent Medicine, United Christian

Hospital, Hong Kong SAR

Background: Asthma education is an effective
intervention for reducing readmission in asthmatic
children. A newly developed asthma education app is an
informative kit and two-way communication system for
asthmatic children and their families, as they can retrieve
asthma-relevant information and self-assess their asthma-
controlled status from the asthma app after discharge.

Objective: To test the feasibility of the newly launched
asthma app.

Methods: Parent-child dyads were invited if the child
aged 2-17 was admitted, from August 2021 to July 2022,
with an asthma diagnosis or had more than two episodes of
wheezing attacks within a year. All the participants
downloaded the asthma app on their smartphones during
hospitalisation and had a phone follow-up at 4-week after
discharge. The data was collected through the clinical
management system, phone follow-up, and the asthma app.

Findings: Forty-two parent-child dyads were invited to
this pilot study, but one dyad could not participate because
of the mobile setting. A significant number of children
were aged 2-7 (70%). Over half of the participants (56%)
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have self-assess over two weeks, and not less than one-fifth
have self-assess until the subsequent follow-up. Only one
participating child (2.4%) without a prescribed preventer
was readmitted within 30 days after being discharged.
Three participating parents posted their questions
regarding inhalers through the app.

Conclusions: The new asthma app has been smoothly
launched and is effective in asthma control. The self-assess
report helps adjust the medication dosage and treatment
plan. A further study is to measure the effectiveness the
asthma control in children.

Modified Renal Angina Index for Prediction
of Acute Kidney Injury Among Critically Ill
Children
WF HUI,1 VPYCHAN,2 KLHON,1 SW KU,1 MH POON2

1Department of Paediatrics and Adolescent Medicine; 2Department of

Pharmacy, Hong Kong Children’s Hospital, Hong Kong SAR

Introduction: Renal angina index (RAI) is a useful
clinical tool for determining the risk of acute kidney injury
(AKI) among critically ill children. Recent studies have
identified additional AKI risk factors that are not included
in the RAI.

Methods: A prospective study on AKI epidemiology
was conducted from 6/2020 to 6/2021 on children aged 1
month to 18 years old admitted to the Paediatric Intensive
Care Unit (PICU) of the Hong Kong Children's Hospital.
AKI was diagnosed according to the KDIGO criteria.
Medication intensity was defined as the number of
concomitant nephrotoxic medication exposure. We
determined the relative risk (RR) of potential risk factors
for AKI development and used the receiver operating
characteristics (ROC) curves to evaluate if incorporating
additional factors into the RAI model could improve its
diagnostic performance.

Findings: Altogether 254 episodes of admission were
enrolled for analysis. 58.3% of them were male with a
mean age of 6.4±5.5 years old. The AKI incidence was
41.7%.Apart from factors that were already included in the
RAI, additional factors including post-cardiac operation
(RR: 1.36 [1.00, 1.85]), non-invasive ventilatory support
(RR: 2.63 [1.36, 5.06]), PIM3 score (RR: 1.05 [1.02,
1.08]), total dose of nephrotoxic medication (RR: 1.01
[1.00, 1.01]) and maximal medication intensity (RR: 1.15
[1.04, 1.28]) were identified. The predictive performances
of PIM3 score, the original RAI model, and two additional
models incorporating different combinations of new

factors were evaluated. The relative rise of serum
creatinine level on PICU admission, instead of Day 1 of
PICU stay was used. Model 3 yielded the best area under
the curve (AUC) for predicting AKI during PICU stay
(AUC: 0.82) with the optimal cut-off point being 8. It also
performed the best for predicting AKI on Day 2 (AUC:
0.75) and Day 3 (AUC: 0.72) of admission.

Conclusion: The use of serum creatinine on PICU
admission with the incorporation of post-cardiac surgery,
requirement of non-invasive ventilation and nephrotoxic
medication exposure into the RAI model could enhance
its predictive performance for AKI development among
critically ill children.

Comparison of Flow Rate Between Bottle
Teats Typically Used in Neonatal Unit and
Commercially Available Teats in Hong Kong
OYYIU,1 PI CHIANG,1 R FONG2

1Speech Therapy Division, Hong Kong Children's Hospital; 2Department

of Otorhinolaryngology, Head & Neck Surgery, The Chinese University

of Hong Kong, Hong Kong SAR

Background: Oral feeding can be physiologically
challenging for medically fragile infants. Multiple factors
contribute to swallowing safety during bottle feeding such
as medical condition, maturity and rate of milk flow. The
rate of milk flow can affect infants' coordination of fluid
management with respiration; feeding an infant with
a teat of inappropriate flow rate could affect feeding
performance or increase the risk of aspiration. The flow
rate varies with different teats, and thus a quantitative
comparison of the flow rates of common locally available
teats is crucial to medical professionals working with
infants.

Purpose: This study aimed at determining the
quantitative differences of milk flow rates of currently
available teats used for bottle-feeding infants in neonatal
unit and the commercially available teats.

Methods: Four disposable or reusable teats (H1-H4)
used in wards of Hong Kong Children's Hospital, and six
teats (C1-C6) of three brands available commercially
suggested for preterm and 0-6 month-old babies – with two
levels of flow rate from each brand were identified. Flow
rates of teats were determined by measuring the amount of
milk expressed in the first minute using a breast pump by
Medela, simulating an infant's sucking.All teats were fitted
onto a 60 ml bottle filled with 60 ml of Wyeth S-26 ultima
stage 1 ready-to-feed infant formula at room temperature,
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tilted with a standard angle for maintaining the same
hydrostatic pressure. Each teat was tested three times for
an averaged flow rate.

Findings: Flow rates of H1-H4 ranged from 10.6
ml/min to 37 ml/min (mean: 20.3 ml/min), while that of the
C1-C6 ranged from 4.3 ml/min to 17.3 ml/min (mean: 10.0
ml/min). H4 (flat teat with wings) was noted to have a
much faster flow (37.0 ml/min) as compared to that of the
other hospital teats (H1-H3) with a range of 10.6 ml/min to
17.8 ml/min. The disposable hospital teat (H3) and
commercially available teat (C6) having the same feed
hole size under the same brand were found to have
comparable flow rates. Variation of flow rates within a
same teat was higher in disposable teats.

Conclusions: Flow rates of hospital teats are faster,
of wider range and more variable compared with
commercially available teats. Findings suggest inclusion of
more teats for hospital use to provide options for slower
milk flow and stable flow rate. They can also be used as a
reference when identifying equipment to support feeding
of infants who are hospitalised to maintain swallowing
safety and facilitate feeding progression.

Supraglottic Laryngoplasty for Moderate to
Severe Laryngomalacia, Report from United
Christian Hospital
BFY LAM,1 JFW LO,2AKY SIU3

1Department of Ear Nose and Throat, United Christian Hospital;
2Department of Otorhinolaryngology, Head and Neck Surgery, The

Chinese University of Hong Kong; 3Paediatric Otorhinolaryngologist,

Kowloon East Cluster and Hong Kong Children Hospital, Hospital

Authority, Hong Kong SAR

Introduction and Aim: Laryngomalacia is the
most common cause of stridor in neonates and infants.
While most can be managed conservatively, those with
severe breathing or swallowing symptoms may require
intervention. Non-invasive ventilation and feeding tubes
are effective treatment, yet prolonging the hospital stay of
these babies. Supraglottic laryngoplasty has been emerging
as a surgical alternative, we are reviewing the results
before our translocation of this service to the Hong Kong
Children's Hospital.

Methods: 256 patients with laryngomalacia were
evaluated as inpatient in the United Christian Hospital
between 2010-2020, of which 51 received supraglottic
laryngoplasty. The charts of these 51 patients were
reviewed retrospectively. We reported on the patient's

demography, comorbidities, symptoms, operative details
and course of recovery. Factors influencing the outcomes
of supraglottic laryngoplasty were calculated using
statistical methods.

Findings: Supraglottic laryngoplasty was performed in
40 infants as sole surgery (single group) and as part of
other airway surgery in 11 infants (combined group).
Thirty-seven present babies were in the moderate
laryngomalacia while the rest were suffering severe
laryngomalacia. Fifty-eight percent patients reported
synchronous airway lesion. This is significantly higher
than those reported in literature. Within a month post-op,
92% of babies weaned from ventilation assistance, 72.5%
weaned from feeding tubes, and 80.4% infants could be
discharged home. Impact of individual outcome factors
such as gestation, use of laser and medication use are
calculated.

Conclusion: Supraglottic laryngoplasty is a safe and
effective alternative for infants with moderate and severe
laryngomalacia who were dependent on ventilation or
feeding assistance.

Behavioural and Emotional Outcomes in
Children with Short Sleep Duration or Daytime
Sleepiness
MW YU, KC CHAN, J AU, AM LI

Department of Paediatrics, Prince of Wales Hospital, The Chinese

University of Hong Kong, Hong Kong SAR

Background: Sleep deprivation is common in local
children. Many children also manifest with daytime
sleepiness. However, how sleep duration and sleepiness
relate to behavioural and emotional outcomes remains to
be explored.

Objective: To investigate the relationship of short
sleep duration and excessive daytime sleepiness (EDS)
with neuro-behavioural outcomes in non-obese healthy
children.

Method: This was a retrospective cross-sectional
study. Children, aged 5-11 years old, were recruited.
All subjects underwent evaluation including sleep
history, overnight polysomnography, sleep diary and
questionnaire. EDS was defined as a score of paediatrics
daytime sleepiness scale (PDSS) >15. Short sleeper was
defined as <9 hours of sleep per day based on the
recommended sleep duration. Behavioural and emotional
outcomes were measured with child behavioural checklist
score (CBCL). Higher total score signifies poorer outcomes.
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Results: 420 children (mean age of 8.7±1.6 years; 61%
male) were analysed. One hundred and twenty-one were
healthy controls, 100 were short sleepers, 103 were
children with EDS and remaining 96 were combined group
of shorter sleepers with EDS. There were significantly
higher total scores in all sections of CBCL in the combined
group of short sleepers (60.8±9.6) when compared to short
sleepers (54.6±8.7) and EDS group (59.2±9.8) (p<0.001).
Increased in PDSS scores was associated with increased in
CBCL scores in a dose dependent relationship.

Conclusion: Adverse impact of daytime sleepiness on
behavioural and emotional outcomes in children was
observed, which highlights the importance of recognising
daytime sleepiness and identifying the underlying causes
to guide management.

Surgical and Speech Outcomes of Surgical
Treatment for Children with Velopharyngeal
Dysfunction
OYYIU,1 KYCHOI,1 PMYTANG,2 KH LEE,2 EKWCHAN,2

NSYCHAO2

1Speech Therapy Division; 2Department of Surgery, Hong Kong

Children's Hospital, Hong Kong SAR

Background: Velopharyngeal dysfunction (VPD)
refers to the inadequate separation of the oral and nasal
cavities during speech and/or swallowing, and is
commonly seen in patients with a repaired cleft palate or
22q11.2 deletion syndrome. VPD can give rise to
significant speech impairments including hypernasality
and audible nasal emission, while corrective surgery is the
gold standard treatment.

Purpose: This study aimed to evaluate the surgical and
speech outcomes in VPD corrective surgery done in the
Hong Kong Children's Hospital – where the centralised
and coordinated multidisciplinary care of children with
complex medical conditions has been recently organised,
for clinical audit and service planning.

Methods: A retrospective study was carried out to
review the clinical presentations and the speech profile
changes of patients who have undergone VPD surgery
from January 2020 to February 2022. Patients'
demographics and VPD corrective operation details
including age at operation, surgical techniques,
complications were charted from medical records.
Findings of perceptual speech assessment using Cantonese
Cleft Speech Assessment Tool by speech therapists were
retrieved – ratings of different speech parameters before

and 3-months after the surgery were compared.
Findings: Ten patients (3 male: 7 female) received

VPD surgical treatment at the Hong Kong Children's
Hospital in the study period. Their age at operation ranged
from 3-year-old to 14-year-old. Seven (70%) of them
suffered from velopharyngeal insufficiency related to the
underlying cleft palate anomaly; while three (30%) of them
had genetically confirmed 22q11.2 deletion syndrome and
no cleft palate anomaly. Three surgical techniques were
applied including posterior pharyngeal flap (60%), primary
Furlow palatoplasty repair (20%) and revision Furlow
palatoplasty repair (20%). There were no short and median
term surgical complications such as surgical site
dehiscence reported. As for speech outcomes, patients
were found to have general improved ratings in speech
parameters with significant decrease in hypernasality
(p<0.05).

Conclusions: Our early data suggests that VPD
surgical management in our centre is safe and effective in
improving patient's speech profile, regardless of their
different underlying pathophysiology. The isolated
significant improvement in nasality could be explained
by the majority of patients having mild to moderate
velopharyngeal dysfunction at baseline. Future studies
should expand the sample size, monitor the speech
outcomes with a longer follow-up time and with respect to
the later commencement of post-op speech therapy – to
facilitate service planning.

Evaluation of Intranasal Dexmedetomidine for
Bedside Procedure Sedation at a Tertiary
Paediatric Surgical Centre. And How Does it
Compare to Oral Chloral Hydrate?
VHYCHIN, JWS HUNG, MWY LEUNG

Department of Surgery, Hong Kong Children's Hospital, Hong Kong SAR

Background/Introduction: Sedation is often required
for paediatric bedside procedures. The traditional choice of
chloral hydrate via oral route is often associated with side
effects such as vomiting and desaturation. Intranasal
dexmedetomidine is a new sedation agent shown in meta-
analysis that has better side effect profile and tolerability.

Purpose: To assess the effectiveness of intranasal
dexmedetomidine for paediatric surgical bedside procedures
in a tertiary paediatric surgical centre.

Methods: Retrospective observational cohort study of
consecutive patients with bedside procedure performed
requiring sedation between February 2020 to September
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2022 was done. Demographic data collected include age,
body weight and gender. Primary outcome was sedation
effectiveness, procedure completion rate and safety profile
of intranasal dexmedetomidine. Secondary outcome was
the difference in sedation effectiveness of intranasal
dexmedetomidine compared to a historical cohort of
patients that had oral chloral hydrate use. Statistical
analysis was performed using SPSS (version 28.0), means
were compared with independent t test and categorical data
compared using chi-square and fisher-exact tests.

Findings: 145 patients were included (male 127,
female 18), with mean age 3.6-year-old. 108 patients had
intranasal dexmedetomidine and 37 had oral chloral
hydrate. Procedures requiring sedation include penile
dressing management (71%, n=103), incision and drainage

of abscesses (9.7%, n=14), removal of sutures/drains
(6.9%, n=10), scald wound debridement (4.8%, n=7),
groin examination/hernia reduction (3.4%, n=5), steroid
injection into keloid (2.1%, n=3) and suction rectal biopsy
(2.1%, n=3). Dexmedetomidine was effective in 80.6%
(n=87) (Group A) and unsuccessful in 19.4% (n=21)
(Group B). No statistical difference was noted between
Group A and B regarding to age groups and types of
procedure. Procedure was successfully completed in
98.1% (n=106). Overall no complication was noted. The
sedation effectiveness of intranasal dexmedetomidine is
80.6% vs 67.6% (p=0.116) compared to chloral hydrate.

Conclusion: Intranasal Dexmedetomidine is an
effective and safe alternative sedation agent for different
paediatric surgical bedside procedures.
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Effects of Insomnia and Obstructive Sleep
Apnoea on Blood Pressure in Children and
Adolescents
ACTHOU,1 CTAU,2 MWLYU,3 CHM YUEN,3 NYCHAN,4

YK WING,4AM LI,2 KCC CHAN2
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Hospital; 4The Chinese University of Hong Kong, Hong Kong SAR

Background: Obstructive sleep apnoea (OSA) is
associated with neurocognitive and metabolic disturbances
in children. Chronic insomnia is associated with
hypertension in adult.

Purpose: To investigate the associations of sleep-
disordered breathing (SDB) and insomnia symptoms with
ambulatory blood pressure (ABP) in non-obese children
and adolescents.

Methods: This study was a retrospective analysis of a
hospital-based cohort. Each participant completed a sleep
questionnaire, underwent overnight polysomnography and
24-hour ABP monitoring.

Findings: 747 subjects were included (mean age 11.0
± standard deviation (SD) 2.5 years; 62% male), with 29
healthy controls, 261 snorers, 36 subjects with insomnia
symptoms, 379 OSA, and 42 with combined insomnia and
OSA. There was significantly higher diastolic blood
pressure (DBP) z-score in snoring (mean 0.71±SD 0.87),
OSA (0.89±0.95), insomnia (0.99±0.92) and combined
groups (1.04±0.96) compared to controls (0.34±0.87)
(p<0.05). The linear means plot of the DBP z-score across
the different groups had a p-value of <0.001. There was an
increasing proportion of diastolic non-dippers (<10% BP
dip from wakefulness to sleep), prehypertensives, and
hypertensives from controls to the combined group
(p<0.05).

Conclusions:Adose-dependent relationship with DBP
z-score is demonstrated across the spectrum of sleep
disorders. Both childhood insomnia and SDB are
associated with a higher nocturnal DBP z-score with the
highest score in the children who had combined insomnia
and OSA. Tackling paediatric sleep problems may prevent
the future development of cardiovascular diseases.

The Effects of Type of Feeding, Mode of
Delivery, and Antibiotics Use on the Preterm
Gut Microbiota
VWT CHUI, HS LAM, PHYCHAN, KYCHAN

The Chinese University of Hong Kong, Hong Kong SAR

Introduction: Gut microbiota carries out multiple
functions including metabolism, trophic activities, and
protection. Preterm infants are particularly susceptible to
dysbiosis, predisposing them to a myriad of conditions
later in life.

Purpose: To explore the effects of type of feeding,
mode of delivery, and antibiotics use on preterm gut
microbiota.

Methods: 161 cases were included in this study.
Samples taken at birth and at discharge were divided into
groups for type of feeding (mainly breastfed, mixed,
mainly formula fed), mode of delivery (vaginal delivery
and caesarean section), and use of antibiotics (antibiotics
use and no antibiotics use). Microbiome Analyst was used
for data analysis.

Findings: At discharge, relative abundances showed
greater diversity for groups with mixed feeding, vaginal
delivery, and no antibiotics use. Relative abundances of
Bifidobacterium were greater in groups with mainly
breastfeeding, vaginal delivery, and no antibiotics use.
Shannon index was statistically significant at birth for the
mixed group compared to the mainly breastfed group, and
the caesarean section group compared to the vaginal
delivery group.

Conclusions: Mixed feeding, vaginal delivery and no
antibiotics use showed to have contributions to gut
microbiota diversity. Certain deviations from literature,
such as an increased Shannon index at birth in the
caesarean section group and the mixed feeding group,
affirm the presence of inter-individual variability in
preterm infants. As mixed feeding is common in preterm
infants and has been shown here to increase gut microbiota
diversity, the benefits of combining formula and
breastmilk on the health of preterm infants should be
further explored.
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Harvesting Stem Cells from Donors with
Abnormal Red Blood Cells in the Paediatric
Setting
WSKONG,1 CYLAM,1WMSHO,1 MPLEUNG,1 PWPLEE1,2
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Introduction: The apheresis operator adjusts the level
of cell collection based on the information provided by the
automated interface management (AIM) system which
reads the darkness of the cells of the apheresis machine.
Therefore, the collection efficiency of the product could be
affected and poor product yield can be obtained if the AIM
system information to the operator is incorrect and
misinterprets the darkness of cells. Two cases of stem cell
harvest from donors who had aberrant red blood cells done
in Hong Kong Children's Hospital will like to be reported.

Results and Outcomes:An adult donor of a 3-year-old
child was found to have Haemoglobin H disease (HbH)
with microcytic anaemia (mean corpuscular volume
(MCV) = 54.8 fL, normal range: 80.9-93.9 fL) during
donor workup. Studies revealed that donors with lowMCV
often had poorer CD34+ stem cell harvest yields. After
consulting the medical team and the manufacturer, we
transfused the red cell to top up the haemoglobin of the
donor one day before the harvest. We attempted to collect
the stem cell from this donor by lowering the collection
preference to a deeper location with a colour algorithm of
3-4% and raising the centrifugation speed but the rate was
ultimately limited by the size of venous access. Although
the product yield was sufficient for the child (10x106/kg
CD34+), it was less than half of the predicted calculated
CD34+ cell yield.

A 9-year-old child with beta-thalassaemia major
underwent bone marrow backup harvest before a
haploidentical PBSC transplant and bone marrow
processing was done to reduce the volume via plasma
depletion before cryopreservation. To satisfy the
requirements of the apheresis machines, an additional
irradiated packed cell from a random donor was placed in
the BMP bag before the processing. Unexpectedly, the
product yield was only 0.64x106 CD34+ cells/kg. Learning
from the previous case and after discussing with the
medical team, 3.89x106 CD34+ cells/kg was achieved in
the repeated processing by collecting at a darker colour of
5-6% according to the colour algorithm.

Conclusion: The product yield is influenced by the
characteristics of other cells, including red blood cells, in
addition to the CD34+ count. To maximise the harvest of
peripheral blood or bone marrow stem cell from donors
with aberrant RBC, changes to the apheresis parameters
are required.

Are We Compressing and Ventilating Correctly
During Cardiopulmonary Resuscitation?
KKY LEUNG,1 KLHON,2AHO, BH CHAN2

1Paediatric Intensive Care Unit, Department of Paediatrics andAdolescent

Medicine, Hong Kong Children's Hospital; 2ChildSim, Hong Kong

Children's Hospital, Hong Kong SAR

Background: Acute care physicians should be
proficient in the resuscitation of any individual
including the child. Well established and scientific training
programs are available that requires annual or bi-annual
recertification in most countries, such as Pediatric
Advanced Life support (PALS), and Basic Life Support
(BLS). The key elements of a successful CPR are adequate
and effective compressions and ventilation.

Aim: We audit the effectiveness of CPR performance
of students during PALS practice.

Methods: Using Gaumard Pediatric HAL®S3004
pediatric simulator, the effective of CPR performance of
students during PALS practice. Cardiac compression rate
and depth, and ventilation rate, Positive Inspiratory
Pressure and inspiratory time were recorded.

Results: 34 CPR practice (26 Nurses & 8 doctors;
Female: 28, Male: 6) were audited at the Simulation
Training Centre, HKCH during 3 PALS course days, July
2022 – August 2022. There is no difference between the
doctors versus the nurses in performing CPR, but females
appeared to underperformed in ventilation than males.
Significantly, effective ventilation was not observed or
registered by the simulator in 14 of the 34 students (41% of
students). These preliminary observations need validation
in prospective research setting.

Conclusions: The findings are alarming and serve to
remind that ineffective ventilation may also occur in real-
life situations, which may jeopardise patient safety.
This is especially relevant in paediatric practice as
cardiopulmonary failure are primarily respiratory.
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Local Data of Children with Visual Impairment
(VI) at ChildAssessment Service, Department of
Health
ASW TONG, HPW LO, SKY LIU

Child Assessment Service (CAS), Department of Health, Hong Kong

SAR

Background: It is estimated that at least 2.2 billion
people around the world have Visual Impairment (VI). In
Hong Kong, according to the latest data from the Census
and Statistics Department in 2021, 3100 children under 15
years old had VI. The multidisciplinary assessment team at
CAS provides comprehensive developmental assessments,
recommendations on rehabilitation service referrals and
interim parental support.

Purpose: To review the epidemiological data of
children with VI at the CAS.

Methods: CAS data on children diagnosed with severe
visual impairment (VA between 3/60 and 6/60) and
blindness (VA from no light perception to 3/60) according
to ICD-10 categorisation were retrieved from 2013 to
2018. Incidence, causes and comorbidities of these
children at our service were analysed.

Findings: During 2013-2018, the CAS has assessed
201 children with VI, 135 (67.2%) had severe VI and
blindness. The number of new severe VI/blind cases at the
CAS was 15 to 30 per year. Most of these children were
referred to our centres before the age of two. In our setting,
the major causes of severe VI/blindness were cerebral
visual impairment (63.7%), retinal disorders (15.6%) and
disorder of the whole globe and anterior segment (10.4%).
73.3% of those with severe VI/blind had one or more
non-ophthalmological disorders or disabilities, namely
intellectual disability, epilepsy, cerebral palsy, etc.

Conclusion: In CAS setting, the major causes of severe
VI/blindness are CVI and retinal disorders. Most of
them also suffer from non-ophthalmological disorder
or disabilities. Multidisciplinary team assessment and
management is necessary in view of their complex needs
and heterogenous conditions.

A Complex Case of Perioperative Anaphylaxis
and the First Successful Desensitisation To a
Neuromuscular Blocking Agents
RSM LEE,1 JS ROSA DUQUE,2 LI HO,3 KKY LEUNG,4

LPY LEE,5 WL YAM,5 AKY SIU,6 SYY LAM,7 CY LAM,7

VMYYUEN,1 KLHON,4 MC CASTELLS,8 NSYCHAO9

1Department of Anaesthesiology and Perioperative Medicine, Hong Kong

Children's Hospital, Hong Kong SAR; 2Department of Paediatrics &

Adolescent Medicine, The University of Hong Kong, Hong Kong SAR;
3Department of Dentistry & Maxillofacial Surgery, Hong Kong Children's

Hospital, Hong Kong SAR; 4Paediatric Intensive Care Unit, Department of

Paediatrics & Adolescent Medicine, Hong Kong Children's Hospital,

Hong Kong SAR; 5Department of Paediatrics & Adolescent Medicine,

United Christian Hospital, Hong Kong SAR; 6Department of

Otorhinolaryngology, Hong Kong Children's Hospital & Kowloon East

Cluster and Department of Otorhinolaryngology, Head and Neck Surgery,

The Chinese University of Hong Kong, Hong Kong SAR; 7Department of

Pharmacy, Hong Kong Children's Hospital, Hong Kong SAR; 8Drug

Hypersensitivity and Desensitization Center, Mastocytosis Center,

Brigham and Women's Hospital, Harvard Medical School, USA;
9Department of Surgery, Hong Kong Children's Hospital, Hong Kong SAR

Introduction: Perioperative anaphylaxis is rare yet
life-threatening. Neuromuscular-blocking-agents (NMBAs)
are common culprits and cross-sensitivity among different
NMBAs exists, whether due to IgE or MRGPRX2
mechanisms. While culprit drugs should be avoided in
future anesthesia, it may not be possible for patients
sensitised to multiple agents. We report the first
cisatracurium desensitisation for a series of technically
challenging surgeries in a complex syndromic patient with
multiple NMBAs allergy.

YKT was born with CHARGE syndrome requiring
multiple operations since birth. At 3-year of age, he
developed anaphylactic shock during his seventh operation
under general anaesthesia. Skin-tests, basophil activation
tests and subsequent drug challenges were negative to
other medications but confirmed allergy to all NMBAs
available locally. Muscle relaxation was critical for
perioperative care of the upcoming multi-staged surgeries
for mandibular distraction, bone-anchored hearing-aid
placement, and cleft-palate repair.

Method: Transdisciplinary planning took place
collaborating Harvard Medical School team to elaborate
the first cisatracurium desensitisation protocol. Patient
was premedicated with Omalizumab two weeks and
one day before desensitisation. Cetirizine, famotidine
and montelukast were started 30 minutes before
desensitisation.A prolonged 12 steps protocol targeting the
optimal cisatracurium dose to maintain muscle relaxation
during and after surgery was implemented successfully.



Proceedings58

Finding: Desensitisation procedure was performed
smoothly. Surgical procedures were done safely and
without complications and the patient recovered
uneventfully.

Conclusion: NMBAsensitisation either through IgE or
MRGPRX2 mechanisms may be difficult to address when
non-cross-reactive drugs are unavailable. Desensitisation
can be useful and successful in sensitised patients in need
of muscle relaxation for optimal surgery.

Nursing Enhancement Programme on Prevention
of Unplanned Extubation
YK TSE, KB TSANG, KYCHEUNG, INYWONG

Queen Mary Hospital, Hong Kong SAR

Background: Patients with endotracheal intubation
are common in paediatric intensive care units (PICU).
However, unplanned extubation (UE) is one of the
most frequent complications associated with airway
management. It may lead to serious complications, or even
death.

Purpose: The aim of this project were to：(1) identify
contributing factors of unplanned extubation in a PICU of
a regional hospital; (2) enhance nurses' awareness in the
prevention of unplanned extubation and to improve the
quality of care to intubated patients.

Methodology: Data of the past UE events during 2017
to 2020 in the PICU of a regional hospital was collected.
The contributing factors of these UE incidents were
identified and analysed. A nursing enhancement program
was developed and incorporated with the findings and
proposed preventive measures.All nurse of this PICU were
recruited in the training. The nurses' knowledge was
evaluated by a questionnaire conducted before and after
training.

Result: The nurses performed better in the identical
post-test questionnaire. Furthermore, there is no more UE
event in PICU for 2 years after the training programme.

Conclusion: Unplanned extubation may cause several
adverse consequences, but it is preventable. The education
programme could reinforce the knowledge and increase the
awareness of nurses.

Severe Hyponatraemia in an Infant with a
Urinary Tract Infection
Wh CHUNG

Paediatrics Unit, Queen Elizabeth Hospital, Hong Kong SAR

Introduction: Hyponatraemia with hyperkalaemia
is an uncommon finding in infancy but represents a
medical emergency. Although congenital adrenal
hyperplasia (CAH) remains the most common cause, it is
pivotal to consider other adrenal causes such as
pseudohypoaldosteronism (PHA). We report an infant
presenting with features of PHA in the setting of a urinary
tract infection.

Purpose: We aim to highlight the association of
transient type I PHA with urinary tract anomalies or
infections, shedding light on the clues for the diagnosis and
the implications for management.

Method: Clinical data was gathered from a case
admitted to our intensive care unit.

Findings: A 6-month-old boy with a good past
health presented with failure to thrive, emesis and
dehydration. Investigations showed severe hyponatraemia,
hyperkalaemia and a mixed high and normal anion-gap
metabolic acidosis. Serum creatinine and urea were mildly
elevated, and lactate was normal. CAH profile was normal.
Serum renin and aldosterone were markedly elevated,
which together with the low transtubular potassium
gradient and high fraction excretion of sodium implied
aldosterone resistance. Catheterised urine grew
Escherichia coli. Right hydroureteronephrosis was seen on
ultrasonography, but there was no obstruction or
vesicoureteral reflux. He was treated with fluid
resuscitation and a course of intravenous antibiotics with
good response, evident by the normalised electrolytes,
blood gas, serum renin and aldosterone. Type I PHA is
caused by aldosterone resistance. The transient form
entails a distinct pathophysiology in which renal tubular
immaturity may play a role, given its prevalence in
younger infants. Early diagnosis hinges on the recognition
of the typical laboratory abnormalities and the exclusion of
the more common CAH. Management is supportive.

Conclusion: Evaluation of young infants with urinary
tract anomalies or infections should include serum
electrolytes and blood gases, given the possibility of
transient secondary pseudohypoaldosteronism.
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"SH... PLEASE BE QUIET" – The Effectiveness
of Educational Talk on Nurses' Awareness on
Noise Reduction in Neonatal Intensive Care Unit
CLAU, SWCHUNG, KYLAI, PKMA, YLCHAN, CMYAU

NICU, United Christen Hospital, Hong Kong SAR

Introduction: The preemies stayed in the neonatal
intensive care unit (NICU) for the first weeks to months of
their lives. The high (>45db(A)) noise levels in a local
Level III NICU were identified and this leads to the
adverse effect on physical changes and brain development
of patients. This project aimed to improve the environment
- through noise reduction in NICU.

Objectives: The objective was to increase nurses'
awareness of noise reduction after the educational talk for
critically ill patients.

Methodology: A convenience sample consisted of
forty-one nurses working in a Level III NICU in Kowloon
East Cluster. The participants completed the validated
questionnaire before (pre-test) and after (post-test) an
educational talk conducted by the team members.

Quantitative and descriptive statistics were used to
analyse the data, and all were transcribed onto Fisher's
exact test using SCIPY.

Results: A total of 41 (100%) questionnaires were
collected. The findings demonstrated that the noise level
was reduced to 20-29% in NICU. The mean score of
awareness of noise level in the post-test (9.88±1.33) was
higher than the pretest (5±2.77) (P<0.001). Moreover, the
participants indicated that they had a positive behavioural
change on noise reduction, initiated noise-reducing
interventions, and recognised their vital role in providing
an optimal environment for the growth and development of
the patients.

Conclusions: This project achieved a significant
increase in nurses' awareness of the importance of noise
reduction in the NICU. In addition, this acts as a precursor
for evidence-based nursing practice to provide a "quieter"
environment for vulnerable patients on the way forward.

Home Scene Reconstruction in COVID-19 Era
Rehabilitation - From Virtual to Reality
WW HUI,1 MYR CHAN,1 WW CHAN,1 KN CHEONG,2

F CHOI,2 YB HO,1 NC CHAN1

1Allied Health Department (Physiotherapy), Hong Kong Children's

Hospital; 2Department of Paediatrics and Adolescent Medicine, Hong

Kong Children's Hospital, Hong Kong SAR

Introduction: Home discharge is the ultimate goal for
patients, and is facilitated by medical teams and
physiotherapists. Under the COVID-19 pandemic, Hong
Kong Children's Hospital physiotherapists adopted the
concept of Virtual Tour to rebuild home scenes within the
physiotherapy department for home environment-targeted
precision training.

Purpose: This report aims to introduce a new
method of virtual home visit under the COVID-19
pandemic as an alternative to conventional home visit to
minimise infection risk while maintaining the quality of
physiotherapy service.

Methods:Avirtual home visit was carried out for a 13-
year-old patient with rheumatology disease who had been
hospitalised for three months. Discussion was carried out
among the patient, the caretaker and physiotherapists
regarding patient's daily needs. The caretaker was invited
to prepare a video of their home. Physiotherapists
reviewed the video for accessibility assessment, home
scene reconstruction within the physiotherapy department
and treatment planning. Simulated training on self-care
and safety were performed for 10 sessions. Patient and
carer satisfaction level on a numerical rating scale of 0 to
10 were measured post-discharge.

Findings: The patient and caretaker acquired proper
handling skills and felt competent to return home in a
month's time. Both reported the home return to be smooth
and safe. Overall satisfaction level for the simulated
training was reported to be 9 and 10 by both.

Conclusion: The advantages of virtual home visit
included infection control, manpower optimisation and the
conferral of active role to caretaker. With the employment
of technology, discharge home planning was not restricted
by infection control concerns.
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MOG-IgG Associated Brainstem Encephalitis in
a Chinese Boy: Complication of Mycoplasma
pneumoniae Infection
HT LEUNG, KH MA, KW TSUI

Department of Paediatrics & Adolescent Medicine, Alice Ho Miu Ling

Nethersole Hospital, Hong Kong SAR

Background: MOG-IgG associated disorder
(MOGAD) is a rare disease entity in paediatric population.
It is recently recognised as a distinct clinical entity due to
the emergence of highly specific cell-based assay. MOG
antibody was found to be encephalitogenic and a wide
range of clinical manifestations have been described, but
brainstem manifestation was infrequent at any age. On the
other hand, despiteMycoplasma infection is well known to
be complicated with encephalitis, its relationship with
MOGAD is not well reported. Moreover, the optimal acute
treatment of MOGAD in children is still lacking evidence.

Case Description: We reported a 5-year-old Chinese
boy presented with slurred speech, dysphagia and unsteady
gait, 10 days after Mycoplasma pneumoniae infection.
Physical examination revealed patient had slurred speech
with associated gurgling sound. Neurological examination
of the cranial nerves, upper limbs and lower limbs were
unremarkable. Magnetic resonance imaging (MRI) brain
showed fluffy T2 hyper-intense signals over the brainstem.
Serum anti-MOG was positive. He was diagnosed to have
MOG-associated brainstem encephalitis, as sequelae of
Mycoplasma pneumoniae infection. Patient was started on
intravenous cefotaxime and intravenous immunoglobulin
(IVIg). He showed good response to treatment that his
symptoms gradually improved. There is no recurrence of
symptoms and follow-up MRI brain 6 months later showed
resolution of brainstem encephalitic change.

Conclusion: Our case demonstrated that MOGAD can
be a complication of Mycoplasma infection. Also, we
highlighted the potential use of IVIg as first line treatment
during acute phase of MOGAD.

Scenario-based Training on Intravenous
Chemotherapy Administration for Paediatric
Oncology Nurses
WK LEE, HT WONG, KY LEE

Department of Paediatrics and Adolescent Medicine, Hong Kong

Children's Hospital, Hong Kong SAR

Introduction: Chemotherapy medication incidents
ranked high in hospital. There are various factors in
occurrence of medication incidents. A scenario-based
training on administration of intravenous (IV)
chemotherapy was implemented to all nurses who were
working in the unit and found effective to improve
compliance rate in medication administration.

Method: Chemotherapy protocol with twelve
scenarios would be randomly assigned to each nurse. They
had to perform the administration of intravenous
chemotherapy as usual as the unit guideline. At the end of
the training session, a debriefing and evaluation would be
carried out. A satisfaction survey was distributed to the
participants to rate the training programme.

Results: The scenario-based training gained over 95%
compliance in administration of IV chemotherapy, and a
high satisfactory score among the participants. There was
a decreasing trend of medication incidents related to
chemotherapy after the training programme was
implemented. The result also showed nurses with less
clinical experience had lower compliance in the
assessment. Clinical experience with 0-3 years scored
compliance rate 96.1% which with over 3 years scored
99.2-100%.

Conclusion: Medication safety is a part of the daily
routine nursing care requiring a high standard of practice.
There were various factors affecting the quality and safety
of health care. It is necessary to undertake a new training
method to nurses so as to enhance memory and improve
situation awareness of nurses. Further, it may be effective
to reduce medication incidents.
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An Uncommon Cause of Haemoptysis –
Rasmussen's Aneurysm with Cavitary Tuberculosis
MW YU, KC CHAN, SH LAM, AM LI

Department of Paediatrics, Prince of Wales Hospital, The Chinese

University of Hong Kong, Hong Kong SAR

Haemoptysis is a common presentation of tuberculosis.
Rasmussen's aneurysm, an aneurysm arising from the
pulmonary artery secondary to cavitary tuberculosis
infection, is a rare yet fatal cause of massive hemoptysis.
Early identification and timely intervention are of utmost
importance to reduce modality. We present a case of a 14-
year-old girl who presented with persistent fever, cough
and massive haemoptysis which required intubation and
intensive care, later confirmed to be pulmonary
tuberculosis. Computed tomography (CT) of the thorax
and pulmonary angiogram showed extensive pulmonary
tuberculosis infection with necrotising pneumonia and
lung abscess, also the presence of pseudo-aneurysm in the
left upper and lower lobe in which oriented from the left
pulmonary artery. The one over the lower lobe was
successfully embolized, which was followed by a
significant improvement in the severity and the frequency
of hemoptysis. She was also treated with anti-tuberculous
therapy for more than one year with no recurrence of
haemoptysis. Follow-up CT thorax demonstrated
extensive destruction of the left lung. To conclude,
Rasmussen's pseudo-aneurysm is an important vascular
complication of cavitary tuberculosis and need to be
considered as one of the differential diagnosis in patients
present with pulmonary tuberculosis and massive
haemoptysis.

An Image Protocol to Validate ASAP (Airway
Sonographic Aiding Pad)
YM CHAN,1 WYOON,2 KKLYEUNG,3 JT LEE,3YK LAU,3

WN LEE,4 EPM MA,5AKY SIU6

1Department of Neurosurgery, Princess Margaret Hospital; 2Voice

Research Lab, The University of Hong Kong; 3Undergraduate Student,
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Hong Kong; 4Department of Electrical and Electronic Engineering, The
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Kowloon East Cluster and Hong Kong Children Hospital; Department of

Otorhinolaryngology, Head and Neck Surgery, The Chinese University of

Hong Kong, Hong Kong SAR

Objective: Sonographic assessment of the upper
airway is highly operator dependent in children due to
movement of the child, softness of the laryngeal cartilage
framework, the curved anterior surface of the neck, and air
blocking transmission of ultrasound signals. Our project
aims to facilitate operators to perform airway ultrasound
by inventing a physical aid.

Methods:We have designed and manufacturedAirway
Sonographic Aiding Pad (ASAP) and we are reporting its
pilot validation test results. The ASAP was engineered
from a block of sonographic hydrogel using 3D printing
technique. It has a flat surface anteriorly to engage the
ultrasound probe, while its curved undersurface obliterate
airspace between the probe and subject's neck. An imaging
protocol was developed to quantify the standard of airway
ultrasound images. A total of 10 operators (4 experienced,
6 inexperienced) were recruited to perform airway
ultrasound on a paediatric volunteer. They were
randomised to perform the examination withASAP or with
standard hydrogel first. The time taken to complete the set
of examination was recorded, and user experience was
documented by questionnaires. The images were then
presented to a blinded third-party reviewer to compare the
image quality.

Results and Conclusion: ASAP enables both
experienced and inexperienced operators to perform
ultrasonographic assessment of upper airway in children
more swiftly and confidently. The effectiveness brought
about by ASAP is more obvious with inexperienced users.
Sonographic images obtained with ASAP are of higher
clarity. It can be a useful tool for training and clinical
practice.
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Paediatric Anaphylaxis Management in Schools
– Current Issues and Challenges in Hong Kong.
A Scoping Review
SC LEE

Faculty of Medicine, The Chinese University of Hong Kong, Hong Kong

SAR

Background: Hong Kong has the highest prevalence
of food allergies compared to Mainland China, Russia, and
India. There has been a twofold increase in anaphylaxis
incidence between 2009-2019, of which 20% occur in day-
care and school settings.

Objectives: A scoping systemic search was performed
with the aim of reviewing existing literature in the Asia-
Pacific region regarding food allergy management in
the school setting. Current loopholes and inadequacies
on governmental policy regarding school anaphylaxis
management were explored.

Methodology: The search in Medline & EMBASE via
OVID revealed 195 registers. Results were later compared
with a PRISMA scoping review published in 2022 having
similar search terms but focusing on Canada, America,
Australia, and European countries. Furthermore, current
loopholes and inadequacies on governmental policy
regarding school anaphylaxis management in Hong Kong
were explored. An internet search was later conducted to
supplement the information on governmental policies for
school anaphylaxis management.

Results: Most publications identified focused on
assessing food allergy prevalence and causative agents.
However, there is an evident lack of literature on
emergency action plans and school training programmes.

Existing governmental policies regarding school
anaphylaxis were reviewed and compared. Hong Kong
currently lacks legal protection for bystanders and policies
encouraging school staff training for anaphylaxis
management. Governmental regulations and subsidisation
are also absent in encouraging schools to purchase back-up
stocks of unassigned epinephrine autoinjectors.

Conclusion: Raising awareness, improving guidelines
and policies in schools are integral in the management
of food-induced adverse events and anaphylaxis.
Governmental support through policymaking and
legislation can significantly enhance and hasten the
process, thus minimising the impact adverse food reactions
bring to the paediatric population.

The 'PREFER' Elements of Rehabilitation in
PICU Liberation Bundle
WWCHAN,1 CH PAK,2 KYLEUNG,3 MYCHAN,1 PLWONG,1

WW HUI,1 J LAM,1 YB HO,1 NC CHAN,1 KLHON3

1Allied Health (Physiotherapy), Hong Kong Children's Hospital;
2Registered Physiotherapist; 3Paediatric Intensive Care Unit, Department

of Paediatrics and Adolescent Medicine, Hong Kong Children's Hospital,

Hong Kong SAR

Background: Despite improved survival rates in
critically ill children, admission to a Paediatric Intensive
Care Unit (PICU) can be physically and emotionally
stressful for children. As such, the Society of Critical Care
Medicine launched the PICU liberation bundle campaign,
which aims to free patients from the harmful effects of
pain, sedation, delirium, immobility, and sleep disruption
in PICU. However, there is no consensus on the elements
of rehabilitation to promote patient recovery.

Purpose: Identifying rehabilitation elements in the
PICU liberation bundle and assessing clinician consensus

Methods: A three-step modified Delphi method was
used to establish consensus. In step 1, the elements of
rehabilitation were identified via literature search
including Pain management (P), Respiratory optimisation
(R), early Exercises and mobilisation (E), Family
engagement (F), Empowerment of patients (E) and
Realisation of rehabilitation goals among clinical team,
patients and family (R), which were referred to as
'PREFER'. In step 2, clinicians were asked to complete an
online survey to rank their level of agreement (LOA)
(1-9; 1=totally disagree, 9=totally agree) and level of
importance (LOI) (1-9; 1=least important, 9=most
important) on including these rehabilitation elements as
the role of Physiotherapists in the PICU. In step 3, the
findings were summarised and discussed among the panel
members.

Findings: Forty-five clinicians completed the survey
(44.4% Physiotherapists, 22.2% Medical officers & 33.3%
Nurses; Years of PICU experience: majority 3-9 years:
62.5%). The following were the results (mean / SD):
Pain management: (LOA: 8.0.9±1.1 /LOI: 7.6±1.4),
Respiratory optimisation (LOA: 8.8±1.1/LOI: 7.9±1.0),
early Exercises and mobilisation (LOA: 8.9±0.6 /LOI:
8.9±0.5), Family engagement (LOA: 8.4±1.2/LOI:
8.0±1.3), Empowerment of patients (LOA: 8.3±1.2/LOI:
8.1±1.3) and Realisation of rehabilitation goals among
clinical team, patients and families (LOA: 8.2±1.1/
LOI:8.2±1.2). The panel members reached an agreement
on the important rehabilitation elements of the PICU
liberation bundle.
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Conclusions: This abstract describes the development
of a new rehabilitation PICU liberation bundle -
PREFER through the use of a consensus approach. The
implementation strategies and clinical care pathways could
be developed based on these identified elements in the
future.

Infant's Gut Microbiome is Associated with
Brief Infant Sleep Questionnaire Outcomes at 1
and 4 Months of Age
PHYCHAN,1,2 KKYCHAN,1 PCM WONG,2 HS LAM1

1Department of Paediatrics; 2Brain and Mind Institute, The Chinese

University of Hong Kong, Hong Kong SAR

Background: Both sleep and gut microbiome (GM)
develop rapidly during infancy. To our knowledge, no prior
studies have examined the association between GM and
sleep during the first few months of life. In this analysis,
we examined the association between 16 infants' GM at 1
month old and their concurrent and 4-month-old sleep
outcomes.

Methods: We included a subset of 16 infant-mother
pairs who were recruited postnatally at the Prince of
Wales Hospital to participate the CUHK Stanley Ho
Developmental Cohort Study. All subjects have completed
the Brief Infant Sleep Questionnaire (BISQ) at
4-month-old and have provided at least one stool samples
at 1- or 4-month-old. We characterized the gut microbiome
composition by performing 16S rRNA sequencing on the
collected samples.

Results: Higher richness in GM is associated with the
concurrent sleep problem, nocturnal sleep duration (NSD),
and crying problem before sleep at 4 months old. A lower
proportion of Bacteroides was found in infants with crying
problem before sleep and a lower abundance of
Corynebacterium_1 and Bacteroidales in infants with
longer settling time. Longer nocturnal wakefulness was
associated with a higher abundance of Rothia. At 1 month,
infants with short daytime sleep and total sleep duration
have a higher abundance of Enterococcus while those with
short NSD have a lower abundance of Parabacteroides and
a higher abundance of Lactobacillales. At 4 months old,
infants with longer and more frequent nocturnal
wakefulness have a lower abundance of Rothia and a lower
abundance of Collinsella. Longer settling time is
associated with lower abundances of Veillonella.

Conclusions: GM at 1 month old is associated with
concurrent and future sleep outcomes. At 1 month, the GM

of short sleepers is different from those with normal sleep
duration, and this association is attenuated but persisted to
4 months old. Increased abundance of species from
Firmicutes and a decrease in the abundance of species from
Bacteroidetes are found in poor sleep infants.

Iron Deficiency (ID) and Its Impact on Fatigue
and Attention Function Among School-aged
Adolescents in Hong Kong
DFYCHAN,1YTCHEUNG,2 CK LEE,3WC TSOI,3 CWLAU,3

JCC SO,4 CK LI5

1Department of Paediatrics, Prince of Wales Hospital; 2School of

Pharmacy, The Chinese University of Hong Kong; 3Red Cross Blood

Transfusion Service, Hospital Authority; 4Department of Pathology, Hong

Kong Children’s Hospital; 5Department of Paediatrics, The Chinese
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Purpose: Studies have shown that ID may manifest as
mild cognitive impairment, fatigue and poor school
performance among school-aged adolescents. This study
aimed to evaluate the association of iron status with
attention function and fatigue in this population.

Methods: We recruited 183 boys and 340 girls (mean
age=17.55, SD=1.05 years) from 16 schools through the
Red Cross blood donation campaigns. Their serum ferritin
(Fe) levels and complete blood counts were measured. ID
is defined as Fe <30 pmol/L. They completed the Conners
Continuous Performance Test-III to assess impairments in
3 attention domains (impulsivity, inattention and sustained
attention) and the PEDsQL Multidimensional Fatigue
Scale. Multivariable modeling was conducted to evaluate
the association between Fe and attention/fatigue, adjusting
for age and sex.

Findings: The overall prevalence of ID was 9.9%.
None of the boys had ID. Among girls, the rate of ID was
15.2%. Overall, 249 adolescents (47.6%) had normal
attention function, while a minority showed moderate to
severe impairment in impulsivity (30.0%), inattention
(27.6%) and sustained attention (24.9%). Adolescents who
demonstrated sustained attention impairment had
significantly lower Fe than adolescents with intact
attention function (median [IQR] 115 [61-240] pmol/L vs
166 [85-310] pmol/L; P=0.0020). Trends were also
observed when comparing Fe levels in adolescents with
intact attention function with adolescents with impulsivity
(P=0.067) and inattention (P=0.014) impairment.
Multivariable analysis showed that every 10 units increase
in Fe was associated with a 1.8% decrease in the risk of
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sustained attention impairment (RR=0.82; 95%
Cl=0.73-0.94; P=0.040). There was also significant
association between lower Fe and general fatigue (Est=
0.0092, SE=0.0038; P=0.016).

Conclusions: Low iron status is significantly
associated with sustained attention impairment and fatigue,
with trends suggesting its adverse effect on impulsivity and
inattention too. As ID is highly correctable with oral iron
supplements and an iron-fortified diet, the identification of
adolescents affected by ID is an important public health
issue.

Funding: Health and Medical Research Fund, Food
and Health Bureau, the HKSAR Government (Ref:
17180441). We would like to acknowledge the principals
and staff of the participating schools.

The Use of Complementary Medicine in Chinese
Paediatric Patients Receiving Palliative Care: A
Multi-Centre Study
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Background: Children receiving palliative care face
unique physical and psychosocial needs. Parents may turn
to complementary medicines (CM); however, related
studies are limited.

Purpose: This study examined the pattern of CM use
among paediatric patients receiving palliative care.

Methods: Between April 2021 and June 2022, parents
of patients (<19 years old) receiving palliative care were
recruited from 3 hospitals in Hong Kong. They completed
a structured survey on sociodemographic data, CM use, the
child's symptom burden (Rotterdam Symptoms Checklist)
and TCIM integration. Clinical data were collected from
health records. Differences in characteristics were
compared among CM users and non-users.

Findings:We recruited 61 patients (60.7% male; mean
age=10.4 years). Overall, 68.9% reported CM use, most
commonly Chinese herbal medicine (39.3%) and massage/
TuiNa (34.4%). Non-oral CM approaches, especially

acupuncture, were less popular among patients with cancer
than non-cancer patients (29.2% vs 64.9%, p=0.01).
Among CM users, patients with cancer had higher physical
symptom distress than non-cancer users (22.0 vs 17.3,
p<0.01). More parents of children with cancer consulted
their doctors before using CM than non-cancer users
(73.3% vs 33.3% p=0.03), and considered CM to be
effective in relieving nausea, vomiting and indigestion
symptoms (p<0.05). Most parents (73%) spent
≥HKD$1000 (USD 130) on CM monthly. The most
common reason for not using CM was the lack of
information (57.9%). Multivariable analyses showed
that older parents (adjusted odds ratio[aOR]=1.15,
95%CI=1.02-1.31) were more likely to use CM, while
children who received bone marrow transplant were less
likely to use CM (aOR=0.16, 95%CI=0.03-0.73). Most
parents (82.5%) supported CM integration, especially
Chinese medicine and acupuncture, into palliative care
service. Qualitative analysis of the structured interviews
suggested that parents had difficulty finding reliable CM
providers and were concerned about the cost of CM. They
also encouraged early initiation of CM services.

Conclusions: A significant proportion of parents
expressed interest in CM. Policy makers should consider
multidisciplinary and collaborative integration of CM in
routine palliative care.

A Case of FGFR1-Related Disorder with
Hypogonadotropic Hypogonadism and Split
Hand/Foot Malformation
LT LEUNG, S HO, FM LO

Clinical Genetic Service, Department of Health, Hong Kong SAR

Background: Concomitant hypogonadotropic
hypogonadism and split hand/foot malformation are rare
conditions and to date, there is only one overseas' case
series reporting 8 patients with such condition. Among
them, 7 (88%) had a FGFR1 loss-of-function variant.

Clinical report:Our patient is a 20-year-old gentleman
born full-term of a non-consanguineous Chinese couple
with a birth weight of 3.25 kg in Shanghai. Antenatal
history was unremarkable. He was noted to have right hand
ectrodactyly and oligodactyly; left hand cutaneous
syndactyly involving 3rd and 4th digits; bilateral
syndactyly between hallux and 2nd toe; and right foot
mesoaxial polydactyly. Orthopaedic surgery was later
performed to separate left middle and ring fingers. He also
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had micropenis. Karyotype done in Shanghai was
normal. He later came to Hong Kong and was found to
have short stature and delayed puberty by Student
Health Service and subsequently referred to paediatricians.
Further investigations revealed hypogonadotropic
hypogonadism and testosterone injection was commenced
since 15 years old. Other hormonal axes were normal and
MRI pituitary showed no focal lesion. His development
was normal all along with no learning difficulties. There
was no family history of short stature or delayed puberty
and the mid-parental height was 165cm. On examination,
he had bushy eyebrows with synophrys, short nose, mid-
face hypoplasia, hypodontia with one absent lower incisor,
low set ears and smooth philtrum. Whole exome
sequencing was performed with peripheral blood
and found a heterozygous missense variant in the
FGFR1 gene [NM_001174067.1(FGFR1):c.662G>C
p.(Trp221Ser)]. This variant has not been reported in
literature or public databases, but parental testing showed
that the variant was de novo. By ACMG guideline, this
variant was classified as likely pathogenic.

Conclusions: We reported a Chinese patient with
hypogonadotropic hypogonadism and split hand/foot
malformation who has a novel FGFR1 variant. This
echoes overseas' findings and reinforces the importance
of considering FGFR1-related autosomal dominant
genetic disorder when encountering patients with both
hypogonadotropic hypogonadism and split hand/foot
malformation.

Level of Urinary Catecholamine in Children
with Sleep Disordered Breathing
ETW CHENG, RNC CHAN, KCC CHAN, CT AU, AM LI

Department of Paediatrics, Prince of Wales Hospital, The Chinese

University of Hong Kong, Hong Kong SAR

Background: The role of catecholamines in Sleep
Disordered Breathing (SDB) has been postulated by
several studies. However, whether there is a difference in
catecholamine levels in children with and without SDB
remains unclear.

Purpose: To compare the levels of different urinary
catecholamines amongst paediatric patients with and
without SDB as well as across the severity spectrum.

Methods: Literature searches were conducted on
PubMed and EMBASE until 25/06/2022. Inclusion criteria
were original human studies, English language, paediatric

subjects diagnosed with SDB/Obstructive Sleep Apnoea
(OSA). The main outcome measured was standardised
mean difference (SMD) of urinary catecholamine between
patients with and without SDB, as well as OSA and
controls.

Findings: 9 studies with a total of 838 subjects were
included in the quantitative analysis. Urinary levels of
noradrenaline and adrenaline were higher in children with
OSA: SMD=1.45(95%CI=0.91-2.00; I2=75%, P<0.001);
SMD=1.84(0.00-3.67; I2=97%, P=0.05). Urine level of
noradrenaline was higher in all SDB patients, including
Primary Snoring (PS): SMD=0.86 (95%CI=0.32-1.41;
I2=85%, P=0.002), and in subjects with moderate/
severe OSA compared to the milder form: SMD=0.55
(95%CI=0.10-1.00; I2=0%, P=0.02). Urinary dopamine
was not associated with SDB regardless of severity.

Conclusions: Urinary adrenaline was higher in OSA
patients. Urinary noradrenaline was higher in all SDB
patients including PS and could reflect OSA severity in
children. Hence, both noradrenaline and adrenaline may be
markers of sympathetic overtone in SDB patients and
could potentially act as surrogate markers for the
associated complications. Further studies are needed to
assess this association.

Age and Gender-specific Flow-mediated Dilation
Reference Values for Children and Adolescents
from a Large Community-based Study
ECT SO,1 KCC CHAN,1,2,3 CT AU,1,2,3 P CHOOK,4 MK YU,1
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Background and Purpose: To establish normative
reference values of brachial artery flow-mediated dilation
(FMD) response by age and gender in children and
adolescents, and to identify predictors of FMD in this
population.
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Methods: A representative sample of 1498 healthy
children and adolescents aged 8 to 17 years was recruited
from schools in Hong Kong. Subjects underwent
sonographic brachial artery assessment and blood
sampling for glucose and lipid profile. Smoothed gender-
specific FMD percentile curves were constructed using the
Lambda-Mu-Sigma (LMS) method. Predictive factors of
FMD were identified using linear regression analysis.

Findings: Mean FMD among healthy children and
adolescents in the community setting was 8.57±
0.90%. Smoothed gender-specific FMD in centiles were
constructed as a reference benchmark. Regression analysis
after adjustment for age, gender, body mass index (BMI)
z-score, and baseline artery diameter, when applicable,
demonstrated that FMD is positively correlated with age
(β=0.142, p=<0.001) and high density lipoprotein (HDL)
(β=0.103, p=0.001), while negatively correlated with
baseline artery diameter (β=-0.117, p=0.001), diastolic
blood pressure (DBP) (β=-0.053, p=0.047), glucose
(β=-0.091, p=0.004) and triglyceride (TG) (β=-0.138,
p=<0.001). Multivariate regression analysis showed that
age (p=0.001), baseline artery diameter (p=0.049), DBP
(p=0.048), glucose (p=0.028) and TG (p=0.005) were
independent predictors of FMD.

Conclusion: Normative reference values for FMD
were constructed for children and adolescents with
predictive factors identified for this population.

Impact of COVID-19 on the Sleep-Wake
Patterns of a Prospective Cohort of Preschool
Children
OYWONG,1,2* CTAU,1,3,4* HMYUEN,1 KNYU,1 QYLAN,1

NYCHAN,5,6 CC TSANG,5,6AM LI,1,3,4 KC CHAN1,3,4
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Objective: To explore the changes in sleep-wake
patterns, physical activity, and screen time in pre-schoolers
during the COVID-19 pandemic.

Methods: A follow-up study was carried out on pre-
schoolers who participated in a sleep education project
before the COVID-19 pandemic. These children were
invited to join the current study, where data including their
demographics, their own and parental sleep-wake patterns,
physical activities, and screen time were collected through
an online questionnaire fromAugust to September 2020. A
comparison was made on the collected data from the same
cohort of children before and during the pandemic.

Results: 497 (13%) children from the baseline cohort
of 3720 children were included in the current study. They
showed a delay in their bedtime and wake-time on both
weekdays and weekends with a 15 to 30 minutes' increase
in nocturnal sleep duration. However, with a reduction in
nap time, average daily sleep duration was shortened
by 16.3±64.3 minutes (p<0.001) and 27.5±72.9 minutes
(p<0.001) during weekdays and weekends, respectively.
Screen time was increased while outdoor duration was
decreased. Parental' sleep/wake times were also delayed
with an increase in sleep duration. Children's sleep habits
were associated with screen time and their mothers' sleep/
wake patterns.

Conclusion: Despite school suspension during the
COVID-19 pandemic, pre-schoolers were not sleeping
longer. Screen time and parental' sleep/wake patterns were
the major factors driving the preschoolers' sleep habits.
Health education is required to control screen time in
children and to promote good sleep hygiene among all
family members.

Epidemiology, Risk Factors and Outcome of
Bacterial, Fungal, and Viral Infections in Paediatric
Allogeneic and Autologous Haematopoietic Stem
Cell Transplantation Recipients
TW YEUNG, YKW CHAN, CYS WONG, PWP LEE,
KLD CHEUK, W LEUNG

Department of Paediatrics and Adolescent Medicine, Hong Kong

Children's Hospital, Hong Kong SAR

Introduction: With recent changes in haematopoietic
stem cell transplantation (HSCT) practices, such as the
increasing use of alternative donors and ex vivo T-cell
depletion, how various risk factors interplay and affect the
timeline of infections have not been well elucidated.

Method: We retrospectively reviewed the first 100
consecutive HSCTs in the new Hong Kong Children's
Hospital.

Findings: The vast majority of the allogeneic
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transplant recipients (69/74, 93.2%) had infections after
HSCT, amongst which bacterial, viral and fungal infection
rate was 35.1%, 90.5% and 9.5% respectively. In contrast,
only 30.8% (8/26) of autologous transplant recipients had
infections (rate of bacterial, viral and fungal infection was
19.2%, 15.4% and 3.8%). HHV-6 and BKV typically
occurred early after HSCT, ADV and VZV thereafter, and
CMV and EBV throughout the entire 2.5-year observation
period. Ex vivo T-cell depletion was a general risk factor
for viral infection with HHV-6 (HR=3.03), BKV
(HR=3.36), CMV (HR=4.45) and EBV (HR=7.15); all
p<0.02. Cancer in second- compared with first-complete
remission was a risk factor for bacterial infection (OR=6.0,
95%CI=1.12-32.2, p=0.037). Patients with gut graft-
versus-host disease were at risk for fungal infections
(OR=12.3, 95%CI=1.33-114.4, p=0.027). The infection-
related mortality (IRM) rate was 10%, which occurred
only in allogeneic HSCT patients with haematological
malignancies receiving cord blood (n=4) or haploidentical
HSCT (n=6). History of bacterial infection after HSCTwas
associated with an increased risk of IRM (HR=4.13, 95%
CI=1.05-16.3, p=0.042).

Conclusion: Our findings in paediatric patients after
contemporary HSCT support both time-dependent and
risk-adapted measures against infective complications to
improve transplant outcome.

Medication Prescriptions in Children and
Adolescents with COVID-19 Infection: A
Propensity Score-Matched Study
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Background and Purpose: Long COVID is a term
describing the lingering symptoms the patients experience
beyond the initial phase of a COVID-19 infection. The
impact of the pandemic on mental health in the paediatric
population has also been well reported. Medication
prescription data provide an objective perspective to
evaluate the impact of COVID-19. Therefore, we aimed to

investigate the medication prescriptions in children and
adolescents with COVID-19 infection and compare them
with COVID-negative controls.

Methods: A retrospective cohort study was performed
using the Clinical Data Analysis and Reporting System.
Cases were all patients aged below 18 years with a positive
PCR test for SARS-CoV-2 and/or a diagnosis code of
COVID-19. Controls were patients who tested negative for
COVID-19 and were hospitalised during the same period.
The prescription data were retrieved up to 12 months after
the initial hospitalisation. Propensity score (PS), the
conditional probability of having COVID-19 infection
given patients' clinical characteristics, was estimated by a
generalised boosted model to balance the differences in the
clinical characteristics between cases and controls. The
prescription data were compared. Statistical analyses were
performed using R software V4.1.3.

Findings: 1,035 children and adolescents with
COVID-19 infection and 3,272 controls were identified.
After PS matching, 852 cases and the same number
of controls were included. The prescriptions of
bronchodilators, inhaled corticosteroids, cromoglycate,
leukotriene, phosphodiesterase type-4 inhibitor, and
antihistamines were higher in the controls than in the cases.
Hypnotic and anxiolytic prescriptions increased in both
COVID-19 patients and control. A more prominent
increase in prescriptions for psychosis and antidepressants
was observed in non-COVID controls. COVID-19 cases
did not obtain more prescriptions for analgesics when
compared to controls.

Conclusion: This study showed that COVID-19
infection had a limited impact on medication prescriptions
among children when compared to COVID-negative
controls. An increase in psychotropic medication use was
observed in both COVID cases and controls, reflecting the
impact of the pandemic on the mental well-being of
children and adolescents.

Acknowledgement: This study was funded in part by
the Health and Medical Research Fund (HMRF) – Food
and Health Bureau Commissioned Research on
COVID-19.
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Tunneled Femoral Central Venous Catheters as
an Alternative Venous Access in Children with
Mediastinal Tumours Complicated By Superior
Vena Cava Obstruction
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Background: In children with malignant mediastinal
tumours with superior vena cava obstruction (SVCO),
jugular access cannot be used for central venous catheter
(CVC) insertion. Tunneled femoral CVC is an alternative
in these cases for administration of chemotherapy and
blood draw.

Purpose: To determine if tunneled femoral CVC can
be used as a durable and safe venous access in children
with SVCO.

Material and Methods: A retrospective analysis of all
paediatric oncology patients with tunneled CVCs from
June 2020 to June 2022 was performed. Primary outcomes
were treatment completion rate and CVC-related
complication incidence rate (IR) per 1000 catheter-days for
tunneled femoral CVCs. The incidence rate ratio (IRR)
was calculated by comparing complication IRs between
tunneled jugular and femoral CVCs using Poisson
regression model.

Results: 159 tunneled CVCs (femoral – 20; jugular –
139) were inserted in 146 patients. 55% of tunneled
femoral CVCs were event-free until completion of
chemotherapy and 20% were still in-situ at time of
analysis. Overall complication IR is 2.3 for tunneled
femoral CVC, with exit site infection being the most
common (IR 1.1), followed by dislodgement (IR 0.4), tip
malposition in lumbar vein (IR 0.4) and inadvertent
femoral artery injury (IR 0.4). No catheter-related
bloodstream infection or thrombosis was identified.
Tunneled femoral CVCs were not associated with higher
risk of complications compared to tunneled jugular CVC
(IRR 1.07, 95%CI 0.41-2.8).

Conclusion: Tunneled femoral CVC is a safe
alternative venous access for children with mediastinal
tumour complicated by SVCO with comparable
complication rate to tunneled jugular CVC.

Congenital Broncho-esophageal Fistula: An
Evasive Vacterl Variant?
ECN LEE,1 LKF LEE,2 NSY CHAO,1 MWY LEUNG,1

WYP WAN3

1Paedatric Surgery, Hong Kong Children's Hospital; 2Cardiothoracic
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Introduction: The common foregut anomaly relating
to VACTERL-association is tracheoesophageal-fistula
(TEF), while congenital broncho-esophageal fistula (BEF)
is rare. Presenting symptoms of H-type TEF and BEF are
sometimes indolent and there is no single investigation
with promising sensitivity, causing delayed diagnoses and
protracted respiratory morbidities. This report presents a
case of H-type BEF with predicaments in diagnostic and
operative considerations.

Case Report: A boy first presented at 6-month-of-age
with recurrent fevers and respiratory symptoms with history
of mild choking. Workups found positive VACTERL features
including cervical plus thirteenth-rib with hemivertebrae,
hypoplastic right-pulmonary-vessels, horseshoe-kidneys, but
tracheobronchoscopy-esophagoscopy failed to identify any
TEF. After recurrent pneumonia, radiographs and computed-
tomography revealed gross hypoplasia and consolidations
of his right-upper-lobe, with mediastinal lymphadenopathy.
Progress computed-tomography at 16-month-of-age
eventually reported a fistula between distal esophagus and
bronchus to right-upper-lobe with absent middle-lobe.
Definitive surgery was proceeded after optimisation with
exclusive nasogastric tube-feeding. Besides fistula
isolation, surgical challenges included isolation/resection
of mediastinal mass plus all adherent diseased lobar
segments ideally without risking pneumonectomy.

Findings: At esophagoscopy, fistula was identified at
distal esophagus and stained endoscopically. Thoracoscopy
revealed absence of right-upper and middle-lobe. Fistula
dissection was uneventful. Diseased apical segment of the
solitary right-lower-lobe in connection was resected
completely, as was a large reactive mediastinal lymph-
node, while preserving inferior segment. The boy recovered
and thrived well after anatomical cure to his symptoms.

Conclusions: BEF and associated airway malformation
is an evasive and extremely rare variant of foregut anomaly.
Timely diagnosis, which can be challenging, is paramount
for optimal surgery and outcome.



Proceedings 69

The Application of Extracorporeal Blood
Purification (EBP) Techniques for Hyper-
bilirubinaemia in Children
WF HUI, KLHON, SW KU
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Introduction: Hyperbilirubinaemia and elevated
levels of bile acids are associated with increased risk of
morbidity and mortality in critical care setting. Various
extracorporeal blood purification (EBP) techniques have
been used for bilirubin and bile acids removal among
critically ill patients but data from paediatric populations
remain scarce. We here reported our experience of
applying different EBP modalities for children with
hyperbilirubinaemia.

Methods: The medical records of children requiring
either single-pass albumin dialysis (SPAD) or
haemoadsorption (HA) for hyperbilirubinaemia in the
Hong Kong Children's Hospital between 3/2019 to 7/2022
were reviewed. The clinical features, outcomes, and
technical details of the EBP procedure of each patient
would be recorded.

Results: Among the 14 episodes of EBP from 6
patients with a median age (interquartile range) of 9.3 (5.5)
years old, 57.1% of them received HA, 33.3% received
SPAD and 7.1% received combined SPAD and HA.All HA
episodes employed the Cytosorb® column. The median
pre-EBP total bilirubin level was 405 (204) μmol/L. For
SPAD, the median treatment duration was 22.5 (10.5)
hours and the median albumin dialysate rate was 35.5 (4.5)
ml/kg/hour. For HA, the saturation duration per episode
was significantly shorter than the corresponding total
treatment duration (8 vs 24 hours, p=0.012), and the
median total dose and effective doses were 9.8 (6.8) L/kg
and 300.0 (163.4) ml/kg/hour respectively The overall
bilirubin removal efficacy was 5.3 (16.2)% for SPAD and
44.6 (14.5)% for HA. A higher HA effective dose
(p=0.004) and a higher pre-HA bilirubin level (p=0.003)
were significantly associated with better removal efficacy.
No major EBP-specific complication was encountered.
The liver enzymes showed improvement in all children.
No patients required liver transplantation and no EBP-
related mortality was recorded.

Conclusion: Both SPAD or HAwere safe and effective
modalities for bilirubin removal among children. Future
studies should investigate the impact of bilirubin removal
on clinical outcomes and explore the factors responsible
for better removal efficacy.

Age of Asthma Onset and the Risk
Cardiovascular Disease: A Two-sample
Mendelian Randomisation Study
NYT NG,1 J ZHAO,2 CCYMAK,1 SL LEE,1* BHYCHUNG1*
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Health, The University of Hong Kong, Hong Kong SAR

*Co-corresponding authors

Background: Asthma as a collective disease is
observationally associated with cardiovascular diseases
(CVDs) in adulthood. Yet causality has not been confirmed
due to the effects of confounders, reverse causality, and the
impracticality of carrying out randomised controlled trials
(RCTs). Mendelian randomisation (MR) is a statistical
method that mimics RCTs through using genetic variants
to proxy the effects of complex traits on health outcomes,
generating causal estimates to guide clinical interventions.

Purpose: This study aims to investigate the causal
impacts of childhood- and adulthood-onset asthma (COA
andAOA) on four adulthood-onset CVDs (coronary artery
disease (CAD), heart failure (HF), atrial fibrillation (AF),
and any stroke).

Methods: Two-sample MR was performed using
publicly available summary statistics. A total of 123 and 56
independent genetic variants were used to predict the risk
of COA (cases: 13,962; controls: 300,671) and AOA
(cases: 26,582; controls: 300,671) respectively. Summary
statistics for AF were obtained from a genome-wide
association meta-analysis study, while data from the
CARDIoGRAM, HERMES and MEGASTROKE
consortium were retrieved for CAD, HF and stroke
respectively. Odds ratios (ORs) for risk of CVDs in
asthmatic cases were calculated using the inverse variance
weighted method. Sensitivity analyses (MR-Egger, MR-
PRESSO and weighted median) were conducted to
evaluate pleiotropy.

Findings: Genetically predicted COA was causally
associated with AF after accounting for horizontal
pleiotropy under the MR-Egger estimate (OR: 1.06,
95% confidence intervals: 1.02 to 1.10). Contrastingly,
genetically predicted AOA was not causal for any CVDs
across all analyses.

Conclusions: These findings support the early-life
origins of adult diseases hypothesis and should be
triangulated with observational evidence to support the
unique management of COA to reduce potential
comorbidity with CVDs.
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MultipleAutoimmune Syndrome (MAS):ARare
Combination
YLKWONG, MCI KUOK, WKYCHAN
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Introduction: Around 25 percent of patients with
autoimmune diseases have a tendency to develop another
autoimmune disorder. When more than one autoimmune
disease coexist, this is defined as polyautoimmunity. When
three or more autoimmune diseases coexist, this is known
as multiple autoimmune syndrome (MAS).

Purpose: This report summarises the clinical
presentations, laboratory values and treatments of a patient
with MAS.

Findings: A 12-year-old Chinese adolescent boy
presented with polydipsia, polyuria, nocturnal enuresis and
weight loss. He was diagnosed with type 1 diabetes and
found to have Hashimoto thyroiditis incidentally. One year
later, he presented with a prolonged remittent and
intermittent fever. He had a painless swelling at his right
neck which progressively increased in size. He had no
constitutional symptoms. He had no family history of
autoimmune diseases. The lymph node biopsy was
suggested of necrotising histiocytic lymphadenitis. His
blood test showed elevation of predominantly aspartate
transaminase (AST) and alanine aminotransferase (ALT).
In addition, he had leukopenia, presence of antinuclear
antibodies (ANA), anti-double-stranded DNA (dsDNA),
anti-cardiolipin, lupus anticoagulant, low complement 4
and positive direct Coomb's test. He was diagnosed with
systemic lupus erythematosus (SLE) which was
manifested by necrotising histiocytic lymphadenitis and
lupus hepatitis. He had three autoimmune diseases, namely
type 1 diabetes mellitus, Hashimoto's thyroiditis and SLE,
which were a rare combination among MAS.

Conclusion: We highlight the importance for
physicians to be aware of the need of continued
surveillance for the development of new autoimmune
diseases in patients who have multiple autoimmune
diseases.

Hesitancy, Reactogenicity and Immunogenicity
of BNT162b2 and Coronavac in Paediatric
Patients with Neuromuscular Diseases
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Background: Vaccination can reduce severe
COVID-19. However, some patients with neuromuscular
diseases (NMDs) have yet to receive COVID-19 vaccines
due to concerns over limited safety and immunogenicity
information for NMDs.

Purpose: To study precisely the factors for hesitancy,
reactogenicity and immunogenicity of BNT162b2 and
CoronaVac in paediatric NMDs.

Methods: NMDs aged 8-18 years and 2-21 years were
invited to complete two longitudinal surveys and join our
vaccination research program, respectively, in early 2022.
Electronic diary was used to record adverse reactions 7
days after vaccination. To evaluate the antibody response,
Blood samples were drawn before each dose and after 28
days to measure levels of SARS-CoV-2 S-RBD IgG and
surrogate virus neutralisation test (sVNT), which were
compared with healthy children and adolescents.

Findings: Forty-one NMDs completed the surveys,
while 22 NMDs joined our reactogenicity and
immunogenicity vaccination study. More respondents
indicated they had or intended to receive the vaccines in
April compared to January 2022 (97.6% vs
73.3%, p=0.002). Two or more family members vaccinated
against COVID-19 was significantly associated
with vaccination (odds ratio: 11.7, 95% CI:
1.81-75.1, p=0.010). Reasons for vaccine hesitancy
included a higher chance of encountering adverse effects
and safety (n=9/41, or 22.0%). Most adverse reactions
were mild, and no severe adverse event was reported.
Geometric mean ratios of S-RBD IgGs and sVNT for
NMDs and healthy population were above the levels of
detection.

Conclusion: Overall, the safety and immunogenicity
profiles of BNT162b2 and CoronaVac for paediatric
NMDs were comparable to healthy children.
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Social Determinants of Paediatric Food Allergy
in Hong Kong: A Population-based Cross-
sectional Study Through the Lens of Health
Equity
CK LAU, HY CHOI, PCY YAU, ASY LEUNG, YQ YIP,
AWS AU, GWK WONG, TF LEUNG

Department of Paediatrics, Faculty of Medicine, The Chinese University

of Hong Kong, Hong Kong SAR

Background: Since the COVID-19 pandemic, there
has been increased awareness of health inequities caused
by disparate disease burdens. The skyrocketing rates of
food allergy (FA) worldwide has underscored the
importance of understanding the social determinants of
FA.

Purpose: To perform the first study examining the
social determinants and health equity of paediatric FA in
the Asia Pacific region.

Methods: Questionnaire responses were collected
from 4432 children aged 2-7 studying in 32 randomly
sampled kindergartens from 2020-2021. Self-reported data
collected include demographics, past health, dietary habits,
environmental factors, and adverse food reactions (AFR),
which is used as the surrogate marker of FA.

Findings: Using the median district income as a proxy
for household income, income does not have a significant
effect on the risk of AFR (p=0.987). There is no significant
difference in the odds of AFR for different ethnicities of
the child (p=0.797) and whether the child is born in Hong
Kong (p=0.573). However, the father being born locally is
associated with higher odds of AFR for the child
(OR=1.47, 95%CI [1.15, 1.90], p=0.02) and increased
burden of AFR on daily life (p=0.002). These effects are
not seen for mothers (p>0.05). There is no correlation
between the father's and mother's educational attainment
and their child's risk of AFR (p=0.055 & p=0.780).
Children with AFR have significantly (p=0.000) more
siblings (mean=0.67, SD=0.715) than those without
(mean=0.82, SD=0.778).

Conclusions: Social determinants do not significantly
contribute to FA and with minimal health inequity in Hong
Kong, in contrast to results reported in North America.

Influence of the PDA Exposure Duration on the
White Matter Maturation in Preterm Infants
LWANG, G LIN, F LIN

Departerment of Pediatrics, University of Hong Kong-Shenzhen Hospital,

Shenzhen, China

Objective: To investigate the effect of exposure
duration of patent ductus arteriosus (PDA) on early white
matter development in preterm infants.

Methods: This study was a retrospective analysis. The
subjects were very low birth weight preterm infants with
patent ductus arteriosus of preterm infants and complete
brain MRI data admitted to NICU of our hospital from
January 2014 to January 2020. The comprehensive score of
white matter morphology and FA values of key white
matter regions were compared between the PDA-closed
group and the PDA-open group.

Results: A total of 67 children were enrolled in this
study, with a gestational age of 28.8±2.3 weeks and an
average birth weight of 1176±289 g. Forty-five children
were included in the PDA-closed group within 28 days,
and 23 children were included in the PDA-open group at
28 days. There were no significant differences in
gestational age, birth weight and MRI scan time between
the two groups (P>0.05). The scores of white matter
comprehensive score of the two groups were 3.37±2.18
and 4.26±1.48, respectively, and the difference was not
statistically significant (P>0.05). The FA values of the left
posterior limb of the internal capsule were 0.524±0.119
and 0.438±0.128, respectively, while the FA values of the
right posterior limb of the internal capsule were
0.525±0.115 and 0.439±0.100, and there was no significant
difference between the two groups (P>0.05).

Conclusion: The exposure duration of PDA in preterm
infants does not affect the developmental maturity of white
matter.
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Identification of Common Genetic Variants in
Lower Vitamin D Supplementation Response in
Hong Kong Hypovitaminosis D Infants
HW TSANG,1 JYL TUNG,1,2 KTS TUNG,1 RNT CHANG,1

GCF CHAN,1 P IP1
1Department of Paediatrics and Adolescent Medicine, The University of

Hong Kong; 2Department of Paediatrics, Hong Kong Children’s Hospital,

Hong Kong SAR

Background: Hypovitaminosis D is associated with
long-term health issues and disease development in infants
and oral supplementation is an effective approach for
minimising the risk. Previous findings in vitamin D
genetics identified genes function in the vitamin D
metabolic pathway is a major determinant of the serum
level. Infants with an identified non-risk haplotype
demonstrated a greater vitamin D supplementation
response by prolonging 25(OH)D half-life in plasma,
which indicates the importance of prior genotyping
of the selected loci if vitamin D supplementation is
recommended.

Objective: To illustrate the dose effects of the selected
variants among vitamin D deficient infants after
400IU/d oral supplementations for a month, providing the
pharmacogenetic information specifically for vitamin D-
deficient infants and patients.

Methods: A vitamin D deficient cohort composed of
58 infants, aged 2 to 24 months, were recruited randomly
from a voluntary screening program in the community and
referred to clinical follow-up with detected vitamin D
deficiency(<25 nmol/L). Genotyping of the selected
variants was performed on the extracted leukocytic DNA
by allelic discrimination. Serum 25(OH)D was measured
in the collected samples during the program recruitment
and after clinical visits by LC/MS-MS method. The
accuracy passed the proficiency testing of the Vitamin D
External Quality Assessment Scheme (DEQAS) by
Endocrine Laboratory, UK. The lower efficacy alleles of
the selected SNPs were identified by a significantly lower
average post-supplemented 25(OH)D concentration in the
corresponding alleles carriers

Results: Seven selected common variants function in
the core vitamin D metabolism were genotyped. All the
hypovitaminosis D infants showed elevated serum
25(OH)D levels after supplementation. The functional
variants rs7041 and rs4588 demonstrated significant allelic
differences in the post-supplemented serum 25(OH)D
levels, suggesting that VDBP is a major determinant in the
variations of the supplementation response in infants with

GC2 was identified as the lowest efficacy VDBP isoform.
Further identification of the lower dose response alleles
was performed by combined haplotype of GC2 isoforms
with the selected polymorphisms' alleles and results
revealed significantly lower post-supplemented serum
25(OH)D concentration in the carriers of GC2-VDR FokI
T, GC2-CYP2R1 G, GC2-CYP27B1 G, GC2-DHCR7 A,
GC2-VDR T, when compared to its GC1S-corresponding
alleles counterparts, suggesting an efficacy variability not
only exerted by VDBP, but also involved genes in the
vitamin D metabolic pathway in infants.

Conclusion: Genetic factor was demonstrated as a
determinant of supplementation response in Hong Kong
infants. VDBP, and its genetic interaction with other
elements in the metabolism, were found in regulating the
infant supplementation response. This preliminary study
provided infant-specific vitamin D genetics data in Hong
Kong and laid down a basis for genomic medicine in this
field.

The Role of JAK/STAT Signalling in
Neuroblastoma Cells Survival and the
Promoting Effect of Mesenchymal Stromal Cells
Y ZHANG, GCF CHAN, PPW LEE

Department of Paediatrics and Adolescent Medicine, LKS Medical

Faculty, The Hong Kong University of Hong Kong, Hong Kong SAR

Neuroblastoma (NB) is the most common extra-cranial
solid tumour of children and frequently metastasizes to
bone and bone marrow. A close interaction between
metastatic tumour cells and the bone marrow
microenvironment, especially the mesenchymal stromal
cells (MSCs), has been proposed as a key step in the
growth and metastasis in several tumour types. However,
little is known regarding the role of bone marrow MSCs in
neuroblastoma. Here, we investigate that JAK/STAT
signalling pathway is important for NB cells proliferation
and migration, as well as the promoting effect of MSCs.
Small-molecular inhibition of STAT3 suppressed NB cells
growth and blocked the effect of MSCs. However, genetic
inhibition of STAT3 in NB cells enhanced the tumor
proliferation and may be due to the crosstalk with STAT1.
Subsequently, we found that MSCs derived factors
activated both STAT1 and STAT3 in NB cells, and single
genetic inhibition of STAT1 or STAT3 didn't block the pro-
tumourigenic activity of MSCs. Whereas, blocking JAK/
STAT pathway using JAK inhibitor or knockdown of both
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STAT1 and STAT3 dramatically attenuated the NB cells
proliferation and the promoting effect of MSCs. Similarly,
MSCs also enhanced NB cells migration and could be
suppressed by the treatment of JAK inhibitor. Therefore,
interference with JAK/STAT signalling might offer a
therapeutic strategy for neuroblastoma patients.

Ex-vivo TCRαβ/CD45RA Depleted Haematopoietic
Stem Cell Transplantation for Chronic
Granulomatous Disease – First Cases in Hong
Kong
W LIANG,1,2 DSY LAM,3 FYS YAU,4 CH WONG,1 F CHOI,1

WH LING,1 KN CHEONG,1 WYK CHAN,1 DKL CHEUK,1

WH LEUNG,1 PPW LEE1,2

1Hong Kong Children’s Hospital, Hong Kong SAR; 2The Hong Kong

University-Shenzhen Hospital, China; 3Tuen Mun Hospital, Hong Kong

SAR, 4Queen Elizabeth Hospital, Hong Kong SAR

Background: Chronic granulomatous disease (CGD)
is a rare inherited primary immunodeficiency caused by
CYBB, CYBA, NCF1, NCF2 and NCF4 mutations.
Patients with CGD are at increased risk of life threatening
bacterial and fungal infections, and inflammatory disease.
Allogenic hematopoietic stem cell transplantation (HSCT)
is a curative treatment for CGD. Haploidentical HSCT
could be an option in some CGD patients for whom HLA-
matched donors are not available.

Objective: To describe the clinical course of two CGD
patients undergoing haploid HSCT

Methods: Clinical, laboratory and immunological data
were collected from medical records. Conditioning
regimen consisted of Campath (0.2 mg/kg/day from D-13
to D-10), Busulfan (4.8 mg/kg/day from D-7 to D-5) or
Treosulfan (12 g/m2/day from D-7 to D-5), Fludarabine
(40 mg/m2/kg/day from D-7 to D-4) and Thiotepa (5 mg/
kg/dose Q12H D-4). Peripheral blood stem cells were
collected by leukapheresis from the parents after G-CSF
mobilisation. Harvest product was processed by TCRαβ
and CD45RA depletion by magnetic beads using the
ClinicMACS device. The processed stem cells were
infused on D0. Dihydrorhodamine (DHR) assay was used
to evaluate the function of neutrophils on D+30.

Results: P1 is a 4-month-old girl with NCF1 mutation,
who presented with pulmonary aspergillosis at 2 months.
P2 is a 26-month-old boy with exon 1-3 deletion of CYBB
gene and McLeod neuroacanthocytosis syndrome (MLS),
who experienced recurrent lymphadenitis and perianal
abscess. Both underwent haploidentical HSCT in

September 2022 and received conditioning regimen as
described above. The number of CD34+ cells reinfused
were 10×106/kg and 12×106/kg respectively. Neutrophil
engraftment occurred on D+12 and D+11 respectively,
platelet engraftment on D+7 and D+9 respectively. For P1,
whole blood chimerism was 100% on day 14 and remained
at 100% on D+60. For P2, whole blood chimerism was
100% on D+14 and down to 98% at D+30, so Donor
Lymphocyte Infusion was given. DHR on D+30 showed
normal results in both patients. P1 showed resolution of
pulmonary aspergillosis and P2 had recovery of perianal
abscess and lymphadenitis post-HSCT. Both patients
did not have graft-versus-host disease (GVHD), viral
reactivations or organs complications. P1 was discharged
on D+33 and P2 was discharged on D+28.

Conclusions: Haploidentical HSCT with ex-vivo
TCRαβ/CD45RA depletion is an effective and safe
treatment option for clearance of pre-existing infections
in CGD. Neutrophil function recovers rapidly upon
engraftment, and the incidence of GVHD and viral
infections is low in the early post-HSCT period.

Large Cell/Anaplastic Medulloblastoma with
Heterozygous Variants in MSH6 Gene: A Case
Report
CLI,1 JCHEN,1APYLIU,2 SMCLEUNG,1M SHU,1NSTSOI,1

GCF CHAN1,2

1Department of Pediatrics, HKU-Shenzhen Hospital, Shenzhen, China;
2Department of Paediatrics and Adolescent Medicine, Hong Kong

Children's Hospital, Hong Kong SAR

Background: Constitutional mismatch repair
deficiency (CMMRD) is caused by bi-allelic germline
mutations in mismatch repair genes: MSH6, MSH2, PMS2
or MLH1. This entity is a childhood cancer predisposing
syndrome with autosomal recessive mode of inheritance.
Many patients with CMMRD syndrome additionally
develop signposting noncancerous features, most
frequently cutaneous pigmentation alterations.

Case presentation:We report on a 6-year-old boy with
a large cell/anaplastic medulloblastoma and a conspicuous
skin pigmentation that included multiple café-au-lait spots,
freckling and Mongolian macules. He has no obvious
family health history of Lynch syndrome-associated
cancers. The diagnosis of CMMRD syndrome was
based on next generation sequencing analysis showing
heterozygosity for MSH6 variant c.2150_2153del
(p.V717fs*18) and MSH6 variant c.3261del
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(p.F1088Sfs*2).
Conclusions: CMMRD should be suspected in patients

who present with childhood cancer and skin features
resembling neurofibromatosis type I. DNA-sequencing
analysis is of value in identifying people who may have
CMMRD syndrome.

Empowerment Program of Developmental
Positioning in Preterm Babies for NICU Nurses
L NG, KY AU, D CHAN, WS HO, HL LEUNG, DTY NG,
GS CHIU, WM LEE

Department of Paediatrics and Adolescent Medicine, Queen Mary

Hospital, Hong Kong SAR

Background: Preterm infants are the majority in
Neonatal Intensive Care Unit (NICU), they face challenges
when growing up in the extrauterine environment. As there
is a lack of a definite official guideline on preterm infant
positioning in our department, and positioning is a rather
subjective measure, some nurses with less experience may
feel confused about learning different practices of
positioning a preterm infant. According to Santos et al.
(2017), following a standardised procedure while
positioning infants brought a positive effect on
physiological and behavioural factors that could influence
preterm infants’ development. Thus, it is important to use
an objective tool for guiding fellow nursing staff in
positioning a preterm infant.

Aims: The project aimed to reinforce the importance of
developmental care to NICU staffs, and to improve their
nursing skill in positioning preterm babies.

Objectives: (1) Explore the existing evidence for ideal
positioning in preterm babies; (2) Educate frontline nurses
whose year of experience <5 years and without NICU
Post-registration Certification by face-to-face teaching and
hands-on practice sessions; (3) Provide standardised and
clear instructions on routine repositioning of preterm
babies; (4) Introduce the use of Infant Positioning
Assessment Tool (IPAT) in assessing competence in
positioning

Methods: A prospective observational study was
conducted to investigate the performance of handling
developmental care on positioning preterm babies for
NICU staffs after education program implementation.
Thirty NICU nurses at the Department of Paediatrics &
Adolescent Medicine of Queen Mary Hospital (PAM,
QMH) were recruited by convenience sampling to perform

positioning for eligible preterm babies. Their competency
was scored under IPAT by assessors. The reliability and
effectiveness of the IPAT was guaranteed (Coughlin,
Lohman & Gibbins, 2010). Cronbach's alpha 0.972 was
calculated and indicated that the IPAT had internal
consistency (Spilker et al., 2016). A written pre- and post-
test was used to assess their baseline knowledge and
confidence on infant positioning. An educational program
was delivered after pre-assessment, on 1:1 or 1:2 basis,
with educational talk, PowerPoint slides training material
and poster. Demographics data was collected with primary
outcome as IPAT score. Secondary outcome included pre-
and post-assessment scores, staff confidence level and
program evaluation score among nurses.

Findings: (1) The average IPAT scores before and after
the program were 8.90 and 11.20 respectively. (2) The
average total pre-test score was 20.53 / 27.00 whereas the
average total post-test score was 25.06 / 27.00. (3) The
mean scores confidence level ranged from 3.50 to 3.90
before the program and was around 4.50 (95%).
Significant improvements were observed in baby
positioning, staff knowledge in positioning strategies and
confidence level.

Conclusions: This empowerment program
successfully improved staff skills, knowledge, and
confidence on developmental positioning of preterm
babies. However, the target population of this program
only covered nurses without specialty training, while
competency and knowledge in experienced staff were not
assessed. Further study to include all the NICU nurses into
the educational program might be needed. To maintain
sustainability of the program, adoption of IPAT could be
considered as an assessment tool into daily practice to
ensure the proper positioning to be carried out in preterm
infants.
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A Two-year Review of Functional Outcomes at
PICU Discharge in Haemato-oncology Children
at a Tertiary Oncology Centre in Hong Kong
KKY LEUNG,1 S RAY,2 GCF CHAN,3 KLHON1

1Paediatric Intensive Care Unit, Department of Paediatrics andAdolescent

Medicine, Hong Kong Children's Hospital, Hong Kong SAR; 2Paediatric

Intensive Care Unit, Great Ormond Street Hospital, London, United

Kingdom; 3Department of Paediatrics and Adolescent Medicine, Hong

Kong Children's Hospital, Hong Kong SAR

Background: Advancements in cancer treatment have
resulted in longer survival in haemato-oncology patients,
often comes at the expense of therapy-associated new
morbidities. Functional outcomes of these survivors can
significantly impact their quality of life. The prevalence of
morbidity in general PICU survivors at discharge is 4-8%.
The aim of this study is to evaluate functional outcomes of
haemato-oncology patients at PICU discharge, and to
identify risk factors associated with these outcomes.

Methods: This is a retrospective observational study of
all children with a haemato-oncology diagnosis or
undergoing haematopoietic stem cell transplantation who
have been admitted to the Hong Kong Children's Hospital

PICU over a 2-year period. Functional status upon
admission and discharge were evaluated by validated
instruments and compared. Univariable and multi-variable
analyses were employed to identify risk factors associated
with the development of new morbidities.

Results: Out of 288 PICU admissions, there were 277
live discharges, of which 52 (18.8%) developed new
morbidities. Emergency admission, severity of illness at
admission, organ dysfunction and support were all
associated with new morbidities with univariable analysis.
After adjusting for associated factors, higher Paediatric
Logistic Organ Dysfunction 2 score at admission was
significantly associated with development of new
morbidities (p<0.001).

Conclusions: Critically-ill children with haemato-
oncological diseases had a higher rate of developing new
morbidities compared with the general PICU population.
This was significantly associated with severity of illness at
admission. Further work is warranted to understand the
lasting effects of these new morbidities and interventions
that may mitigate them.
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Clinical Quiz
What is the diagnosis?
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Answer to "Clinical Quiz" on Pages 79-82
N.B. The Editors invite contributions of illustrative clinical cases
or materials to this section of the journal.

Case History

The proband is a 5-year-old boy born full term to
non-consanguineous Chinese parents. He was referred to
clinical genetic service for pre-lingual onset bilateral mild
to moderate hearing loss (Figure 1). He had no dysmorphic
features, and the morphology of his ears was normal. He
had no developmental delay. His elder brother also had
right severe hearing loss and left mild high-frequency

hearing loss with pre-lingual onset (Figure 1). His brother
was non-syndromic, and was put on hearing aids. He had
normal development except mild speech delay and
articulation problem. His parents had normal hearing
(Figure 1). No significant family history of hearing loss
was known.

Figure 1 Pedigree of the family.
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MCQ

Instruction:
1. Please use pencil to shade the box for the best and correct answer (only one answer for each question).
2. Send back the answer sheet (see loose leaf page) to the Hong Kong College of Paediatricians. One point will be awarded

to each article if ≥3 of the 5 answers are correct. The total score of the 4 articles will be 4 CME points.

(A) Investigation of the Efficacy of Short-term Use
of Lansoprazole in the Treatment of Reflux
Esophagitis in Children

1. Which of the following is not one of the
extraesophageal signs of gastroesophageal reflux
disease (GERD)?
a. Cough
b. Laryngitis
c. Pharyngitis
d. Sinusitis
e. Vomiting

2. Which of the following is not one of the underlying
diseases associated with GERD?
a. Neurological impairment
b. Esophageal atresia
c. Prematurity
d. Congenital heart disease
e. Asthma

3. Which of the following is not a symptom of GERD
symptoms that may help in the accurate diagnosis of
the disease?
a. Cough
b. Food aversion
c. Feeding difficulties
d. Repeated regurgitation episodes
e. Poor weight gain

4. Which of the following is not one of the drugs used in
the treatment of GERD in children?
a. H2 Receptor antagonists
b. Omeprazole
c. Sucralfat
d. Esomeprazole
e. Lansoprazole

5. Which of the following is not one of the side effects
associated with long-term use of proton pump
inhibitors (PPI)?
a. Abdominal pain
b. Headache
c. Diarrhoea
d. Bloating
e. Chest pain

(B) Is Phosphate Enema Treatment Effective in
Ileocolic Intussusception?

1. Which of the following is a late symptom in patients
with intussusception?
a. Abdominal pain
b. Nausea
c. Loss of appetite
d. Restlessness
e. Rectal bleeding

2. Which patient with intussusception is treated with
phosphate enema?
a. Long segment ileocolic intussusception
b. Short segment ileocolic intussusception
c. Symptom duration was more than 48h
d. Young children
e. Presence of lead points

3. Which is not a factor affecting the success of
nonsurgical treatment?
a. Symptom duration
b. Blood in the stools
c. Loss of appetite and restlessness
d. The age of the patient
e. The length of intussusception

4. Non-surgical treatment can be applied in which
intussusception patient?
a. Patients with findings of peritonitis
b. Patients with findings of intestinal necrosis
c. Patients with findings of ıntestinal perforation
d. Patients with abdominal pain and nausea
e. Patients with findings of shock

5. Which is not an advantage of phosphate enema
therapy?
a. Non-exposure of the patient to radiations
b. Immediate radiologist support.
c. Low risk of complications
d. Low risk of recurrence
e. Ease of application
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(C) Imaging Before Operation for Undescended
Testes: Is It Necessary?

1. Undescended testis can be seen in how many
percentages of male born full term?
a. 0.1%
b. 1%
c. 5%
d. 15%
e. 20%

2. What procedure brings down the testis and fix it in the
scrotum?
a. Gastrostomy
b. Orchidectomy
c. Orchidopexy
d. Gastropexy
e. Splenectomy

3. When is the recommended timing for surgical
correction of simple undescended testis according to
international guidelines?
a. At birth
b. 0-6 months
c. 6-12 months
d. After 24 months
e. After 10 years old

4. Which preoperative investigation can help us to decide
the operative approach in simple undescended testis?
a. Ultrasound
b. Magnetic resonance imaging
c. Examination under anaesthesia
d. Doppler ultrasound
e. Abdominal X-ray

5. In our study, ultrasound can only correctly identify
testicular position in…
a. 16% of patients
b. 26% of patients
c. 36% of patients
d. 46% of patients
e. 56% of patients

(D) Sirolimus for the Treatment of Benign
Vascular Anomalies in Children: A Single
Centre Experience

1. Benign vascular anomalies include?
a. Capillary malformations
b. Lymphatic malformations
c. Arteriovenous malformations
d. Infantile haemangioma
e. All of above

2. Sirolimus has?
a. Pro-tumour activity
b. Immunosuppressive activity
c. Angiogenic activity
d. Lymphangiogenic activity
e. mTOR exhibitor activity

3. Patients with vascular anomalies may receive
sirolimus treatment when there is?
a. Extensive capillary malformation covered whole
body

b. Lymphatic malformation unresponsive to
sclerotherapy

c. Arteriovenous malformation not amenable to
surgery

d. Infantile haemangioma resistant to combined oral
propranolol and corticosteroid

e. All of above

4. In benign vascular anomalies, sirolimus improves?
a. Mass effect
b. Ulceration
c. Vessel regeneration and invasion
d. Pain
e. Phlebitis

5. To manage sirolimus use for the treatment of benign
vascular anomalies in children, there is definite
information about?
a. Dosage
b. Duration of therapy
c. Efficacy
d. Safety
e. None of above

Answers of October issue 2022

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

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

(C) 1. e; 2. e; 3. e; 4. d; 5. d

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

The clinical diagnosis is non-syndromic hearing loss with likely autosomal recessive mode of inheritance. Genetic
analysis revealed that the proband carries two compound heterozygous pathogenic variants in the GJB2 gene, which
are NM_004004.5(GJB2) c.109G>A p.(Val37Ile) and NM_004004.5(GJB2) c.235del p.(Leu79Cysfs*3) (Figure 2).
Parental testing revealed that the parents are heterozygous carriers, with his father carrying the c.235del variant and
his mother carrying the c.109G>A variant (Figure 2). Testing on his elder brother showed that he carries the two
pathogenic variants as well (Figure 2). Hence, the molecular diagnosis of GJB2-related non-syndromic hearing
impairment (NSHI) inherited in autosomal recessive manner was substantiated in both the proband and his affected
brother.

GJB2-related NSHI and Molecular Genetics of GJB2 gene

The GJB2 gene (OMIM*121011) codes for Connexin 26 (CX26), also known as Gap Junction Beta-2 protein.
Connexins are building blocks of gap junctions. Gap junctions allow direct intercellular exchange of ions and
molecules through their central aqueous pores and permit synchronisation of activity in excitable tissues and the
exchange of metabolites and signal molecules in non-excitable tissues.1 CX26 is expressed in nonsensory epithelial
cells among which hair cells are dispersed. It is suggested that deafness associated with CX26 mutations may be
caused by reduced endolymphatic potassium ions recycling from the sensory hair cells back to the endolymph, or by
abnormalities in the exchange of other metabolites through the cochlear gap.2

This patient is suffering from GJB2-associated non-syndromic hearing loss and deafness (DFNB1) inherited in
autosomal recessive manner. DFNB1 is characterised by congenital non-progressive mild-to-profound sensorineural
hearing impairment, with no other associated medical findings present. DFNB1 should be suspected if an individual
presented with the following:1

- Congenital, non-progressive sensorineural hearing loss
- No other systemic finding suggestive of syndromal hearing loss
- Family history / pedigree suggestive of autosomal recessive inheritance

Figure 2 Pedigree showing GJB2 mutations carried in the family.

CLINICAL QUIZ (p76) ANSWER
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A diagnosis of GJB2-related DFNB1 is established when biallelic pathogenic variants in GJB2 are detected by
molecular genetic testing. The majority (99%) of individuals with GJB2-related DFNB1 are homozygous or
compound heterozygous carriers of GJB2 pathogenic variants. The rest carry one GJB2 pathogenic variant and a large
deletion that involve both GJB2 and GJB6.1

Except from hearing impairment, individuals affected by GJB2-related DFNB1 are otherwise healthy and enjoy
normal lifespan.1

It should be noted that some specific GJB2 mutations can be associated with other allelic disorders apart from
DFNB1, e.g. Non-syndromic hearing loss and deafness (DFNA3) inherited in autosomal dominant manner
(OMIM#601544), Palmoplantar keratoderma with deafness (OMIM#148350), Keratitis-ichthyosis-deafness (KID)
syndrome (OMIM#148210), Hystrix-like ichthyosis-deafness (HID) syndrome (OMIM#602540)... etc. Sometimes a
particular genotype can be found in two phenotypes at the same time.

Prevalence of GJB2-related DFNB1

The prevalence of specific variants in GJB2 is highly dependent on ethnicity or population subgroups. One study
suggested that the most prevalent mutations in population subgroups were c.35del (65% of mutant alleles) in Arabs,
c.167del (84%) in the Jewish Ashkenazi population, and c.109G>A (p.V37I) (37%) in Asians. Persons of African
origin did not carry a "common" mutation.3

Studies have also been performed in the Chinese Han population. One study suggested that mutations in GJB2
gene are responsible for approximately 34.96% of non-syndromic hearing loss in the Han Chinese population in
eastern China. In this cohort, c.235del is the most frequently observed pathogenic mutation, followed by
c.299_300del.4 The frequency of c.109G>A (p.V37I) variant in hearing-impaired subjects was also observed to be
much higher than in the control cohort.

In a local study published in 2018, the most prevalent mutated allele was GJB2 c.109G>A, followed by GJB2
c.235del. These alleles had a carrier frequency of approximately 10.29% and 1.88% respectively. This indicates a high
carrier frequency of GJB2 c.109G>A in a Chinese population, but is relatively rare in Caucasians.5

A study performed on 123 Hong Kong Chinese families suggested that the carrier frequency of GJB2-related
hearing loss is as high as 1 in 4, especially the c.109G>A (p.V37I) mutation, which has low penetrance and is
prevalent in the Chinese population.6

Genotype-Phenotype Correlations in GJB2-related DFNB1

Numerous studies have shown that it is possible to predict the phenotype based on a genotype.1 Some are more
associated with mild to moderate hearing loss, while some are more associated with severe to profound hearing loss.7
One study identified 83 variants and classified them into truncating and non-truncating. Forty-seven were predicted
non-truncating (e.g. missense variants) and 36 were predicted truncating (e.g. nonsense or frameshift variants). Three
genotype classes: biallelic truncating (T/T) variants, biallelic non-truncating (NT/NT) variants, and compound
heterozygous truncating/non-truncating (T/NT) variants were then established. The study showed that T/T variants are
more associated with profound hearing loss, while NT/NT variants are more associated with mild hearing loss. On the
other hand, the genotypes of T/NT variants are more variable and harder to predict.3

A study performed on 1,067 Han Chinese subjects with non-syndromic hearing loss4 suggested that the c.109G>A
(p. V37I) variant results in a rather mild phenotype that is less severe than frameshift mutations such as c.35del and
c.235del mutations. Patients with homozygous or compound heterozygous for the same pathogenic mutation exhibit
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a wide variation in the phenotypic expression of hearing loss. In another study, the c.109G>A variant is found to be
typically associated with mild-to-moderate hearing loss with incomplete penetrance.8

On the other hand, the c.235del variant was found to be associated with significant variation in the binaural HL
phenotype, evidencing a high level of genetic heterogeneity. In this cohort of patients with c.235del variant, profound
hearing loss was most common; however, a considerable proportion of cases exhibited moderate or moderately severe
hearing loss.9

Genetic Counselling

GJB2-related DFNB1 is inherited in autosomal recessive manner. Heterozygotes are asymptomatic. Parents of an
affected child are obligate heterozygotes. Each sibling of an affected child has a 25% chance of being affected, a 50%
chance of being an asymptomatic carrier, and a 25% chance of being unaffected and not a carrier. The offspring of an
affected individual are obligate carriers of a GJB2 pathogenic variant. Prenatal testing for a pregnancy and pre-
implantation genetic testing for DFNB1 are possible if prior identification of GJB2 variants in the family is available.1

Management of GJB2-related DFNB1

Management of GJB2-related DFNB1 is dependent on the severity of hearing impairment. This may include
fitting hearing aids and cochlear implantation if the hearing loss is profound. Social support in the form of appropriate
training and education program should also be provided. Regular follow-up and surveillance is recommended. This
can be done in the form of annual examinations and repeated audiometry to confirm the stability of the hearing loss
status.

It is beneficial to identify any underlying genetic causes in a child presenting with hearing loss as early as possible.
Children with hearing loss identified before 6 months of age who begin appropriate interventions demonstrate superior
language skills to those identified after 6 months of age. Early identification of mutations can also inform medical care
and improve prognosis.5 Thus, if compound heterozygous/homozygous GJB2 pathogenic variants have been
identified in the proband, it is appropriate to clarify the genetic status of at-risk siblings shortly after birth.1

Individuals with hearing loss should avoid environmental exposures known to cause hearing loss. Avoidance of
repeated overexposure to loud noises is essential among these for persons with DFNB1 and mild-to-moderate hearing
loss.1

Conclusions

GJB2 mutations are one of the most common causes of non-syndromic hearing loss. GJB2-related DFNB1 is
characterised by congenital non-progressive mild-to-profound sensorineural hearing impairment, with no other
associated medical findings present. This condition is inherited in autosomal recessive manner. Numerous pathogenic
variants have been identified, and their prevalence depends on the ethnicity. In the Chinese Han population, c.109G>A
(p.V37I) and c.235del and are the two most prevalent = pathogenic variants. The c.109G>A variant is associated with
mild-to-moderate hearing loss, whereas the c.235delC variant has more variable phenotypes and tends to be more
severe than the c.109G>Avariant. Genetic testing is required to confirm a suspected case. Management of this disease
is mainly by treating the manifestations and providing appropriate support to ensure normal development. It is
recommended to establish a molecular diagnosis as soon as possible to guide medical care and improve prognosis.
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