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As clinicians, we are very much accustomed to the diagnose-and-treat version
of medicine. In parallel, the anticipate-and-prevent version of healthcare is no
less important. The word anticipate has its origin from the Latin anticipat,
literally meaning to act in advance, from anticipare, based on ante- (before) and
capere (take). The values of foresight from individual to societal level, from
animals to humans, and from business to healthcare sectors have been
acknowledged.
Inherent to anticipation is the consideration of future possibilities and
availabilities of a window period, albeit may only be a short one, for
implementation of actions that may influence outcomes. As an example, in
anticipation of climate-related health threats, the health care system has a dual
role in both adaptation and mitigation.1 In the clinical setting, in anticipation of
a possible stormy post-operative course after open heart surgery, the paediatric
cardiac intensivist would exhaust means to prevent the occurrence of probably
complications.
In this issue of the Journal, several articles have illustrated the anticipateand-prevent attitude relevant to the practice of paediatric medicine. Leung
et al reported on behalf of the Working Group commissioned by the
Hospital Authority, Hong Kong, Paediatric Coordinating Committee the
results of a retrospective survey on hyponatraemia across all acute
paediatric units within Hospital Authority. 2 They found in this one-year
survey that hyponatraemia occurred in about 8.8% of all paediatric
admissions and identified the use of hypotonic intravenous fluid as a likely
contributor. Careful prescription of intravenous fluid with proactive
prevention of hyponatraemia is a logical conclusion. In another article, Chan
et al examined the hygiene knowledge and handwashing practice among
kindergarten children and evaluated further the effect of an intervention
through giving a hygiene thematic lecture. 3 Despite some effects on the
thematic lecture on the percentage of kindergarteners fulfilling the
recommended handwashing standard, it remained relatively low at about 15%.
The importance of promoting hand hygiene amid the current pandemic
cannot be over emphasized. How to proactively improve this practice at the
community level given the findings of this study is the next logical question.
Two other original articles illustrate the importance of anticipation of
patients and doctors, respectively. Çuhaci Çakir et al examined the pain
anticipation and response of infants to two different intramuscular vaccine
injections, 4 while Altay et al described their 4-year experience of a single
centre with regard to the causes of gastrointestinal bleeding in a relatively
large cohort of paediatric patients.5 Anticipation of the likely causes of the
upper and lower gastrointestinal bleeding facilitates the arrival at a correct
diagnosis and institution of appropriate clinical management.
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In a variety of domains, it is perhaps reasonable to concur
that the ability to anticipate events that are going to happen
is a defining characteristic of outstanding performers in
their own fields. In demanding sports activities in which
the players need to deal with rapid dynamic changes, the
ability to anticipate and pick up kinematic cues, recognise
global patterns of play and utilise contextual information
would inform judgement.6-8 In a study on how decision
making among obstetricians improves birth outcomes by
reducing caesarean section rates, Currie and Macleod
showed that better procedural skills increases the use of
this intensive procedures for everyone, while better
decision making of the obstetrician results in a reallocation
of procedures from fewer low risk to high risk cases.9 The
ability to anticipate in medical decision making may after
all also be a defining characteristic of clinicians.
Anticipation can be a catalyst in the formulation of
preventive and proactive medical care. The anticipate-andprevent approach may operate in individual paediatric patient
at the hospital setting level, on populations at a national
level, or even on human beings as a whole at a planetary
level. In the strategic development of genomic medicine in
Hong Kong, the Government has announced the launching
of a large scale genome sequencing project to build up a
database for research, treatment and diagnosis.10 Capitalising
on personalised health data and gene-based testing results,
precision preventive medicine has been speculated to enable
a revolutionary change in medical practice.11 The evidence
remains yet, however, to be provided.12
If we have learned anything from Lao Tsz, it is that to
'anticipate the difficult by managing the easy'.
YF Cheung
Chief Editor
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Original Article
Hyponatraemia in Hospitalised Children: A Retrospective
Survey in Acute Paediatric Admissions in Hong Kong with
Focus on Intravenous Fluid Practices
LCK LEUNG, KC CHAN, WKY CHAN, YK NG, LY SO, CM CHOW, ALT MA,
G TONG, OY WONG, EYL POON, MK TAY, KM CHEUNG, PM TANG, SY LAM
Abstract

Purpose: Recent intravenous fluid (IVF) guidelines advocate empirical isotonic maintenance fluids
in children to prevent potentially dangerous hyponatraemia. To see if this practice is appropriate for
Hong Kong, we aimed to review the frequency and nature of hyponatraemia in acute paediatric
settings, and its association with hypotonic IVF usage. Methods: Using Hospital Authority CDARS,
we identified all public hospitalisation episodes of children aged 1 month to 18 years with
hyponatraemia (Na<135 mmol/L) during 2015. Those with severe hyponatraemia (Na<127 mmol/
L) had their clinical details and IVF use analysed. Findings: Hyponatraemia occurred in 8.8% of
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60,960 paediatric admissions. True severe hyponatraemia occurred in 0.22% of all admissions, with
56% occurring at admission. Five cases had hyponatraemic seizures. Of 110 cases with hypovolaemic or
euvolaemic severe hyponatraemia, 22 cases of hospital-acquired hyponatraemia were identified where
hypotonic fluids likely contributed, as replacement, hyperhydration or maintenance fluids. Conclusions:
Serious hyponatraemia may occur in association with hypotonic IVF. Paediatricians must prescribe IVF
with care. Safe prescription practices are discussed.
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Introduction
The mainstream intravenous fluid (IVF) prescription
practice in paediatrics had for years been based on the
work of Holliday and Segar in 1950s in healthy children,
where the "ideal" maintenance fluids was calculated to be
0.2% sodium and 5% glucose.1 Since the 1990s, reports of
over 100 cases of iatrogenic deaths or permanent neurologic
impairment related to hyponatraemia in hospitalised
children (including previously healthy children after
elective surgery or simple problems like viral infections)
have pointed to the dangers of hypotonic fluids, due to the
common entity of syndrome of inappropriate ADH (SIADH)
in many physiological or disease states, impairing free water
excretion.2
The UK National Health Service 2007 alert 3
recommended 0.45% saline for maintenance fluids for
the majority of children and 0.9% saline for children at
risk for hyponatraemia. Since then, there have been many
randomised controlled trials (RCT) and metanalyses
comparing hypotonic and isotonic fluids, initially in
post-operative and paediatric intensive care unit (PICU)
children, but recently in general paediatric settings also.4-6
These trials and metanalyses have all shown isotonic
fluids to be protective against hyponatraemia; and is a
safer choice than hypotonic fluids. However, the risk
of hyponatraemia in general paediatric settings is
considered low, and with concerns about hypernatraemia,
hyperchloraemic acidosis and fluid overload from
isotonic fluids, the recommendations of using isotonic
fluids were not widely followed.7,8
In 2015, the National Institute for Health and Care
Excellence (NICE) published a guideline on intravenous
fluid therapy in hospitalised children, recommending initial
use of isotonic crystalloids for routine maintenance.9 This
was followed an American Academy of Pediatrics (AAP)
clinical practice guideline that strongly recommended the
use of isotonic maintenance IVF.10 An informal survey in

2016 amongst acute paediatric units within the public
system (Hospital Authority or HA) in Hong Kong showed
0.45% saline to be the most common empirical choice
for IVF, followed by 0.3% saline; while isotonic solution
was not a routine. There is thus a need to review IVF use in
the local general paediatric setting. A Working Group
was commissioned by HA Paediatric Coordinating
Committee in 2016 to perform a retrospective survey on
hyponatraemia across all acute paediatric units within HA,
which looks after ~80% children requiring acute hospital
care in Hong Kong. The aim is firstly, to find out the
prevalence of hyponatraemia in acute paediatric, nonsurgical settings in Hong Kong, and identify the clinical
situations where it occurs. The second aim is to see if
hypotonic IVF is a contributing factor to hyponatraemia.
This information may shed light on the need to modify
existing IVF practices.

Methods
Using the HA Clinical Data Analysis & Reporting
System, we searched for hospitalisation episodes of
children admitted aged 1 month to 18 years into all 12 HA
acute paediatric units during the year 2015, with serum
sodium (Na) of <135 and <130 mmol/L at any stage during
the hospitalisation. To focus on general paediatric cases,
neonatal and surgical cases were excluded.
Due to the large number of cases and the preliminary
impression that a significant proportion of those with Na
128-129 mmol/L had hyponatraemia at presentation and
unlikely to be related to IVF, only those with Na of
≤127 mmol/L (defined as severe hyponatraemia) were
systematically studied. We believe this will include all
cases of clinically significant hyponatraemia. Each patient's
record and intake-output chart was checked by the
respective center coordinator. Age; principle and secondary
diagnoses; admission sodium level; timing and lowest
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sodium level; symptoms of hyponatraemia are noted. The
composition, volume and duration of intravenous fluids as
bolus, replacement or maintenance; proportion and type
of oral fluids are recorded; together with subsequent
management and progress of sodium level. Likely causes/
contributors to hyponatraemia are noted if known,
including dehydration, fluid overload, drugs, laboratory
pointers to SAIDH. One investigator (LCKL) went through
the case information and selected out those for which IVF
are likely contributors to hyponatraemia, seeking
consensus with center coordinators and Working Group
members. As dilutional hyponatraemia is the cause in fluid
overload cases (and the key is fluid restriction and not IVF
composition), our analysis mainly focused on euvolaemic
or hypovolaemic cases and their relationship with IVF
practices. The study is approved by the Hospital Authority
Ethics Committees.

Figure 1 Breakdown of hyponatraemia cases amongst
inpatients admitted to HA acute paediatric units in 2015.
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Results
Prevalence and Causes of Hyponatraemia

Out of a total of 60,960 paediatric admission episodes
in 2015, the number of episodes with Na <135 mmol/L,
<130 mmol/L and 127 mmol/L were 5359 (8.8%), 357
(0.59%) and 172 (0.28%) respectively (Figure 1). The 172
severe hyponatraemia (Na ≤127 mmol/L) cases were
studied in detail, and 136 episodes were true
hyponatraemia. The proportions that were hypovolaemia,
euvolaemia and hypervolaemia are illustrated in Figure 2.
Hypervolaemic cases are dilutional hyponatraemia and
unrelated to IVF, so are not the focus of this survey. Of
the remaining 110 hypovolaemia and euvolaemic cases,
hypovolaemic hyponatraemia cases mainly included
dehydration due to gastro-intestinal loss or poor oral
intake; only one case from renal fluid loss. Euvolaemic
hyponatraemia cases were likely related to SIADH. Over
half had infectious/inflammatory conditions, of which a
significant proportion (40%) occurred in children with
chronic illness (like neuromuscular diseases, epilepsy).
Other euvolaemic cases had central nervous system (CNS)
conditions (28%) or cancer related causes (20%).
A breakdown of the diagnoses as related to severity of
hyponatraemia is seen in Table 1. Hyponatraemia cases
related to hypovolaemia rarely had profound hyponatraemia
of Na ≤120 mmol/L. However, 20% (12/61) euvolaemia
cases had profound hyponatraemia, showing SIADH related
cases are more prone to profound hyponatraemia.

Figure 2 Causes of ALL true severe hyponatraemia
(Hypovolaemia, Euvolaemia and Hypervolaemia) n=136 cases.
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Admission Hyponatraemia and Empirical Fluids Used

Among hypovolaemic or euvolaemic severe
hyponatraemia cases, severe hyponatraemia was already
present at admission in 56% (Right hand column, Table 1).
Young infants with bronchiolitis were particularly at risk,
with 2 cases presenting with hyponatraemic seizure (see
below). When IVF was used in these severe hyponatraemia

cases, 0.45% saline was used in the majority. In 8 cases,
fluids ≤0.3% saline was used. None received 0.9% saline.
Hyponatraemic Seizures

Five cases developed seizures associated with
hyponatraemia (Table 2 for clinical details). Of note, 3
cases presenting with hyponatraemic seizures were young

Table 1 Breakdown of diagnoses of hypovolaemic and euvolaemic according to severity of hyponatraemia; number with hyponatraemia
present at admission
Na 126-127 mmol/L

Na 121-125 mmol/L Na ≤ 120 mmol/L Total no. = 110 (%)

No. (%)
Na ≤127 mmol/L
at admission

Hypovolaemia
22
15
1
38 (35%)
GI or renal loss
12
10
0
22
Diagnoses include acute gastroenteritis, secretary diarrhoea from graft versus host disease, ulcerative colitis,
vomiting, increased gastric aspirate from bowel pathology
Inadequate intake

10

5

1

28
15

16

13

Euvolaemia
34
15
12
61 (55%)
Infection/inflammation
18
7
7
32
Diagnoses include pneumonia, tuberculosis, bronchiolitis, influenza, septic shock, septicaemia, neutropenic fever,
pneumococcal associated haemolytic uraemic syndrome and haemophagocytic lymphohistiocytosis

31
20

CNS related
9
5
3
17
Diagnoses include tumours, hydrocephalus, encephalitis, seizures, intracranial haemorrhage and subdural empyema

11

Cancer or drug related

7

3

2

12

Miscellaneous
Cranial diabetes insipidus
(known-on medication)

2

1

1

11 (10%)
4

3

2

4

1

7

N/A

60

35

15

110

62 (56%)

Terminal
Total
Table 2

Clinical details of 5 patients who developed hyponatraemic seizures

Na level & timing of seizure Age, diagnosis
and hyponatraemia

Clinical details

Likely contributors to
hyponatraemia

A

124 on admission

1 month, RSV bronchiolitis

Admitted with seizure

SIADH risk

B

119 on admission

1 month, RSV bronchiolitis

Admitted with seizure

SIADH risk

C

115 on admission

2 months, ex-prem age 2 weeks Corrected recent recovery from
RSV infection, admitted with seizure.

SIADH risk

D

125 mmol/L 2 days after
admission
(= Case 3 of Table 3A)

3 years, Non-oliguric CKD
from dysplastic Kidneys
on peritoneal dialysis

Admitted for GE, dehydration and
weight loss. Admission Na 136, Given
0.3% saline "80% maintenance"
for rehydration in addition to usual
gastrostomy feeds. Developed
seizures 2 days later and found Na 125.

Hypotonic fluids given for
'rehydration/maintenance'
in addition to full volume
oral feeds.

E

118 one day after
admission
(= Case 11 of Table 3B)

3 months, ex-prem (4.1 kg)
with pneumonia

Admission Na 134, given NS bolus then
0.3% saline "150% maintenance" for
high fever, tachycardia and diarrhoea
(Na 7.6 mmol/kg/day). Status epilepticus
at 28 hours after admission and Na found
to be 118.

High volume hypotonic
fluids given as maintenance
fluids; SIADH risk

Abbreviations: CKD=chronic kidney disease; GE=gastroenteritis; RSV=respiratory syncytial virus
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infants associated with respiratory syncytial virus (RSV)
bronchiolitis (patients A-C). In the other 2 cases (D-E),
hyponatraemic seizures occurred 2 days and 28 hours after
hyponatraemic fluids (both 0.3% saline) were started.
Hospital-acquired Severe Hyponatraemia

Overall, 31 cases had hospital-acquired severe
hyponatraemia, as defined by sodium falling by ≥4 mmol/L
from admission to ≤127 mmol/L, or failing to improve
adequately above 127 mmol/L during hospital stay. Of
these, 22 cases were identified where hypotonic fluid
likely contributed to hyponatraemia, based on the time
frame and clinical details. In these cases, the clinical
situations could be classified into 3 broad categories:
1) those where hypotonic fluids were used in effect as
replacement fluid in dehydration (Table 3A); 2) those
where hypotonic fluids were used as maintenance fluids
in settings at risk of SIADH (Table 3B); 3) those where

hypotonic fluids were used for hyperhydration for drugs
(Table 3C).
In these 22 patients, empirical 0.45% saline was used in
15 cases, empirical fluids ≤0.3% saline was used in 7 cases.
Two patients developed seizures likely related to the
hospital-acquired hyponatraemia (patients 3 and 11). The
3 categories are summarised below.
Category 1: Hypotonic Fluids Used as Replacement and
Maintenance in Dehydration (Table 3A).

In these 6 cases, hypotonic (0.3% to 0.45% saline) fluid
was used as both replacement and maintenance fluid; with
or without prior 20-30 ml/kg saline boluses. In three
patients, serum sodium decreased from normal values to
125-127 mmol/L over 12 hours to 2 days, including one
with hyponatraemic seizure (patient 3). In the remaining
three patients (patients 4-6) , severe hyponatraemia at
admission failed to improve adequately.

Tables 3A-C Case details of 22 hospital-acquired hyponatraemia where hypotonic fluids likely contributed to hyponatraemia
For simplicity, only saline part of fluid mentioned. Abbreviations: D = Day; O/A = on admission; NS = normal saline.

Table 3A Hospital-acquired hyponatraemia cases related to hypotonic fluid used as replacement fluid for dehydration
Initial Na/
last normal

Na after IVF

Age, diagnoses

Case details

IVF Given

Related to hypotonic fluids being used as replacement fluids for dehydration
1

135 O/A

127 after 6 days

11 years, Henoch
Schonlein Purpura

NGT fluid loss.
Minimal oral for days.

D4 given NS bolus 20 ml/kg
then 0.45% saline to
replace 5% dehydration +
full maintenance.
D6: noted Na 127

2

134 O/A

127 after 12 hours

14 years, GE

Severe dehydration.

NS bolus 30 ml/kg, then 0.45%
saline to replace 3.3% dehydration
+ full maintenance.

3

136 O/A
(= Case D
in Table 2)

125 after 2 days

3 years, Non-oliguric
CKD from dysplastic
Kidneys on PD

Admitted GE, dehydration
0.3% saline as "80%
and weight loss. Developed
maintenance" whilst on
seizures 2 days after IVF and
usual gastrostomy milk feeds.
found Na 125. Given hypertonic
saline and anticonvulsants.

4

122 O/A

129 after 42 hours

10 years, GE

Poor oral feed, dehydration.
Delayed correction of
hyponatraemia.

NS bolus, then 0.45% saline
to replace 5% dehydration +
full maintenance.

5

126 O/A

127 after 12 hours

7 years, GE

Delayed correction of
hyponatraemia

0.45% saline "130 ml/kg
maintenance" as replacement
+ maintenance.

6

127 O/A

127 after 30 hours

4 years, Intussusception

Delayed correction of
hyponatraemia

0.3% saline full maintenance
x 4 hours, then 0.45% saline
"140% maintenance" as
replacement + maintenance
when first Na known.

Abbreviations: CKD= chronic kidney disease; GE=gastroenteritis; NGT=nasogastric tube; PD=peritoneal dialysis.
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Category 2: Hypotonic Fluids Used as Maintenance Fluids in
Patients at Risk for SIADH (Table 3B)

In these 12 cases at risk of SIADH, the main clinical
situations were respiratory (e.g. bronchiolitis, pneumonia),
infection or inflammation (e.g. viral illness, sepsis,
haemophagocytic lympohistiocytosis), neurological (e.g.
blocked VP shunt, intracranial haemorrhage), and cancer.
Some patients had multiple factors operating (e.g. patient
17 cancer patient with high stool sodium loss).
As to fluid rates given, none were fluid restricted.
Hypotonic fluids both at standard and higher than standard
rates were associated with hospital acquired hyponatraemia.
Seven patients received hypotonic IVF at higher than
standard rates, empirically given for "high fever" or in young

infants where a "neonatal pattern" of IVF was prescribed.
One young infant (patient 11) developed hyponatraemic
status epilepticus. Two patients (patients 12 and 13)
received "standard rate IVF" in addition to enteral fluids;
which totalled above twice standard volumes. The remaining
5 patients truly received standard rate fluids, and
hyponatraemia resolved after increasing sodium in IVF with
or without fluid restriction.
Category 3: Hypotonic Fluids Used for Hyperhydration
(Table 3C)

In five cases (no. 19-23), hypotonic fluids were used
for protocol hyperhydration for cyclophosphamide.
Sodium levels decreased from normal down to severe/

Table 3B Hospital-acquired hyponatraemia cases related to hypotonic fluids used as maintenance fluids in patients at risk for SIADH
Initial Na/
last normal

Na after IVF

Age, dagnoses

Other case details

IVF given

Related to use of hypotonic maintenance fluids, usually in patient at risk for SIADH
7 Normal
126
16 years, Pneumonia
Long stay PICU,
dystonic CP, rhabdomyolysis
8 126 O/A
120 after 8 hours
4 years, Hydrocephalus Cerebral salt wasting.
blocked shunt
9

142 O/A

127- 7 days
after IVF
126 on D9.

11 years, AML

120 at 25 hours,
118 at 28 hours

3 months old,
Pneumonia

12 136 three
days before

Then 114/111
on D3

15 years, UTI, paraflu,
Norwalk virus

13 118 O/A

119 after 11 hours,
124 after 34 hours

5 years, Pneumonia

14 137 O/A
15 131 O/A
16 131 O/A

126
127 after 3 days
122 after 6 days

11 years AVM, ICH
10 years, URI
15 years, EBV
related HLH

17 133 O/A

Na 124 after 1 day

14 years, Gut GVHD

18 139 O/A

127 after 19 hours

20 months, Scald,
septic/hypovolaemic
shock

10 140 O/A

11

134 O/A
(= Case E)

2 months, RSV
bronchiolitis/pneumonia

0.45% saline,
124% maintenance.
0.3% saline, full maintenance
x 2 hours, then 0.45% NS at
→Na 120.
136% maintenance→
Neutropenic fever. Labs showed
0.45% saline, 117% maintenance
SIADH.
for fever.
3.2 kg, intubated, RSV. Poor feeding. From D5, fluids with Na
→131 on D6→
→126 on D9 26 mmol/L (calculated as
141 on D2→
3 mmol/kg/day Na) given
at 120 ml/kg/day.
Ex prem, 4.1 kg. Poor feeding.
NS bolus O/A; 0.3% saline at
Status epilepticus at 28 hours.
150 ml/kg/day for high fever,
tachycardia, diarrhoea.
Bedridden, on NSAID
0.45% saline at 84-90%
for fever.
maintenance. Excessive water
intake. Total IV+ oral ~1.9
to 2.67 x maintenance.
Severe MR, myoclonic epilepsy,
Admission Na118, Urea 8.5,
→treated as dehydration
long-stay case. Labs showed
Cr 56→
SAIDH. Resolved after fluid
with NS bolus. 0.3% saline
restricted + oral sodium.
at 80 ml/kg/day + usual milk.
Labs showed SIADH.
0.45% saline, full maintenance.
Poor intake
0.45% saline, full maintenance.
Also incomplete Kawasaki
0.45% saline, full maintenance.
with coronary aneurysm,
Resolved after fluid restriction
negligible oral feeding
and increased IVF Na.
Post BMT for AML
0.45% saline, full maintenance.
Resolved after changed IVF
to NS.
13% Scald
Hartmans 50 ml/kg as bolus then NS as Parkland +
5% dextrose as full maintenance
+ 0.3% saline as ongoing loss,

Abbreviations: ALL=acute lymphocytic leukaemia; AML=acute myeloid leukaemia; AVM=arteriovenous malformation; BMT=bone marrow transplant; CKD=
chronic kidney disease; CP=cerebral palsy; GE=gastroenteritis; HLH=haemophagocytic lymphohistiocytosis; ICH=Intracranial haemorrhage; MR=mental
retardation; PD=peritoneal dialysis; PICU=paediatric intensive care unit; URI=upper respiratory tract infection; UTI=urinary tract infection.
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profound levels (118-125 mmol/L) within hours to one
day. They included patients on high dose as well as low
dose cyclophosphamide.

Discussion
Frequency of Hyponatraemia and Implications of
Admission Hyponatraemia

Our cohort shows that in the year 2015, mild
(Na <135 mmol/L) and moderate (<130 mmol/L)
hyponatraemia is not uncommon amongst paediatric
inpatients, representing 8.8% and 0.59% respectively,
though there may be some over-estimation from laboratory
error or pseudohyponatraemia. Even so, 136 (0.22%) acute
hospitalisations had true severe (Na ≤127 mmol/L) or
profound (Na ≤120 mmol/L) hyponatraemia; with 5 cases
having neurological sequelae. This shows that
hyponatraemia is a genuine risk in the acute general
paediatric setting.
Not only is hyponatraemia common, but it is also
common at admission. Over half (56%) of the 110
hypovolaemic/euvolaemic severe hyponatraemia cases
already had Na ≤127 mmol/L at admission. Our findings
are consistent with the common risk of hyponatraemia
reported in general paediatric patients. Neville11 found 36%
children with gastroenteritis were hyponatraemic at
admission. Don 12 found that 45% of children with
pneumonia were hyponatraemic and seemed associated with
pneumonia severity. Hanna13 reported that the incidence of
admission hyponatraemia in infants with bronchiolitis was
33%, with 11% exhibiting serum sodium <130 mmol/L.

Ill patients admitted to PICU may also have admission
hyponatraemia ranging from 23 to 33%.14,15 The common
occurrence of admission hyponatraemia has implications
on our empirical choice of fluids, as isotonic (but not
hypotonic) fluids will normalise low plasma sodium.11,15,16
In our cases with admission hyponatraemia, hypotonic
fluids worsened or delayed improvement in some cases
(e.g. cases 2, 4-6, 8, 11, 13, 15-17 in Tables 3A and B). In
other cases, usually in those who were also feeding orally
(probably indicating the child was not as ill), added oral
sodium or fluid restriction may still raise sodium above
130 mml/L despite use of 0.45% saline, though sodium
often remained in the mild hyponatraemia range.
Choice of IVF to Replace Volume Deficit

Our survey shows hypotonic fluids when used to replace
fluid deficit (sometimes erroneously prescribed as
"increased maintenance rates") may lead to hospital
acquired hyponatraemia. Dehydration stimulates
physiological ADH release which impairs free water
excretion. If a volume-depleted child in a hyper-ADH state
is given hypotonic fluids, there is risk of hyponatraemia.
Neville also showed 0.9% saline reduced hyponatraemia
for replacement and maintenance, compared with 0.45%
saline, irrespective of rapid or standard rehydration rates
in gastroenteritis.11 According to various guidelines for
rehydration in acute gastroenteritis, those with severe
normo- or hyponatraemic dehydration without shock may
receive replacement of deficit with isotonic fluid over
2-4 hours.17,18 Once fluid volume is restored, they can be
given oral rehydration fluids or dextrose containing IV
maintenance fluids, taking into account ongoing losses.

Table 3C Hospital-acquired hyponatraemia cases related to hypotonic fluids used for hyperhydration
Initial Na/
last normal

Na after IVF

Age, diagnoses

Related to hypotonic fluids used for hyerhydration
19 139 O/A
124 after 24 hours
8 years, Medulloblastoma

20 139

124 after 9 hours

17 years, Transverse myelitis

21 137

125 after 25 hours

10 years, B cell lymphoma

22 Normal

118

13 years, ALL

Abbreviations: ALL=acute lymphocytic leukaemia

Case details

IVF given

High dose
cyclophosphamide

0.45% saline, 160%
maintenance (125 ml/m2/hour
as per protocol)
0.45% saline,
176% maintenance

Lose dose
cyclophosphamide
500 mg/m2
High dose
cyclophosphamide
High dose
cyclophosphamide

0.45% saline
0.45% saline at
85 ml/m2/h x12 hours
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Choice of IVF in Hyperhydration

In our series, 4 cases had hospital-acquired hyponatraemia
during hyper-hydration for cyclophosphamide. It is well
known high dose cyclophosphamide in malignancy
(less commonly low dose in autoimmune disease) is
associated with SIADH, water intoxication and seizures.19
Chemotherapy-induced nausea is also a potent stimulus
to ADH release. The risk of hyponatraemia in this
setting may be minimised by using isotonic saline
rather than hypotonic fluids to maintain a high urine
output.
Choice of Maintenance IVF in Children at Risk of SIADH:
Tonicity and Rate of Fluid

Amongst the causes of hyponatraemia in our cohort, the
largest proportion (Figure 2) and the most severe
hyponatraemia (Table 1) can be attributed to diverse
conditions at risk for SIADH - the most common being
infection/inflammation, CNS and cancer-related causes.
As this study is only a survey of severe hyponatraemia
and not IVF prescription, we are unable to attribute a
causal link between hyponatraemia and hypotonic fluids.
However some points can still be observed when
choosing the tonicity and rate of empirical IVF. All of
the 12 hospital-acquired hyponatraemia cases related to
SIADH (Table 3B) were associated with hypotonic
fluids (0.45% saline in 7, ≤0.3% saline in 5 cases), and
none received isotonic fluids. Hyponatraemia was
successfully treated by increasing sodium orally or in
IVF, with or without fluid restriction, suggesting
isotonic fluids may have been a better alternative.
Indeed, in the 8 patients given ≤0.3% saline in our
cohort, hyponatraemia either developed or worsened in
7, the lowest sodium being 118 mmol/L, including two
who developed hyponatraemic seizure. So it appears IVF
with tonicity of ≤0.3% saline is best avoided, except in
special circumstances like renal concentrating defects.
This preference for isotonic versus hypotonic fluids is
clear from various systematic reviews4-6 and evidence based
guidelines9,10 that included 17 RCT and 2455 patients.
Isotonic fluid has definitively been shown to protect against
hyponatraemia and is a safer choice than hypotonic fluids.
In recent years, even the previous lack of RCT in general
paediatric patients has been addressed by studies involving
children with a broad range of medical diagnoses,20-23 CNS
infections24 and gastroenteritis.16 The largest of this is the
PIMS trial involving 690 children, 22 showing that an
isotonic balanced solution (Plasma-lyte 148) was
protective against hyponatraemia compared with 0.45%
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saline (4% vs. 11%; odds ratio 0.31, 95% CI 0.160.61; P=0.001), where median fluid volume of 80%
standard maintenance was given. Importantly, there was no
difference in hypernatraemia (sodium >150 mmol/L).
Other RCTs also confirmed the safety of isotonic IVF as
regards to hypernatraemia. However, other side effects like
hypervolaemia and hyperchloraemic acidosis (when normal
saline is used) have not been well studied.
Despite the strong evidence for isotonic fluids in general,
the authors consider the evidence for its use in infants <3
months of age to be less clear. Young infants <3 months
old may be at greater risk of hypernatraemia and 5% glucose
might be inadequate in this age. Almost all RCTs of general
paediatric patients chose 3 months20,22-24 or 6 months16 as
lower age limit, except Friedman's RCT21 which included
infants from 1 month old, though the numbers are likely
small based on the subjects' median and interquartile age
ranges. Indeed, in an RCT of term neonates receiving IVF
for hyperbilirubinaemia, almost 40% of those on isotonic
fluids developed hypernatraemia. 25 Despite the
recommendations of empirical use of isotonic saline in
well term neonates (NICE guideline) or infants older than
28 days (AAP guideline), we think it is prudent to monitor
carefully for hypernatraemia and hypochloraemic acidosis
in young infants; and be ready to change to 0.45% saline
should hypernatraemia occur.
Besides fluid tonicity, fluid rate is the other important
component of IVF prescription, and the two are interrelated. Some authors have argued that fluid restriction
with hypotonic fluids would be sufficient to prevent
hyponatraemia. 26 Studies have explored the relative
importance of fluid tonicity versus rate in general
paediatric,20 PICU27 and post-operative settings,28,29 and
found that fluid restriction could not prevent hypotonic
fluid induced hyponatraemia. However the study numbers
were small, and the fluid used in the non-surgical studies
was 0.18% saline, which may not be applicable if 0.45%
saline is used. Larger studies are needed to clarify the
effect of fluid restriction.
Though these is no evidence based recommendations
for fluid rate, most recent guidelines recommend empirical
isotonic maintenance fluid at 50-80%, 9 or two-thirds
standard rates30-32 for those at risk of SIADH, though some
advocate full maintenance rate.33 In any case, empirical
use of hypotonic fluids above standard rates should be
avoided. One cannot over-emphasise the importance of
ongoing monitoring of fluid and electrolyte balance to
adjust both rate and tonicity of IVF.
One other learning point regarding fluid rate from our
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survey is that, to avoid retention of electrolyte-free water,
one should take into consideration all fluid intake,
including gastrostomy, oral intake or medications, with
the maintenance IVF rate adjusted down accordingly.
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a hypotonic fluid to isotonic fluid, and restricting
maintenance fluids for patients who are hypervolaemic or
at risk of SIADH.
Monitoring of Electrolytes

Special Groups of Patients at Risk of SIADH

It is noteworthy that a significant proportion of SIADH
cases occurred in children with chronic neurological
diseases (e.g. cerebral palsy, epilepsy, myopathy). Such
children may be at particular risk of SIADH during acute
illness. One explanation is that 50% body water is in
skeletal muscle in normal people. Therefore, in patients
with marked muscle atrophy or muscle disease, much less
electrolyte-free water needs to be retained to cause a rapid
decline in sodium levels.34
Also noteworthy in our cohort are 5 cases of significant
hyponatraemia in young infants with RSV bronchiolitis;
three of them presented with hyponatraemic seizures,
another fatal case presenting with sodium 126 mmol/L died
from ARDS and multi-organ failure. This association of
hyponatraemia or hyponatraemic seizures in bronchiolitis
has been reported in 2 series. In a retrospective review of
severe RSV bronchiolitis requiring intensive care in UK,35
the incidence of ICU admission hyponatraemia in 91
infants (median age 6 weeks) was 33%, with 11%
exhibiting a serum sodium <130 mmol/L. Four infants
suffered hyponatraemic seizures at ICU admission (Na
114-123 mmol/L); three had received hypotonic
intravenous fluids at 100-150 ml/kg/day before. Another
retrospective study36 showed admission hyponatraemia in
84/233 (36%) children <2 years with bronchiolitis.
Seizure occurred in a 29-day-old child with sodium
123 mmol/L while receiving two-thirds volume of 0.18%
saline. This suggests that fluid restriction only may not be
able to prevent dangerous hyponatraemia, and that empirical
isotonic fluids with fluid restriction is safer in young
infants with bronchiolitis.
Choice of Fluids in Setting of Hyponatraemia

Even when laboratory results revealed hyponatraemia,
our survey revealed a common reluctance among doctors
to change to isotonic fluids. Those on 0.3% saline were
only changed to 0.45% saline, or had oral sodium added.
In two, the rate of 0.45% was increased, thinking that this
will increase the total sodium given to the patient,
forgetting that free water is also increased and may actually
worsen the hyponatraemia. The NICE IVF guidelines advise
that if asymptomatic hyponatraemia is found, fluid status
should be reviewed. Action taken should include changing

Another observation from the survey was that
electrolytes should be checked more frequently especially
in cases with complex pathophysiology (e.g. Case 3, Table
3A) or in young infants (e.g. Case 11, Table 3B). In the latter
case, hyponatraemia seizure already occurred at 28 hours.
If sodium trend was monitored earlier in these high risk
cases (at least by 24 hours), it could have prompted earlier
adjustment of IVF prescription before morbidity occurred.
In other cases, there was a failure to take appropriate action
when decreasing sodium trends were noted. NICE IVF
guidelines recommend systematic monitoring when a child
is started on IVF, then at least every 24 hours, or more
frequently if there are electrolyte disturbances.
Limitations

As our survey is a retrospective study on hyponatraemia
and not a survey of IVF prescription, we cannot comment
on the incidence of hyponatraemia in those give hypotonic
IVF or attribute causal associations to the fluids used. Also,
we only looked at cases with Na ≤127, but we believe
looking at the severest end of the spectrum will have
revealed the most significant learning points in current
practices.

Conclusion
This one year survey has shown that in acute general
paediatric settings, mild hyponatraemia is common; and
true severe hyponatraemia is not rare, including
hyponatraemia at admission. Though rare, morbidities
including hyponatraemic seizures do occur, and in some
cases, preventable. Cases of hospital-acquired
hyponatraemia were identified; most associated with the
use of hypotonic fluids as replacement, hyperhydration
or maintenance fluids at high as well as standard rates.
Some safe practice points have been highlighted from
our survey:
• The common occurrence of admission hyponatraemia
means empirical isotonic fluids is safer.
• Replacement fluids should always be isotonic and
calculated separately from maintenance fluids.
• Hyperhydration with hypotonic fluids can lead to rapid
development of hyponatraemia; isotonic fluids may be
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safer in hyperhydration protocols.
• In children, 0.3% saline is associated with a high risk
of severe hyponatraemia and should be avoided except
in clinical situations of excessive free water loss.
• Clinicians should be alert to clinical situations where
SIADH is common, especially in children with preexisting neurological, oncological diseases and young
infants with bronchiolitis. While fluid restriction is
commonly but not universally recommended, isotonic
fluids should be the initial fluid in children with
SIADH risk, though one should be vigilant about
hypernatraemia with its use in young infants under 3
months.
• Calculation of IVF should take into account all oral,
gastrostomy intake, fluids from medications, with
IVF rate adjusted accordingly. Total maintenance
fluids should not be given at higher than standard
rates.
• When there is hyponatraemia (Na <135 mmol/L), patient
should be changed to isotonic fluids, and reviewed for
fluid status and pathophysiology to decide whether
child is dehydrated requiring replacement fluids or
needs fluid restriction for SIADH risk.
• Frequent monitoring of fluid balance, hydration status
and electrolytes is of paramount importance. In high
risk cases like unwell children with complex fluid
pathophysiology or in young infants, dangerous
hyponatraemia can manifest within 24 hours. Care must
be taken to readjust composition and rate of IVF
appropriately and promptly.
In summary, an individualised approach is needed for
IVF prescription (tonicity and rate) in hospitalised
children, taking into account age, volume status,
pathophysiology (including risk of SIADH or the rare
occurrence of increased free water loss through kidney
or skin) and sodium result. No single fluid composition
or rate is ideal for all children. Nor should it mean
isotonic fluids should be default maintenance fluid in
all children; or that they are totally without risks
especially in those <3 months. To facilitate safe IVF
prescription, clinical pathways can be devised. In all
fluid choices, frequent and ongoing monitoring of
child's fluid balance, hydration and electrolyte status is
important. All doctors should treat IVF prescription with
care, just as one would prescribe drugs.
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Original Article
Knowledge Enrichment Would Enhance Hand Hygiene
Practice in Early Childhood: An Observational Study
in Hong Kong
HY CHAN, ASC LO, KHH MA, A LEE
Abstract

This study aimed to explore the current hygiene knowledge and handwashing practices among children,
as well as to evaluate the changes in knowledge, attitude and behaviour towards personal hygiene after
providing a hygiene thematic lecture. A pre- and post-observational study was conducted for case group
and reference group. The participants were year-3 students around age 5 to 6 (N=251) from local
kindergartens. McNemar test was conducted to analyse the changes in the post-test results within the
groups. A test for analysing the proportion of positive change was conducted for cross-group comparison.
Significant positive changes have demonstrated in the case group but not in the reference group. The
percentage of fulfilling the recommended handwashing standard improved from 4.6% to 14.9%
(P<0.001) among case group but dropped from 7.1% to 3.6% in the reference group. Children are
capable to complete handwashing procedures as recommended but the proportion was still very low.

Key words

Handwashing; Infectious disease prevention; Observational study; Personal hygiene; Preschool

Introduction
Hand hygiene is an effective action against many
communicable diseases, particularly respiratory infections
and diarrhoea as shown by the WASH programme initiated
by UNICEF.1 The SARS experience in Hong Kong has also
shown the importance of handwashing as an effective
preventive measure, especially within the school setting.2
Children in early childhood are at a high risk of suffering
from communicable diseases, since some of them are too
young to be aware of the importance of personal hygiene.
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Kindergarten for early childhood education is a setting
for children gathering to learn and play, and diseases can
be transmitted through person-to-person contact. The
contaminated hands with infectious agents directly and
indirectly can cause disease outbreaks.3 Maintaining proper
hand hygiene is actively promoted by Health Authority to
prevent and control the spread of common infectious
diseases where children are more often affected, including
acute diarrhoeal diseases, mumps, scarlet fever and Hand,
Foot and Mouth Disease (HFMD).4
Hand, Foot and Mouth Disease is now a common disease
among 3-to 6-year-old kindergarten children in Hong
Kong. The Centre for Health Protection of the Department
of Health of Hong Kong SAR Government has established
a surveillance system to monitor HFMD regularly at child
care centres and kindergartens (CCC/KG). According to
the findings from the sentinel surveillance points in 2015,
there were 691 HFMD institutional outbreaks (346 in
2014), which affected a total of 4,194 people (2,087 in
2014) in 2015.5 The peak season for HFMD is from May to
July in Hong Kong and over 20% of the CCC/KGs under
the surveillance system have reported HFMD cases.
HFMD can develop several serious complications,
including viral meningitis, encephalitis, poliomyelitis-like
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paralysis or death. 6 Currently, there is no effective
treatment or vaccine against HFMD. The main transmission
route for HFMD is by contact with nose or throat discharge,
and so children are easily infected without good hygiene
practices in place. Kindergarten children are the most
vulnerable population of HFMD in this part of world.7,8
There have been numerous studies that have indicated that
the correct handwashing procedure with soap acts as a
protective factor against HFMD and the correct
handwashing practice should be promoted to prevent
HFMD.9-11
From the global perspective, the worldwide trend of
handwashing after contact with excreta was only 19%
among the different age groups in 2014. 12 The study
concluded that more health promotion on handwashing
practice is needed. To the best of our knowledge, there is
no recent research study that has investigated the
handwashing practices among Hong Kong kindergarten
children. Information on the current practice of
handwashing behaviour among this particular age group
is needed to improve hygiene education. Previous studies
have indicated that enriching the knowledge of the reason,
method and time of handwashing is the most common
method adopted by kindergarten children to enhance hand
hygiene.13,14 However, the results from a cross-sectional
descriptive study revealed that a high level of knowledge
on personal hygiene did not necessarily reflect good
practice of handwashing. 15 The disparity between
knowledge and practice related to hand hygiene has
aroused the need to investigate how health education
program can be implemented, in which the knowledge can
be taught in parallel to the enrichment of practical
handwashing skills.
Territory wide health promotion programme on personal
hygiene has been implemented among kindergartens in
Hong Kong over the years. The aim of this study is to
explore the current practice of handwashing and the level
of personal hygiene knowledge among kindergarten
students (early childhood education from age 3 to 6). An
observational study was conducted in 15 local
kindergartens to investigate knowledge enrichment and
the compliance to the recommended handwashing
behaviour among the students after joining the programme
in the academic year of 2015/16. The results from this study
can evaluate the effectiveness of the programme and help
to improve or further develop the related educational
materials with the ultimate goal to reduce the disease
outbreaks in kindergartens by enhancing health literacy
on personal hygiene.
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Methods
Study Design

A pre- and post-observational study was conducted to
evaluate the changes in knowledge, attitude and behaviour
towards personal hygiene after providing a hygiene
thematic lecture. There were two groups of participants;
the case group and reference group. Both groups were
recruited and completed the study in the same academic
year. The post-test was conducted within a month after the
pre-test for both groups. Intervention was provided for the
case group in between pre- and post-tests. The same set of
assessment tools for pre- and post-test was used in both
groups. The assessment tool included a questionnaire and
handwashing observation checklist. The completed
assessment refers to having carried through with both the
questionnaire and handwashing observation.
Intervention

The intervention was a standardised hygiene thematic
lecture, which was provided by trained tutors from the
Health Academy. The main content of the lecture included:
1) what are infectious agents and infectious diseases;
2) introducing the concept of infectious agents that can
cause disease; 3) how infectious agents attack the human
body (the common transmission means of infectious
agents); 4) highlighting the importance of handwashing that
can prevent getting sick by infection; 5) demonstrating the
recommended handwashing steps with a pictorial guide;
6) when we should wash our hands and 7) introducing the
appropriate hygiene manner (e.g. covering the mouth and
nose when sneezing). The handwashing demonstration was
conducted with an in-class practice and all the students were
required to follow the steps accordingly.
Setting and Study Population

The study was conducted in the kindergarten setting.
Kindergarten students in year 3 (K3) around age 5 to 6
were the study population.
Sampling and Recruitment Method

The list of kindergartens retrieved from the Education
Bureau was the sampling frame in our study and all
kindergartens in Hong Kong were invited to join the
hygiene thematic lecture. The participating kindergartens
were classified into the case group recruitment list and
non-participating kindergartens were classified into the
reference group recruitment list. The kindergartens were
then categorised into High, Middle or Low Socioeconomic
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Status (SES) group for each list. The classification was
based on the average household income of the district from
the Population Census 2011. 16 Equal numbers of
kindergartens were recruited randomly from each SES group
to maintain similar numbers of participants under each SES
group. Random samples were selected within the
kindergartens. Both the case group and reference group
followed the similar sampling and recruitment method. In
order to ensure that the participants in the reference group
were not exposed to the hygiene thematic lecture, the
researcher confirmed that the recruited kindergartens had
not joined the programme in the past three years. Figure 1
outlines the flow of the study.
A sample size of 197 for each group was required to
detect a 10% difference (10% versus 20%) at a 95%
significant level with 80% power.17 An average class size
is around 20 to 30 students in local kindergartens. One
class was selected from each recruited kindergarten, and
therefore around 10 kindergartens were required to recruit
enough participants.
Eligibility of the Participant

An eligible participant should be a K3 student who is a
native Chinese (Cantonese) speaker and who has obtained
their parents' consent to join the study for both the case
and reference groups.
Data Collection

A completed assessment is that the participant has gone

Figure 1

The flow of the study.

through all parts of our research study in the sequence of
pre-test, hygiene thematic lecture for the case group, and
post-test. Any participant who were absent at any point of
the research study were considered to have withdrawn from
the study. The assessment was conducted on a one-on-one
basis, and each respondent was required to complete a
questionnaire immediately followed by a handwashing
observation. Each student took around 5 to 10 minutes to
complete one assessment.
1. Questionnaire Interview

The questionnaire includes 9 close-ended questions
about hygiene knowledge and 1 question asking their
attitude towards hand hygiene. For the knowledge
questions, the researcher read out the questions with all of
the answer choices in a pictorial guide. The pictorial guide
was a set of cue cards demonstrating the answers and it was
tested by two kindergartens who did not participate in the
research before data collection. All of the cue cards were
displayed on the desk, allowing the students to pick the
correct answer(s). A card for not knowing the answer was
displayed in every question for students to skip the
questions that they did not know. As for the attitude
question, there were 5 identical star pictures allowing the
respondent to indicate their degree of agreement to the
statement that handwashing is a very important preventive
measure to protect themselves from getting sick. The
participants were told 'The more stars the more important'
and they were required to circle the star(s).
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2. Handwashing Observation

There are different methods of measuring
handwashing behaviour as discussed by Ram et al. 18
We have taken reference from the method of
structured observation, which capture the details on
handwashing behaviour. During the observation, the
researcher observed the student's handwashing
behaviour without giving any instructions. The students
were expected to wash their hands as usual. The
handwashing observation checklist included 10 marking
items based on the hand hygiene guideline recommended
by the Department of Health (Table 1). 19 The steps in
the correct sequence and the marking criteria are as
below.
Data Analysis

Chi-Square test was conducted to detect any significant
difference in the demographic characteristics between the
case and reference groups. To compare the results of the
pre-test and post-test, two tests were applied for within
group comparison and cross-group comparison. The
McNemar test was conducted for the former, to analyse
any differences in the responses between the pre-test and
post-test for both groups. For the latter, the proportion of
positive change was calculated (defined as the proportion
of participants who answered/behaved incorrectly during
the pre-test but correctly during post-test), and the z-test
comparing the two proportions was used to test the
difference between the proportions of positive change in
the case group and in the reference group.20

Table 1

Results
Background Information of the Recruited Kindergartens
and the Demographic Characteristics of the Participants
(Table 2)

A total of 251 children aged 5-7 years old were
recruited from 15 local kindergartens. There were 195
children from 12 kindergartens in the case group and 56
children from 3 kindergartens in the reference group. The
characteristics of the participants in the two groups were
compared; all of the variables had no significant difference.
All of the kindergartens were non-profit making and 14
kindergartens were subsidised by the government. All of
the kindergartens were co-educational schools and the
majority of the students were native Cantonese speakers.
The majority of the participants (88.8%) were born in 2010
and the male to female ratio was 1:1.11 among the two
groups. They came from different socioeconomic status
(SES) groups and the distribution was similar.
The Current Situation of Hygiene Knowledge and the
Perceived Value of Handwashing (Table 3)

The students have demonstrated a good understanding
of the basic concept of bacteria, and around 90% of the
students understand that bacteria are tiny living things that
cannot be seen without a microscope. However, they do
not realise some frequently used items containing bacteria.
Less than 40% of the students can tell towels containing
bacteria and situation for their school bag would be even
worse (less than 30%). The students do not have adequate

Handwashing steps and marking criteria

Steps

Marking criteria

1

Wet the hands under running water

If the student applies liquid soap without rinsing their hands first,
no mark will be given in this step.

2

Apply liquid soap onto the hands

If yes, 1 mark will be given.

3

Rub the hands thoroughly including the palms,
fingers web, nails, and the back of the hands

A total of 4 separate marks will be given for rubbing palms,
finger web, nails, and the back of the hands.

4

Rub the hands for more than 20 seconds

Researcher uses timer to count the exact time, 1 mark will be given if
the student rubs their hands for at least 20 seconds.

5

Rub hands away from the running water

If the student rubs his/her hands under running water, no mark will
be given in this step but the marks for rubbing will be given.

6

Rinse hands thoroughly under running water

If there is no visible dirt or soap, 1 mark will be given.

7

Drying hands thoroughly with a clean cotton towel,
a paper towel or hand dryer

If the student dries his/her hands with public towel,
no mark will be given.

A total of 10 marks will be given if the student has fulfilled all of the steps in the correct sequence (described as correct handwashing).
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understanding of the transmission modes of bacteria.
Around 70% of the students do not realise that bacteria
can be transmitted with direct wound contact; more than
60% of the students do not know that towel sharing can
spread bacteria. Regarding to personal hygiene, the majority
of students know that they should not go to school (over
80%) and should wear a mask (over 70%) during sickness.
The performance of sneezing is unsatisfactory with 40%
of the students not knowing that they should cover their
nose and mouth when sneezing. Most of the students know
that they should wash their hands after using the toilet (over
80%), before eating (over 70%) and after sneezing (around
70%). However, around half of the students do not know
that they should wash their hands after playing with toys.
Despite the students being able to tell when they should
wash their hands, only half of the participants with the
knowledge rubbing their hands for at least 20 seconds.
Most of the students have positive attitude on handwashing,
and over 70% of the students rank the importance of
handwashing as 5 stars (very important).
The Current Situation of Handwashing Behaviour
(Table 4)

Kindergarten students are able to wash their hands as
per the recommended guideline, but less than 10% of the

Table 2

students can fulfil all the handwashing steps in the correct
sequence (described as correct handwashing) at baseline.
The intervention has improved the students' performance
of correct handwashing (10% statistically significant
increase). There is a need to improve handwashing
particularly the steps of rubbing the nails (less than 20%
students can perform this) and rubbing the finger web
(around 30% students can perform this), and adequate time
on rubbing their hands (less than 30% of the students rub
their hands for at least 20 seconds).
Comparison Between the Case Group and Reference
Group

The case group and the reference group indicated
similar results at baseline. From the results of within
group comparison (Table 3), nearly all of the variables
of the case group have revealed a positive change with
statistical significance. For the reference group, all the
variables related to knowledge except one have shown
no or little positive change. From the results of the
cross-group comparison (Tables 5 & 6), higher
proportion among the case group has shown positive
change than the reference group in most of the variables
related to knowledge (Table 5). Higher proportion
among the case group has shown improvement in most

Demographic characteristic of the participants

Variable

Case
(n=195)

Reference
(n=56)

Total
(n=251)

Chi-Square tests
P-value

Gender
Male
Female
Male to female ratio

92 (47.2%)
103 (52.8%)
1 : 1.12

27 (48.2%)
29 (51.8%)
1 : 1.07

119 (47.4%)
132 (52.6%)
1 : 1.11

0.891

Socioeconomic statusa
Low
Middle
High

65 (33.3%)
62 (31.8%)
68 (34.9%)

16 (28.6%)
20 (35.7%)
20 (35.7%)

81 (32.3%)
82 (32.7%)
88 (35.1%)

0.771

Year of birth
2008
2009
2010
2011

1 (0.513%)
16 (8.21%)
176 (90.3%)
2 (1.03%)

1 (1.79%)
8 (14.3%)
47 (83.9%)
0 (0%)

2 (0.797%)
24 (9.56%)
223 (88.8%)
2 (0.797%)

0.111b

a

According to the average household income of the district from Population Census 2011:
Low: Median monthly domestic household income <= HKD18,000
Middle: Median monthly domestic household incomes between HKD18,001-23,000
High: Median monthly domestic household income >= HKD23,000
b

Compare the year of 2008-2009 and the year of 2010-2011
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of the handwashing steps than the reference group with
statistical significant (Table 6).

Discussion
The participants in the case group have shown an
improvement in most items reflecting the basic knowledge
of hand hygiene and attitude towards handwashing with
statistical significance. Knowledge improvement was not
found to be statistically significant with a worsening of

Table 3

the attitude towards handwashing in the reference group.
Most of our assessments on handwashing procedures have
shown positive changes in the case group but not in the
reference group with a worsening of some techniques.
This study has suggested that the improvement of
knowledge and attitude would have some impact on
behavioural changes, highlighting the importance of
education programmes in the format of a lecture and
demonstration.
Action learning in the format of a lecture and
demonstration has an impact on belief and personality for

Within group comparison of hygiene knowledge and the perceived value on handwashing

Variable

Pre-test
(%)*

The understanding on the nature of bacteria
tiny living things

Case (n=195)
Post-test Difference p value
(%)*

Reference (n=56)
Pre-test Post-test Difference p value
(%)*
(%)*

86.7

93.8

7.1**

0.009

85.7

92.9

7.2

0.289

The method for observing bacteria
too small to be seen without a microscope 87.7

97.9

10.2**

<0.001

91.1

92.9

1.8

1.0

The item which contains bacteria
School bag
Toy
Stationery
Towel
Food

28.2
73.3
49.7
29.7
27.7

51.3
94.4
69.7
35.4
25.6

23.1**
21.1**
20.0**
5.7
-2.1

<0.001
<0.001
<0.001
0.207
0.672

28.6
82.1
60.7
37.5
42.9

41.1
85.7
64.3
32.1
39.3

12.5
3.6
3.6
-5.4
-3.6

0.092
0.774
0.815
0.607
0.804

The transmission means of bacteria
Direct contacting the wound
Not cover mouth and nose when sneezing
Eating the contaminated food
Towel sharing

31.8
59.5
42.1
39.5

55.9
80.0
61.0
47.2

24.1**
20.5**
18.9**
7.7

<0.001
<0.001
<0.001
0.110

32.1
73.2
67.9
35.7

48.2
76.8
69.6
42.9

16.1
3.6
1.7
7.2

0.078
0.804
1.0
0.503

The appropriate action when getting sick
Cover mouth and nose when sneezing
Not going to school
Wearing a mask

54.9
84.1
77.9

67.2
94.9
80.5

12.3**
10.8**
2.6

0.004
0.001
0.542

64.3
89.3
76.8

78.6
91.1
94.6

14.3
1.8
17.8**

0.096
1.0
0.013

The scenario required handwashing
After playing toy
Before eating
After sneezing
After using toilet

38.5
72.3
69.2
85.1

59.5
86.7
81.0
85.6

21.0**
14.4**
11.8**
0.5

<0.001
<0.001
0.001
1.0

55.4
83.9
78.6
83.9

53.6
91.1
85.7
89.3

-1.8
7.2
7.1
5.4

1.0
0.344
0.481
0.453

The required time for rubbing hands
20 seconds

42.6

59.5

16.9**

<0.001

51.8

55.4

3.6

0.754

The perceived value on handwashing
5 stars

72.8

80.5

7.7**

0.020

78.6

76.8

-1.8

1.0

*% of giving the correct answers
**P-value <0.05
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young children as well as establishing a system of norms
and motivation in line with Tone's Health Action Model.21
The knowledge and skills as well as the school environment
would further facilitate the transition from behavioural
intention into health action. The proper implementation
of an education programme would change the behaviour
of school children including improved handwashing.22 The
ability to detect learning events is related to the level of
motivation and interest that children have in school
activities, and younger children engaging in activities
results in clearly observable changes of behaviour whereas
older children tend to learn facts rather than new skills.23
In this study, the children in the case group were shown
to identify and apply what an adult had demonstrated while
children in the reference group did not demonstrate
improvement in handwashing. A study has revealed that
pre-school children learnt something more fundamental
from watching the model's demonstration.24 Gesturing
during the instructions encourages the children to produce
gestures of their own which leads to learning.25 Gestures
uses the body to do as embodied representations which
would promote learning as embodied forms of
representations are involved in cognitive processes such
as working memory,26 action memory27 and imagery.28

Table 4

Handwashing demonstration has not embodied
representation of those perspectives such as items
containing bacteria. Children are given towels to clean
their hands and food to eat so they would assume safety to
consume. Children would rush to play after toileting so
they might not wash their hands thoroughly with soap. This
would explain why we would not observe improvement of
certain aspects of hygiene knowledge among the children
in case group.
Study has shown that preschool children could form a
mindset looking for analogous solutions to problems
differing in surface features but sharing deeper relational
commonalities.29 Therefore exposing children to a variety
of transfer experiences would teach them to search for
underlying commonalities and education programme with
lecture and practical demonstration would help children
to develop this kind of mindset. This would explain why
children in the case group showed more positive attitude
towards handwashing but not in the reference group.
Educational intervention should emphasise more on
training students to search for underlying commonalities
so they would learn how to avoid infecting others when
getting sick and also protecting themselves from getting
infected. Hopefully, more students would cover their nose

Within group comparison of the assessment on handwashing procedures

Variable

Pre-test
(%)*

Steps for handwashing
Wetting hands under running water
Appling liquid soap
Rubbing
Palms
Fingers web
Nails
Back of hands
Rubbing more than 20 seconds
Rubbing hands away from running water
Rinsing hands thoroughly under
running water
Drying hands thoroughly with a clean
cotton towel, a paper towel or hand dryer
Percentage of fulfilling all handwashing
criteria in correct sequence
*% of fulfilling the steps
**P-value <0.05

Case (n=195)
Post-test Difference p value
(%)*

Reference (n=56)
Pre-test Post-test Difference p value
(%)*
(%)*

93.3
57.9

94.4
70.3

1.1
12.4**

0.791
<0.001

89.3
76.8

89.3
82.1

0
5.3

1.0
0.375

72.3
35.4
17.4
59.0
27.2
51.3
56.4

85.1
46.2
26.2
68.7
36.4
65.6
72.3

12.8**
10.8**
8.8**
9.7**
9.2**
14.3**
15.9**

0.001
0.015
0.009
0.023
0.025
<0.001
<0.001

89.3
30.4
10.7
64.3
23.2
64.3
73.2

87.5
21.4
7.1
58.9
26.8
71.4
76.8

-1.8
-9.0
-3.6
-5.4
3.6
7.1
3.6

1.0
0.359
0.625
0.549
0.727
0.289
0.727

59.0

75.4

16.4**

0.001

85.7

85.7

0

1.0

4.6

14.9

10.3**

<0.001

7.1

3.6

-3.5

0.625
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and mouth when sneezing and similarly, understanding the
importance of not sharing personal items to avoid
transmission of infectious disease, such as HFMD.
It was rather surprising that knowledge of wearing mask
only improved slightly (77.9% to 80.5%) among the case
group and greater improvement among reference group
(76.8% to 94.6% P=0.013). Wearing mask has become the
propaganda in the media for prevention of droplet infection.
Students in the case group might have better understanding
of usefulness of mask in preventing droplet infection so
the improvement was only slight. Children in the reference
group might just learn by observation through the media

Table 5

rather than developing the mindset for analogical reasoning
as described earlier. Therefore no significant
improvements were observed on other variables of
knowledge improvement, attitudinal change as well as
better handwashing technique among the reference group.
One would expect that all students should wash their
hands after using toilet but not so in the both case and
reference groups deserving our attention. The performance
handwashing after contact with excreta worldwide as
mentioned before, only a few percent of participants would
perform the desired behaviours.12 As discussed earlier on,
convenience would account for low level of handwashing

Cross-group comparison of hygiene knowledge and the perceived value on handwashing

Variable

Case (n=195)
Positive change (%)*

Reference (n=56)
Positive change (%)*

95% Confidence Intervals
Difference (%) (Upper %) (Lower %)

The understanding on the nature of bacteria
tiny living things

10.26

10.71

-0.46

-9.61

8.69

The method for observing bacteria
too small to be seen without a microscope

10.77

5.36

5.41

-1.92

12.74

The item which contains bacteria
School bag
Toy
Stationery
Towel
Food

27.69
22.05
27.69
18.97
11.79

17.86
12.50
17.86
10.71
12.50

9.84
9.55
9.84
8.26
-0.71

-2.00
-0.88
-2.00
-1.53
-10.48

21.67
19.99
21.67
18.05
9.07

The transmission means of bacteria
Direct contacting the wound
Not cover mouth and nose when sneezing
Eating the contaminated food
Towel sharing

31.28
24.62
30.26
23.59

26.79
16.07
16.07
21.43

4.50
8.54
14.18**
2.16

-8.80
-2.82
2.60
-10.13

17.80
19.91
25.77
14.45

22.56
14.36
12.31

23.21
5.36
21.43

-0.65
9.00**
-9.12

-13.17
1.32
-20.82

11.87
16.68
2.57

29.23
18.46
17.95
8.72

14.29
12.50
19.64
8.93

14.95**
5.96
-1.69
-0.21

3.78
-4.27
-13.41
-8.66

26.11
16.19
10.02
8.24

25.64

10.71

14.93**

4.77

25.08

13.33

8.93

4.40

-4.46

13.27

The appropriate action when getting sick
Cover mouth and nose when sneezing
Not going to school
Wearing a mask
The scenario required handwashing
After playing toy
Before eating
After sneezing
After using toilet
The required time for rubbing hands
20 seconds
The perceived value on handwashing
5 stars

*% of giving the incorrect answers in the pre-test and correct answers in the post-test
**Statistically different from zero at 95% significant level
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after toileting. One should explore the feasibility of similar
education programme for the family members to enrich
their knowledge and cultivating positive attitudes as well
as training session on handwashing skills. Although
statistical significant improvement was observed in the
case of fulfilling all criteria of handwashing, the proportion
was still very low (4.6% to 14.9%, Table 4). Family members
should provide a good modelling for children to learn
effectively.23
Addressing the perceived value on handwashing would
be the fundamental issue for promoting hand hygiene.
Findings of this study have indicated that the perceived
importance on handwashing can be changed positively by a
planned education. Although most kindergartens had
adequate toilet facilities and sessions for washing hands,
not many kindergartens had regular practical
demonstrations. This would facilitate development a norm
culture of hand hygiene with a supportive school
environment for positive behavioural change. The hygiene
thematic lecture provided in this study was intended to
improve the knowledge level hence changing their beliefs
positively and increasing the value of the desired
behavioural outcome. Enhancing the perceived behavioural
control would facilitate the desired behaviour as explained
by Theory of Planned Behavior, 30 and the practical
demonstration of the hygiene-themed lecture can assist

Table 6

participants to gain control over the behaviour. This should
be coupled with good physical facilities and also school
culture emphasising importance of hygiene to achieve
higher compliance rate of correct handwashing techniques.

Limitation
The time limitation was the biggest challenge faced in
this study. The researchers planned to recruit 200 students
for each group. There were difficulties recruiting the
reference group due to various reasons. In order to ensure
that the participants were not exposed to the hygiene
thematic lecture, the recruited kindergartens in the reference
group should be kindergartens which had not joined the
programme in the last three years. This has limited the
numbers of kindergartens that could be recruited for the
reference group. Moreover the reference group also had a
higher rejection rate than the case group. Eligible
kindergartens for the reference group had not joined the
related health promotion programme, they might have a
lower awareness of hygiene and lower motivation to join
the study. It was very time consuming to collect the data
on a one-on-one basis as the participants were too young
to conduct a self-administered questionnaire so there was
less incentive to join.

Cross-group comparison of the assessment on handwashing procedures

Variable

Case (n=195)
Positive change (%)*

Steps for handwashing
Wetting hands under running water
Appling liquid soap
Rubbing
Palms
Fingers web
Nails
Back of hands
Rubbing more than 20s
Rubbing hands away from running water
Rinsing hands thoroughly under running water
Drying hands thoroughly with a clean
cotton towel, a paper towel or hand dryer
Percentage of fulfilling all handwashing
criteria in correct sequence

Reference (n=56)
Positive change (%)*

Difference (%)

4.10
16.92

3.57
7.14

0.53
9.78**

-5.07
1.22

6.13
18.34

19.49
23.08
14.36
21.03
19.49
17.44
20.00
29.23

3.57
12.50
1.79
7.14
8.93
10.71
8.93
8.93

15.92**
10.58**
12.57**
13.88**
10.56**
6.72
11.07**
20.30**

8.53
0.09
6.55
5.04
1.25
-2.97
1.73
10.48

23.30
21.07
18.59
22.73
19.87
16.42
20.41
30.13

11.28

1.79

9.50**

3.86

15.13

*% of not fulfilling the steps in the pre-test and fulfilling the steps in the post-test
**Statistically different from zero at 95% significant level

95% Confidence Intervals
(Upper %) (Lower %)

Chan et al

For those variables with statistical significant results in
McNemar test (Table 3), only some variables have shown
statistical significant positive changes for positive change
in cross-group comparison (Table 5). The differences in
proportion of those variables with positive change with
no statistical significance range from 9.55% to 9.84% with
the corresponding power of the z-test ranging from 56.48%
to 62.89%. Those variables are expected to have statistical
significance in cross-group comparison with larger sample
size.

Conclusions
Performance of kindergarten students on handwashing
can be improved after providing a specialised intervention
programme. Health education should be implemented in
early childhood and the young children are capable to
perform desirable health behaviour with knowledge
enrichment and demonstration. A programme with wellstructured theme would enhance the effectiveness of health
education leading to improvement of health behaviours
such as handwashing.
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Original Article
Pain Response Comparison Between Two Different
Vaccinations
B ÇUHACI ÇAKIR, TR

AYLI, A KARA

UZUN, U SUiçMEZ

Abstract

We aimed to determine the effect of the order of 2 different intramuscular vaccine injection 13-valent
pneumococcal conjugate (PCV-13) vaccine and diphtheria and tetanus toxoids, acellular pertussis,
inactivated poliovirus and Haemophilus influenzae type b (Hib) (DTaP-IPV-Hib) conjugate vaccine by
using Modified Behaviour Pain Scale (MBPS) at the same visit. The 72 infants at the 4th and 54 infants
at the 6 months of age were injected either PCV-13 first or DTaP-IPV-Hib first followed by the other
vaccine/vaccines. After first vaccine, she was recorded the crying time and pain score according to the
MBPS. Mean cry duration time after injection was significantly shorter when DTaP-IPV-Hib vaccine was
administered first compared with PCV-13 vaccine (p<0.001). If DTaP-IPV-Hib vaccine was done first,
total MBPS score was significantly lower than if PCV-13 vaccine was done first (p<0.001). When multipl
vaccines are injected at the same visit, they should be administred in order of increasing painfulness.

Key words

13-valent pneumococcal conjugate vaccine; Diphtheria and tetanus toxoids, acellular pertussis, inactivated
poliovirus and Haemophilus influenzae type b (Hib) conjugate vaccine; Pain; Vaccination

Introduction
Vaccinations administered by needle injections are some
of the most common causes of iatrogenic pain during
infancy and childhood. 1-3 During routine infant
immunisations, multiple pain-causing injections are
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administered. According to Turkey's immunisation
schedule, 1-3 vaccinations are administered in a single
visit;4 therefore, more efforts are being made to reduce pain
while administering vaccination injections. 5 Previous
studies have focused on the physiology, assessment, and
management of pain, including the use of pharmacological,
physical, and psychological strategies.6-8 Moreover, some
recent studies have demonstrated that certain vaccinations
are more painful than others.9,10
In this study, we conducted a randomised clinical trial
with healthy infants that ranged in age from 4 to 6 months.
Our goal was to use the Modified Behaviour Pain Scale
(MBPS)1 to determine whether the 13-valent pneumococcal
conjugate (PCV-13) vaccination was more painful than the
diphtheria and tetanus toxoids, acellular pertussis,
inactivated poliovirus, and Haemophilus influenzae type
b (DTaP-IPV-Hib) conjugate vaccination administered
during the same visit.

Methods
This randomised controlled clinical trial was conducted
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during routine vaccination appointments in a family
healthcare centre. A total of 150 infants receiving their
regular vaccinations at 4 and 6 months old were enrolled
in this study, which took place from November 2015
through January 2016. Healthy infants who were born at
37-42 weeks gestation with birth weights greater than
2,500 g participated in this study. Those infants with acute
or chronic illnesses, congenital abnormalities, taking
medications, and being treated with topical or systemic
analgesics within 24 hours before the vaccination
appointment were excluded from the study. All of the
infants were awake and quiet before the vaccinations were
administered, and they had been breastfed or given formula
at least 30 minutes before the vaccinations. If an infant
was crying and could not be calmed down, he or she was
not included in the study (Figure 1). Overall, 126 healthy
infants were included in the analysis.
This study received approval from the Ethics Board of
the Ankara Child Health and Diseases Hematology-

Figure 1

Flow diagram of patient recruitment.

Oncology Research and Training Hospital in Turkey (2015076/07.12.2015). Informed consent was obtained from all
of the parents.
Seventy-two 4-month-old infants and 54 6-month-old
infants were administered either the PCV-13 vaccination
(Prevnar 13; Pfizer, Philadelphia, PA, USA) first or the
DTaP-IPV-Hib conjugate vaccination (Pentaxim; Sanofi
Pasteur, Lyon, France) first, followed by the other
vaccination(s). The second vaccination was administered
2 minutes after the first vaccination during the same visit.
In addition to the PCV-13 and DTaP-IPV-Hib vaccinations,
hepatitis B and oral polio vaccinations were given to the
6-month-old infants during the same visit.
During the visit, each infant's age, sex, weight, height,
and head circumference were recorded, and the
participating parents were asked questions about their
educational and socioeconomic levels. The education level
was classified as primary education (less than 8 years),
secondary education (more than 8 years), or university
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education. The socioeconomic status (SES) was classified
according to the monthly household income and the 2015
official poverty thresholds of the Turkish Statistical
Institute as a poor, middle, or high income level. 11 In
addition, the infants were divided into 2 groups according
to their feeding styles: breastfeeding (exclusive or full
breastfeeding with or without formula and/or
complementary feeding) and nonbreastfeeding (formula
with or without complementary feeding).
When an infant was presented for his or her vaccination
appointment, the same nurse randomly assigned the infant
to an odd or even group according to his or her registration
number. If the infant's registration number was odd, the
DTaP-IPV-Hib vaccination was administered first. If the
number was even, the PCV-13 vaccination was
administered first. The immunisation procedures and the
vaccination conditions were standardised, and the
vaccinations were administered by the same nurse. Each
infant's crying time and pain score, based on the MBPS,
were recorded by the same nurse, which constituted one
limitation of our study. This clinical nurse was not involved
in any other part of our study.
One dose of the vaccine (0.5 ml) was drawn up into an
auto-disable syringe with a 23-gauge 1.5-cm needle using
an aseptic technique, and the vaccination was administered
intramuscularly in the middle third of the anterolateral

Table 1

Modified Behaviour Pain Scale (MBPS)1

Parameter
Facial expression

Cry

Movements

thigh at a 90° angle to the skin. The needle length was the
same for all of the vaccinations administered throughout
the study. In those infants who did not cry, the second
vaccination was administered 2 minutes after the first one.
In those infants who cried after the first vaccination, the
second vaccination was administered 2 minutes after the
crying stopped. If an infant was enrolled in the study at 4
months of age, he or she was not enrolled again for his or
her 6-month vaccinations. After the vaccination, the infant
was given to the mother who had the laid the infant in a
supine position in her lap. The infant was observed in the
vaccination room for 15 minutes after the vaccination
administration without toys or videos, breastfeeding, sweettasting solutions, or a pacifier.
After the first vaccination, the nurse recorded the crying
time and MBPS pain score. The crying latency was defined
as "did not cry" or "cried immediately." The total crying
duration (in seconds) was measured from the time at which
the infant started to cry until he or she stopped. In order to
assess the vaccination pain according to the MBPS, the
infant's facial expressions, crying, and body movements
were each assigned a behaviour score (Table 1). The MBPS,
which was validated previously in children, has a total score
ranging from 0 to 10. The facial expression and body
movement scores range from 0 to 3, and the crying score
ranges from 0 to 4.1,10

Finding

Points

Positive expressions (smiling)

0

Neutral expression

1

Slightly negative expression (grimace)

2

Definite negative expression (furrowed brow, eyes closed tightly)

3

Laughing or giggling

0

Not crying

1

Moaning quite vocalising gentle or whimpering cry

2

Full lunged cry or sobbing

3

Full lunged cry more than baseline cry

4

Usual movements and activity

0

Resting and relaxed

0

Partial movement (squirming, arching limb, tensing, clenching)

2

Attempt to avoid pain by withdrawing the limb where puncture is done

2

Agitation with complex/generalised movements involving the head torso or other limbs

3

Rigidity

3
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Data Analysis

Results

All of the statistical analyses were performed using the
Statistical Package for the Social Sciences for Windows
(version 17.0; SPSS Inc., Chicago, IL, USA). The data were
expressed as the mean ± standard deviation or the number
and percentage. The Student's t test was used to compare
the continuous variables and the chi squared test was used
to compare the categorical variables between two or more
groups. If the groups did not exhibit a normal distribution,
they were analysed using the Mann-Whitney U test or
Kruskal-Wallis test, as appropriate. The factors most
predictive of the crying duration and the total MBPS score
were determined using a multivariate linear regression
analysis. Those variables with p values of <0.10 in the
univariate analysis were included in the multivariate linear
regression model as potential risk factors. The regression
coefficient and 95% confidence interval (CI) were
calculated for each variable. A logarithmic transformation
was performed for the regression analysis, because the
crying duration data and total MBPS scores were not
normally distributed. Finally, a p value of <0.05 was
considered to be statistically significant.

A total 126 infants were randomised into 2 vaccine
groups, and there were no significant differences in the
demographic variables between the groups (Table 2).
The median crying duration after the injection was
significantly shorter when the DTaP-IPV-Hib vaccination
was administered first, when compared with the PCV-13
vaccination being administered first. However, there were
no differences with regard to the age, gender, mother's
educational level (MEL), SES, or feeding style (Table 3).
The crying onset latency showed no significant
differences with regard to the age or gender (p=0.622 and
p=0.571, respectively), but the crying onset occurred
sooner in the PCV-13 first vaccination group (69.4%) than
in the DTaP-IPV-Hib first vaccination group (30.6%)
(p<0.001) (Table 4). Based on the age, gender, and MEL,
there were no statistically significant differences between
the groups with regard to the MBPS scores (Table 5);
however, if the DTaP-IPV-Hib vaccination was administered
first, the total MBPS score was significantly lower (3.76±
2.36) than when the PCV-13 vaccination was administered

Table 2

Demographic characteristics of the vaccination groups
PCV-13* vaccine group
±SD
Mean±

DTaP-IPV-Hib† vaccine group
±SD
Mean±

p

Gender (n/%)
Male
Female

31 (49.2)
32 (50.8)

33 (52.4)
30 (47.6)

0.722

Age (n/%)
4-month-aged
6-month-aged

36 (57.1)
27 (42.9)

36 (57.1)
27 (42.9)

1.00

Birth weight (gr)

3261.9±435.53

3316.67±423.84

0.476

Weight (gr)

7445.83±955.46

7150.81±929.80

0.141

Height (cm)

65.14±3.39

64.89±2.90

0.829

Head circumference (cm)

41.74±1.53

41.56±1.37

0.796

40 (63.5)

35 (55.6)

0.364

34 (54)

28 (44.4)

0.285

29.23±4.73

30.04±4.37

0.321

11 (17.5)
18 (28.6)
34 (54)

9 (14.3)
9 (14.3)
45 (71.4)

0.094

Breastfeeding (n/%)
Pacifier use (n/%)
Mother's age (year)
Mother's education level (n/%)
Primary education
Secondary education
University education
*PCV-13: 13-valent pneumococcal conjugate vaccine
†

DTaP-IPV-Hib: Diphtheria and tetanus toxoids, acellular pertussis, inactivated poliovirus and Haemophilus influenzae type b (Hib) conjugate vaccine
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Median cry duration time

n (%)

Cry duration* (seconds)

p

12.5 (0-300)
10 (0-360)

0.905

15 (0-300)
10 (0-360)

0.851

Gender
Male [64 (50.8)]
Female [62 (49.2)]
Months of age
4 months [72 (57.1)]
6 months [54 (42.9)]
Vaccine
DTaP-IPV-Hib† [63 (50)]
PCV-13‡ [63 (50)]

0 (0-360)
60 (0-300)

<0.001

Mothers' Education Level
Primary education [20 (15.9)]
Secondary education [27 (21.4)]
University education [79 (62.7)]

10 (0-180)
60 (0-300)
10 (0-360)

0.105

Socioeconomic status
Poor-Middle income [86 (68.3)]
High income [40 (31.7)]

10 (0-360)
12.5 (0-300)

0.770

10 (0-300)
20 (0-360)

0.325

Feeding sytle
Breastfeeding [75 (59.5)]
Non-breastfeeding [51 (40.5)]
*All values was given median (Min-Max)
†

DTaP-IPV-Hib: Diphtheria and tetanus toxoids, acellular pertussis,

inactivated poliovirus and Haemophilus influenzae type b (Hib) conjugate
vaccine
‡

PCV-13: 13-valent pneumococcal conjugate vaccine

Table 4 Latency of onset of cry evaluation according to age,
gender and first vaccination of infants
Latency of onset of cry
Not cried
Immediately cried
n (%)
n (%)

p

Age (months)
46-

29 (53.7)
25 (46.3)

43 (59.7)
29 (40.3)

0.622

Gender
Male
Female

29 (53.7)
25 (46.3)

35 (48.6)
37 (51.4)

0.571

Vaccine
PCV-13*
DTaP-IPV-Hib†

13 (24.1)
41 (75.9)

50 (69.4)
22 (30.6)

<0.001

*PCV-13: 13-valent pneumococcal conjugate vaccine
†
DTaP-IPV-Hib: Diphtheria and tetanus toxoids, acellular pertussis,
inactivated poliovirus and Haemophilus influenzae type b (Hib) conjugate
vaccine

first (5.93±2.13) (p<0.001) (Table 6).
According to our results, there was a statistically
significant relationship between the crying length
increment and formula feeding (95% CI=0.010-1.661,
p=0.047).

Discussion
Vaccinations are some of the most painful medical
procedures that infants and children undergo.12 These early
painful experiences can affect a child's future responses
with regard to procedural anxiety, analgesia, and needle
fears, and they can have an influence on the mother-infant
relationship.12-14 It is important to reduce pain during the
administration of vaccinations because some parents have
reported that they want to delay their children's
immunisations because they make their children cry. For
this same reason, some parents do not want all of the
injections to be given at one time, and some parents are
even unwilling to have their children immunised.12
Vaccination pain management strategies include
physical, psychological, and pharmacological
interventions.12,13 However, the results of previous studies
have shown that distraction is most effective for decreasing
pain in younger children.15 Some distractions involving
music and parental verbal behaviour have been found to be
effective methods for decreasing vaccination-induced pain
and distress. 16 Moreover, some previous studies have
shown that breastfeeding reduces pain during intramuscular
vaccinations.17 In one review, it was reported that pacifier
use and kangaroo care reduced the pain response, while
touching, rocking, and holding did not reduce the pain.18
In our study, the crying duration predictive factors were
evaluated using a multivariate linear regression model.
Breastfeed infants had shorter crying duration than those
formula fed but the differences was not statistically
significant. This can be attributed to the decreased stress
hormone levels and increased anti-stress hormone levels
seen in breastfed infants due to the skin-to-skin contact
between the mother and the infant.14
The assessment of vaccination pain in infants is difficult
to measure because it is difficult to quantify. In infants and
children, physiological measures, such as the heart rate,
respiration, and sweating can be used to assess vaccination
pain.19 In addition, several pain scales, such as the MBPS,
Children's Hospital of Eastern Ontario Pain Scale,
visual analogue scale, and Neonatal Infant Pain Scale, can
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be used.6,19,20 In our study, we used the MBPS, and based
on those results, the age, gender, MEL, SES, and feeding
style did not differ significantly differ between the infants.
However, the infants who were vaccinated with the PCV13 vaccination first started to cry instantly, their crying
durations were longer, and they had significantly higher
MBPS scores. In many studies, the first crying duration
was shown to be a marker of the pain severity that is both
easy to measure and reliable.17
The age, gender, and developmental level can all have
effects on a child's immunisation pain response. In general,
younger children tend to show more distress and pain than
older children. Although female adults and adolescents
exhibit greater pain responses than male adults and
adolescents, there is no sex difference in the pain responses
of infants and children.12 In our study, we did not find any
differences in the age and gender with regard to the MBPS
score and the crying duration. One of the factors that does
affect the pain response during vaccinations is the
application method, and intramuscular vaccinations tend
Table 5

to be more painful than subcutaneous vaccinations.13 In our
study, both of the vaccinations were administered via
intramuscular injections.
One previous study showed that the vaccination order
can affect the infant pain response. 21 Because some
vaccinations are more painful than others, when multiple
vaccinations are injected during the same appointment,
previous authors have recommended that the most
painful vaccination should be administered last. 12
However, it is known that the pain increases after the
first injection, regardless of the order in which the
vaccinations are administered.9 Unfortunately, there are
no recommendations for the time interval between the
vaccinations given during the same visit. One previous
study reported a 2-minute interval, 13 while another
reported a 1-minute interval21 between the vaccinations
administered during the same visit.
Although one recent study reported that intramuscular
injections using longer needles caused less pain, 15
another study showed that the needle length did not

Pain evaluation according to age, gender and mothers' education levels of infants with the MBPS (Mean±SD)
Age (months)
(n)(%)

p

Gender
(n)(%)

p

4(72)(57.1)

6(54)(42.9)

Male
(64)(50.8)

Female
(62)(49.2)

Facial expressions

1.61±0.59

1.62±0.65 0.974 1.56±0.58

1.67±0.64

0.342

Cry

2.12±0.96

1.98±1.03 0.446 1.96±1.02

Movements

1.15±1.01

Total MBPS score

4.88±2.48

Mothers' education level
(n)(%)

p

PE
(20)(15.9)

SE
(27)(21.4)

UE
(79)(62.7)

1.6±0.59

1.81±0.62

1.57±0.61

0.159

2.16±0.96

0.289 2.05±1.05

2.4±0.93

1.91±0.98

0.110

1.20±1.03 0.778 1.14±0.36

1.20±1.01

0.708

1.2±1.00

1.48±1.01

1.06±1.01

0.171

4.79±2.52 0.934 4.65±2.45

5.04±2.54

0.360 4.85±2.43

5.70±2.49

4.55±2.47

0.084

MBPS=Modified Behaviour Pain Scale; PE=Primary Education: PE; SE=Secondary Education; UE=University Education

Table 6

Pain evaluation according to socioeconomic status, feeding sytle and vaccination of infants with the MBPS (Mean±SD)
Socioeconomic status
(n)(%)
Poor-Middle
High
income
income
(86)(68.3)
(40)(31.7)

p

Feeding sytle
(n)(%)
BreastNon-breastfeeding
feeding
(75)(59.5)
(51)(40.5)

p

Vaccine
(n)(%)
DTaP-IPV- PCV-13†
Hib*
(63)(50)
(63)(50)

p

Facial expressions

1.62±0.61

1.60±0.63

0.778

1.61±0.61

1.62±0.63

0.927

1.36±0.57

1.87±0.55

<0.001

Cry

2.08±1.00

2.02±0.97

0.743

2.06±0.99

2.05±1.00

0.973

1.65±0.88

2.47±0.93

<0.001

Movements

1.18±1.00

1.15±1.07

0.885

1.16±0.98

1.19±1.07

0.800

0.74±1.01

1.60±0.83

<0.001

Total MBPS score

4.88±2.46

4.77±2.59

0.759

4.82±2.46

4.88±2.55

0.836

3.76±2.36

5.93±2.13

<0.001

MBPS=Modified Behaviour Pain Scale;
*DTaP-IPV-Hib=Diphtheria and tetanus toxoids, acellular pertussis, inactivated poliovirus and Haemophilus influenzae type b (Hib) conjugate vaccine;
†
PCV-13=13-valent pneumococcal conjugate vaccine
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affect the vaccination pain.16 In our study, we used the
same needle length for both vaccinations, which were
administered using an intramuscular technique.
Recent studies have shown that the crying duration
is a sensitive pain marker. 21 In our study, the crying
duration was significantly longer in the PCV-13
vaccination first group, when compared to giving the
other vaccination first. However, several studies have
suggested that there is no significant relationship
between the vaccination-related crying duration and the
different vaccination types. Therefore, the crying
volume and tone have been hypothesised to better reflect
the pain than the duration.21 An evaluation of the factors
predictive for the crying duration revealed that the
infants who were fed only formula had significantly
longer crying durations when compared to the breastfed
infants, which can be attributed to the fact that the
breastfed infants may have had better infant-mother
contact.
In conclusion, the results of this study showed that
if the more painful injection was given first, there was a
negative effect on the infant's pain response. 13,22 In
addition, we observed that the PCV-13 vaccination was
more painful than the DTaP-IPV-Hib conjugate
vaccination; therefore, we recommend that if these
vaccinations are to be administered during the same
visit, the DTaP-IPV-Hib should be administered first.

165

6.
7.

8.

9.

10.

11.
12.

13.

14.
15.

16.

Declaration of Interest
The authors declare that they have no conflict of
interests.

References
1.

2.

3.

4.

5.

Girish GN, Ravi MD. Vaccination Related Pain: Comparison of
Two Injection Techniques. Indian J Pediatr 2014;doi:10.1007/
s12098-014-1347-1.
Abuelkheir M, Alsourani D, Al-Eyadhy A, Temsah MH, Meo SA,
Alzamil F. EMLA (R) cream: a pain-relieving strategy for childhood
vaccination. J Int Med Res 2014;42:329-36.
Shah V, Taddio A, Rieder MJ; HELPinKIDS Team. Effectiveness
and tolerability of pharmacologic and combined interventions for
reducing injection pain during routine childhood immunizations:
systematic review and meta-analyses. Clin Ther 2009;31 Suppl 2:
S104-51.
T.C.Sa l k Bakanl Çocukluk Dönemi A Takvimi. 2017.
https://www.saglik.gov.tr/TR,21088/sagliga-asilanin.html Accessed
25 April 2017
Reis EC, Roth EK, Syphan JL, Tarbell SE, Holubkov R. Effective

17.

18.

19.

20.

21.

22.

pain reduction for multiple immunization injections in young infants.
Arch Pediatr Adolesc Med 2003;157:1115-20.
Dilli D, Küçük IG, Dallar Y. Interventions to reduce pain during
vaccination in infancy. J Pediatr 2009;154:385-90.
Modarres M, Jazayeri A, Rahnama P, Montazeri A. Breastfeeding
and pain relief in full-term neonates during immunization injections:
a clinical randomized trial. BMC Anesthesiol 2013;13:22.
Taddio A, Ilersich AL, Ipp M, Kikuta A, Shah V; HELPinKIDS
Team. Physical interventions and injection techniques for reducing
injection pain during routine childhood immunizations: systematic
review of randomized controlled trials and quasi-randomized
controlled trials. Clin Ther 2009;Suppl 2:48-76.
Ipp M, Parkin PC, Lear N, Goldbach M, Taddio A. Order of vaccine
injection and infant pain response. Arch Pediatr Adolesc Med 2009;
163:469-72.
Ipp M, Cohen E, Goldbach M, Macarthur C. Effect of choice of
measles-mumps-rubella vaccine on immediate vaccination pain in
infants. Arch Pediatr Adolesc Med 2004;158:323-6.
Türkiye statistik Kurumu http://www.tuik.gov.tr (Accessed 25
April 2017).
Taddio A, Chambers CT, Halperin SA, et al. Inadequate pain
management during routine childhood immunizations: the nerve
of it. Clin Ther 2009;Suppl 2:152-67.
Fallah R, Gholami H, Ferdosian F, Binesh F. Evaluation of Vaccines
Injection Order on Pain Score of Intramuscular Injection of
Diphtheria, Whole Cell Pertussis and Tetanus Vaccine. Indian J
Pediatr 2016;83:1405-9.
Erkul M, Efe E. Efficacy of Breastfeeding on Babies' Pain During
Vaccinations. Breastfeed Med 2017;12:110-5.
Schechter NL, Zempsky WT, Cohen LL, McGrath PJ, McMurtry
CM, Bright NS. Pain reduction during pediatric immunizations:
evidence-based review and recommendations. Pediatrics 2007;
119:e1184-98.
Jacobson RM, Swan A, Adegbenro A, Ludington SL, Wollan PC,
Poland GA; Vaccine Research Group. Making vaccines more
acceptable-methods to prevent and minimize pain and other
common adverse events associated with vaccines. Vaccine 2001;
19:2418-27.
Gupta NK, Upadhyay A, Dwivedi AK, Agarwal A, Jaiswal V, Singh
A. Randomized controlled trial of topical EMLA and vapocoolant
spray for reducing pain during wDPT vaccination. World J Pediatr
2017;13:236-41.
Pillai Riddell RR, Racine NM, Gennis HG, et al. Nonpharmacological management of infant and young child
procedural pain. Cochrane Database Syst 2015;2015:
CD006275.
Ipp M, Cohen E, Goldbach M, Macarthur C. Pain response to MM-R vaccination in 4-6 year old children. Can J Clin Pharmacol
2006;13:e296-9.
Yilmaz G, Caylan N, Oguz M, Karacan CD. Oral sucrose
administration to reduce pain response during immunization in
16-19-month infants: a randomized, placebo-controlled trial.
Eur J Pediatr 2014;173:1527-32.
Kumar M, Upadhyay A, Singh J, et al. Effect of change in
sequence of administration of DTwP and Hepatitis B vaccines on
perception of pain in infants: A randomized control trial. Vaccine
2016;34:1816-22.
Ravikiran SR, Kumar PM, Meundi AD. Pain response in
newborns to the order of injecting BCG and Hepatitis-B vaccines:
a randomized trial. Indian J Pediatr 2011;78:693-7.

HK J Paediatr (new series) 2020;25:166-171

Original Article
Paediatric Patients with Gastrointestinal Bleeding:
4-year Experience of a Single Centre
D ALTAY, T BASARIR OZKAN, T OZGUR, NU SAHIN
Abstract

Objective: Gastrointestinal bleeding can be seen in children of all ages, and it is one of the most frequent
reasons for referral to a paediatric gastroenterologist. The aim of this study was to determine the
demographic and aetiological factors of the paediatric patients admitted to our clinic with upper or
lower gastrointestinal bleeding. Methods: This study included 150 patients who were admitted with
upper and/or lower gastrointestinal bleeding between January 2010 and April 2014. Results: This research
included 63 (42%) girls and 87 (58%) boys. The mean age of the patients was 11.0±4.6 years old. With
regard to the aetiology of these upper gastrointestinal bleeding cases, Helicobacter pylori was detected
in 25.3%, and 80% of the H. pylori positive patients were older than 10 years old. Fourteen (70%) of
the 20 patients with peptic ulcer disease were older than 10 years old. Oesophageal varices were detected
in 8 (5.3%) of these gastrointestinal bleeding patients, while 23 (15.3%) patients had drug use histories
prior to bleeding. Twenty (25%) of the patients were diagnosed with ulcerative colitis, 4 (5%) were
diagnosed with Crohn's disease, and 10 (12.5%) had colon polyps. Ninety percent of the polyps were
localised in the rectosigmoid colon. Conclusion: Peptic ulcer disease was the most common aetiology
of the paediatric patients with upper gastrointestinal bleeding. The majority of the cases with lower
gastrointestinal bleeding were diagnosed with inflammatory bowel disease; therefore, ulcerative colitis
plays an important role in paediatric lower gastrointestinal bleeding cases.

Key words

Gastrointestinal bleeding; Paediatrics

Introduction
Gastrointestinal (GI) haemorrhages are divided into
two groups: upper and lower. Bleeding emerging
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somewhere between the upper part of the oesophagus
and the ligament of Treitz (suspensory ligament of the
duodenum) and then flowing into the lumen is called
upper GI bleeding (UGIB), while bleeding from the
distal part of the ligament of Treitz is called lower GI
bleeding (LGIB). The GI tract has a large surface area
with a large amount of vascularity; therefore, when any
type of GI bleeding occurs, a significant amount of
blood may be lost in a short period of time. GI bleeding
in any age group must be assessed as an alarming finding,
and it should be addressed cautiously. 1 Endoscopy is a
very useful intervention for the diagnosis and treatment
of GI bleeding.
The aim of this study was to retrospectively determine
the epidemiological and demographic characteristics of
the children admitted to our clinic with UGIB and/or
LGIB complaints living in the South Marmara Region
of Turkey.
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Methods
We retrospectively evaluated 150 children treated either
as inpatients or outpatients in the Department of Paediatric
Gastroenterology, Hepatology and Nutrition at the Uludag
University Faculty of Medicine due to any UGIB and/or
LGIB diagnosis between January 2010 and April 2014.
The following data was obtained from each patient's file:
age, gender, complaints upon admission, family history,
medication history, presence of additional diseases,
endoscopy and pathology findings, hospitalisation period
and any transfusion requirements. Newborn patients and
patients with haemorrhagic diathesis and sepsis were
excluded from the study. The endoscopy procedures were
performed with an Olympus Exera II CV180 paediatric
video endoscope and colonoscope. The cases were divided
into two groups: under 10 years old (including 10 years
old) or over 10 years old. Those cases presenting with
complaints of haematemesis or melena were defined as
having UGIB, while those cases with complaints of
haematochezia were defined as having LGIB. Diagnosis of
Helicobacter pylori (H. pylori) infection was based on
either a positive histopathology or a positive culture.
This study was approved by the Ethics Committee of
the Uludag University Faculty of Medicine (2014-11/12).
Statistical Analysis

The relationships between the variables were examined
using the Statistical Package for the Social Sciences version
16 (SPSS Inc., Chicago, IL, USA). The differences in the
frequencies of the categorical variables were investigated
using the chi-squared test. The Shapiro-Wilk's test was used
to examine whether the data showed a normal distribution.
The differences between two groups for the continuous
variables were compared with the Student's t test. The
significance level was set at α = 0.05 (p<0.05).

Results
One hundred and fifty patients with diagnoses of
UGIB and/or LGIB who were treated as either
outpatients or inpatients at the Department of Paediatric
Gastroenterology were retrospectively evaluated. At the
time of admission, the mean age of the patients was
11.0±4.6 years (minimum 8 months, maximum 18 years).
Sixty-three (42%) of the cases were females and 87 (58%)
were males. The mean admission age for the females was
11.5±4.8 years, and it was 10.6±4.5 years old for the males

167

(p>0.05). The cases were divided into two groups: those
younger than 10 years old (including 10 years old) and
those older than 10 years old. Sixty patients (40%) were
younger than 10 years old, and 90 patients (60%) were
older than 10 years old. Ratio of haematemesis,
haemotochezia and melena in children younger than 10
years old were 46.7%, 50%, and 3.3%, respectively, and
in patients older than 10 years old were 36.7%, 55.6%,
and 7.8%, respectively.
When the cases were evaluated in terms of comorbid
diseases, 6 patients presented with congenital hepatic
fibrosis, 1 patient with cryptogenic cirrhosis, 5 patients
with epilepsy, 2 patients with hypoxic ischemic
encephalopathy, 3 patients with recurrent urinary tract
infections, and 2 patients with mitral valve prolapse. The
additional histories included fundoplication surgery,
Peutz-Jeghers syndrome, psoriasis, tracheoesophageal
fistula surgery, immunothrombocytopenic purpura,
familial Mediterranean fever, autoimmune hepatitis,
osteogenesis imperfecta, Joubert syndrome, anal atresia
surgery, optic neuritis and autism, which were each present
in at least one patient. The remaining 120 patients (80%)
had no comorbid diseases.
Twenty-three (15.3%) of the patients with GI bleeding
complaints had histories of medication use before the
bleeding began. Three of them were taking valproic acid,
two were taking phenobarbital, and the others were
taking alendronate, methylphenidate, lamivudine,
corticosteroids, topiramate and risperidone. The remaining
12 patients were using nonsteroidal anti-inflammatory
drugs. According to the age groups, 12 of the children that
were younger than 10 years old and 11 of those older than
10 years old had medication use histories (p>0.05).
When the cases were examined in terms of the family
history, 14 (9.3%) of the patients' family histories were
positive with regard to GI diseases. The family histories of
6 patients younger than 10 years old and 8 patients older
than 10 years old were positive (p>0.05).
Oesophagogastroduodenoscopies (OGD) were
performed in 64 of the cases (42.6%), colonoscopies in 71
(47.3%) and combined procedures OGD and colonoscopy)
in 15 (10%). The endoscopic findings were classified as
oesophageal varices, oesophagitis, cardiac laxity,
pangastritis, antral gastritis, duodenitis, gastric ulcers,
duodenal ulcers, polyps, colon ulceration, colitis,
haemorrhoids and anal fissures. Oesophagitis was seen in
24 (16%) patients, oesophageal varicose veins in 8 (5.3%),
pangastritis in 50 (33.3%), isolated antral gastritis in 21
(14%), cardiac laxity in 14 (9.3%), duodenitis in 8 (5.3%),
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gastric ulcers in 14 (9.3%) and duodenal ulcers in 6 (4%).
The colonoscopic evaluations showed that 9 (6%) patients
exhibited sigmoid colon or rectal polyps, 1 (0.6%) had
transverse colon polyps, 20 (13.3%) had an appearance
compatible with ulcerative colitis, 4 (2.6%) had an
appearance compatible with Crohn's disease, 11 (7.3%)
had mild vascular changes in the colon, 4 (2.6%) had
external haemorrhoids, and 2 (1.3%) had anal fissures. The
colonoscopies were normal in 23 (15.3%) of the patients
with complaints of GI bleeding.
Gastric ulcers were detected in 6 patients under 10 years
old (10%) and in 8 patients over 10 years old (8.9%);
however, all the patients with duodenal ulcers were over
10 years old. Oesophageal varices were detected in 4
patients in both groups. Six of the cases with colonoscopic
evaluations revealing polyps were younger than 10 years
old, and 4 of them were older than 10 years old. While 5 of
the ulcerative colitis cases were younger than 10 years
old, 15 were older than 10 years old. One of the patients
with Crohn's disease was only 28 months old, while the
other 3 patients were over 10 years old. External
haemorrhoids were detected in 1 of the patients that was
younger 10 years old, but they were detected in 3 of those
older than 10 years old. There was one anal fissure case in
each group (older and younger than 10 years) (Figure 1).
In terms of pathological evaluation of the patients,
Barrett's oesophagus was detected in one patient from both
groups; chronic gastritis was present in 26 patients (43.3%)
younger than 10 years old, and in 39 patients (43.3%) over
10 years old; ulcerative colitis was present in 4 patients
(6.6%) younger than 10 years old, and in 18 patients (30%)

GI bleeding in childhood is a major problem.
Identifying the cause of the bleeding, which is an
alarming gastroenterological emergency, requires

Figure 1
Comparison of the endoscopic findings of the patients
in two age groups.

Figure 2
Comparison of the histopathologic findings of the
patients in two age groups.

over 10 years old, two patients younger than 10 years old
were reported as chronic inflammatory infiltration; Crohn
disease was present in one patient younger than 10 years
old, and in 3 patients over 10 years old; only one of the
cases with polyps was reported as juvenile polyp and other
5 patients were reported as nonspecific infiltration
(Figure 2).
H. pylori infections were found in 4 (11.8%) of 34
cases that were younger than 10 years old and in 16 (34%)
of 47 cases that were older than 10 years old. The H. pylori
infection rate was significantly higher in the group that
was over 10 years old (p=0.02). It was determined that 65
(43.3%) of all the cases were treated as inpatients, and
there was no significant difference between the groups in
terms of the hospitalisation period, which was 4.2±6.2 days
in the younger children and 4.7±10.6 days in the older
children (p>0.05).
When the haemoglobin levels at the time of admission
were examined, they were 10.9±2.2 g/dl in the younger
patients and 11.4±2.5 g/dl in the older patients (p>0.05).
Twenty-two (33.8%) of the patients required erythrocyte
transfusions during hospitalisation. None of the patients
died due to GI bleeding. Comparison of severity of the GI
bleeding between the groups was showed in Table 1.

Discussion
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specific diagnostic methods as well as clinical skills so
that the localisation and severity of the bleeding can be
determined.
Studies of adults have indicated that the annual hospital
admissions for GI bleeding accounted for 50-150/100000.2
Although there is not enough data on the frequency of this
condition in children, the studies that have been done were
conducted mostly in intensive care unit patients. According
to Chaibou et al 3 103 of 1006 hospitalised children
(10.2%) were diagnosed with UGIB, while 16 of them
(1.6%) had clinically severe GI bleeding and were in a
paediatric intensive care unit. In a study by Lacroix et al4
63 (6.4%) of 984 children admitted to the paediatric
intensive care unit had UGIB. In another study by Pant et
al5 the epidemiology of GI bleeding was investigated in
children who were treated in hospitals in the United States.
The results showed that 23383 children were discharged
with GI bleeding diagnoses, which was 0.5% of all the
discharged cases. In our study, a total of 1164 patients with
GI complaints underwent endoscopies between January
2010 and April 2014, and 150 of them (12.8%) were
investigated for GI bleeding.
Previous studies of GI bleeding patients have indicated
that the number of males with this complaint is somewhat
greater in the study populations.5-7 In our study, the number
of males (58%) was slightly higher than that of the females.
However, there was no information in the literature
discussing why GI bleeding is more common in males.
In a study by Rafeey et al8 447 paediatric patients with
UGIB were evaluated with EGDs within the course of 10
years, and the most common endoscopic findings were
oesophagitis and erosive oesophagitis. In their study, Mrad
et al9 found peptic oesophagitis in infants and children at
rates of 27.8% and 10%, respectively. In our study,
oesophagitis was found in 24 patients (30.3%), and

Table 1

pangastritis was found in 50 (63.2%) patients. Barrett's
oesophagus was reported in two patients (10 and 13 years
old) who had oesophagitis in their pathological evaluations.
The Barrett's oesophagus disappeared in the control
endoscopies of these patients.
UGIB can develop as a result of H. pylori-related
ulceration. In Turkey in a study by Ecevit et al10 H. pylori
positivity was reported in 61% of the patients with peptic
ulcers. In another study it was found that 1/5 of healthy
Turkish children were infected with H. pylori before four
years of age, and that every one child out of two under 11
years of age was infected with H. pylori.11 Huang et al12
reported that out of 1,234 endoscopic evaluations of
paediatric patients, 67 patients had gastric or duodenal
ulcers, and 47.7% of them had H. pylori infections.
Houben et al 13 evaluated 76 children with UGIB and
reported that acute bleeding was 2.6 times more common
in the males. They also reported that 55% of the patients
had H. pylori infections, while 75% of the UGIB patients
had duodenal ulcers. In our study, H. pylori infections were
found in 25.3% of the 79 patients who were admitted with
UGIB complaints. Ratio of H. pylori positivity was higher
in older age group as expected.
Rafeey et al8 detected variceal lesions in 7.1% of 447
paediatric patients who underwent OGDs. Saliakellis et al14
reported that variceal bleeding in developing countries
occurs more often secondary to an extrahepatic portal
venous obstruction. In our study, oesophageal variceal
lesions were detected in 8 (5.3%) of the patients with
GI bleeding. Congenital hepatic fibrosis was found
in 6 patients, while oesophageal variceal bleeding,
autoimmune hepatitis and cryptogenic cirrhosis were found
in the others. In the patient with congenital hepatic fibrosis,
the intestinal portal hypertensive vasculopathy caused longlasting melena complaints. One month after the placement

Comparison of severity of the GI bleeding between the groups
< 10 years old group

> 10 years old group

p

Upper (50%)
Lower (50%)

Upper (44.4%)
Lower (55.6%)

>0.05

Weight z score

-0.09±1.45

-0.43±1.48

>0.05

Height z score

-0.20±1.28

-0.45±1.15

>0.05

Positivity of H. pylori (N, %)

4 (4.9%)

16 (19.8%)

0.02

Hospitalisation time (days)

4.2±6.2

4.7±10.6

>0.05

Drop in haemoglobin greater than 3 g/dl (N, %)

14 (9.3%)

22 (14.7%)

>0.05

Requirement of erythrocyte suspension transfusion (N, %)

5 (3.3%)

12 (8%)

>0.05

Localisation of GI bleeding (%)
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of a transjugular intrahepatic portosystemic shunt, the GI
bleeding stopped, the patient's malnutrition improved, and
weight gain began.
Grimaldi-Bensouda et al 15 detected at least one
nonsteroidal anti-inflammatory drug (NSAID) use history
in 83 out of a total of 177 paediatric patients who were
admitted with UGIB. It has been previously reported that
phenytoin does not increase the UGIB incidence, but it
has also been stated that the chronic use of anticonvulsants
may increase the risk of mucosal damage by other drugs.16
In our study, 15.3% of the patients had previous medication
use histories and 12 patients were using NSAIDs. In
addition, 3 patients were taking valproic acid, and 2 patients
were taking phenobarbital. Although valproic acid is known
to cause thrombocytopenia and prolong the bleeding time,
no thrombocytopenia was observed in any of our patients
taking valproic acid (the bleeding times were not controlled
in our cases).17 Previous studies have reported that using
alendronate in metabolic bone disease cases is associated
with severe esophagitis, and that it might cause GI bleeding
with gastric or duodenal ulcers.18 One of our patients was
taking alendronate to treat osteogenesis imperfecta, and it
is believed that the cause of bleeding may have been
associated with this medication. The other drugs used by
our patients included methylphenidate, risperidone,
topiramate and lamivudine, but no information directly
indicating bleeding as a result of these drugs was found in
the literature.
Although palpable purpura, which is a characteristic
rash of Henoch-Schönlein purpura (HSP), was seen in every
patient, it may not always be the first finding. GI bleeding
and other GI findings are seen 7-10 days before the skin
lesions in 15% of the cases.19 In our study, a 5 years and 8
months old male patient was admitted to our hospital with
hematochezia. Following the endoscopic detection of
haemorrhagic gastritis and colonic ulcerations, he was
examined for inflammatory bowel disease (IBD). On the
10th day of admission, when palpable purpura appeared
in the gluteal region and legs confirming the HSP diagnosis,
a steroid treatment was initiated with the onset of arthritis.
The renal and scrotal involvement and all of the findings
regressed within the course of this treatment.
IBD in school age children is an important cause of
LGIB. IBD was detected in 24 (30%) of the 80 patients
admitted with LGIB complaints in our study. Twenty of
these patients had ulcerative colitis, and 4 had Crohn's
disease. A 28-month-old female patient with Crohn's
disease was admitted with seizures during the second
year of treatment. She was diagnosed as embryonal

rhabdomyosarcoma with pulmonary and central nervous
system metastases. This patient died due to the rapid
progression of the malignancy. Immunologic tests
(immunoglobulins and subgroups of lymphocytes) were
within normal limits, but genetic test was not performed
for this patient. In Crohn's disease, there is a risk of
developing colorectal cancer that is 4-20 folds higher than
in the normal population.20 No information was found in
the literature regarding the relationship between Crohn's
disease and embryonal rhabdomyosarcoma.
Colorectal polyps are the most common cause of LGIB
in children with painless bleeding symptoms. For example,
Zahmatkeshan et al21 found that 25.3% of 363 paediatric
patients had polyps in their sigmoid colons, and that the
most common pathological diagnosis was juvenile polyps.
In our study, 10 (6.6%) of the patients with GI bleeding
complaints had polyps. The pathological diagnosis was
juvenile polyps in only one patient. Nonspecific
inflammation was detected in 5 patients, and one patient
had Peutz-Jeghers syndrome. The pathology reports of
3 patients were not found in the records. Moreover, our
patients with polyps had no family histories.
In conclusion it was found that H. pylori infection was
significantly more common in older age group when
compared with smaller age group, but there was no
difference in severity of GI bleeding between the age groups
in our study. Our results showed that peptic ulcer disease
was the most commonly detected aetiology in the
paediatric patients with UGIB, while the majority of the
cases with LGIB were diagnosed with ulcerative colitis.
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Case Report
Hydroa Vacciniforme-like Epstein-Barr Virus-associated
Lymphoproliferative Disease in a Child
SF XU, MP LU

Abstract

A case of hydroa vacciniforme-like Epstein-Barr virus-associated lymphoproliferative disease (LPD) in
a 9-year-old boy is reported in this paper. The patient had recurrent fever for 3 months accompanied by
skin lesions. Immunohistochemistry of a skin biopsy revealed that the lymphocytes were positive for
T cell markers. Flow cytometric analysis of peripheral blood showed a significantly increased percentage
of natural killer cells and 91% CD158i monoclonal expression. The conclusion of the skin histopathology
was EBV-positive cutaneous LPD. Laboratory tests on peripheral blood and immunohistochemistry of
the skin biopsy confirmed that the child was infected with Epstein-Barr virus. Note: CD158i (Official
Full Name: killer cell immunoglobulin-like receptor, two domains, short cytoplasmic tail, 4)

Key words

Epstein-Barr virus; Lymphoproliferative disease; T/natural killer cell

Introduction
Hydroa vacciniforme (HV) is a chronic photosensitivity
disorder induced by ultraviolet (UV) radiation, and is
characterised by recurrent vacciniform vesicles, necrotic
ulcers, and healing by atrophic scarring on sun-exposed
areas in childhood. In atypical HV induced by latent
Epstein-Barr virus (EBV) infection, patients with severe
HV-like eruptions usually have high fever, liver
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dysfunction, hepatomegaly or splenomegaly, and
oedematous swelling of the cheeks, eyelids, ears, and
lips.1 We report a case of CD158i monoclonal expression
in HV-like EBV-associated lymphoproliferative disease
(LPD).

Case Report
A 9-year-old boy presented to our paediatric department
with a 3-month history of recurrent fever accompanied by
skin lesions. Three months ago, the boy had a fever (38°C40°C) and developed blisters involving his scalp, face,
and extremities. The boy received multiple antibiotics and
different kinds of antihistamine drugs in local hospitals,
but the skin lesions increased in severity, along with
swelling on his face and eyelids. The skin lesions exhibited
a slowly progressive relapsing course, changing from
oedema, to blistering, ulceration, and final scarring. The
boy had a history of hypersensitivity to mosquito bites,
but not to sun-exposure.
On examination, swelling of the face and eyelids was
present. The skin lesions were polymorphic presenting with
vesicles, bulla, necrosis, atrophic scars, and ulceration,
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which involved the scalp, lower left limb, and both forearms
(Figure 1). The liver was enlarged and palpable at two
centimetres below the costal margin. The enlarged lymph
nodes of the right armpit and groin were about one
centimetre in diameter.
A punch biopsy was performed on a vesicle lesion of
the left lower limb. Histopathological examination showed
presence of lymphocytes, eosinophils, and neutrophils in
the bulla. Acute and chronic inflammatory cells infiltrated
the dermis and subcutaneous tissue. Acute inflammatory
cells were in the majority. Vasculitis and focal necrosis
were seen in the corium layer. Lymphoid cells had no

(a)

(c)

obvious nuclear polymorphism or atypia.
Immunohistochemical staining showed that the
lymphocytes were positive for CD4 (Figure 2a), CD5,
CD7, CD20, TIA-1, and Ki67 at 60%; strongly positive
for CD3 (Figure 2b) and CD8 (Figure 2c); and negative
for CD30, CD79a, and Granzyme B. T lymphocytes showed
EBER positivity in the skin biopsy. The conclusion of the
skin histopathology was EBV-positive cutaneous LPD.
A trephine biopsy was performed on the posterior
superior iliac spine. The results showed that bone marrow
granulocyte series were inactive, granulocytes were
reduced at all stages, with no obvious abnormality in

(b)

(d)

Figure 1
Clinical features: (a) Oedema of the face and eyelids, (b) vesicles on the scalp, (c) bulla on lower left
limb, (d) necrosis, atrophic scars, and ulceration on the forearms.
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morphology. Erythrocyte series hyperplasia was active,
intermediate and late erythroblast hyperplasia was
dominant, and no obvious abnormality was found in
morphology. There were three megakaryocytes in all
sections. However, CD56 was not tested in the bone
marrow.
On laboratory examination, the patient had mild
anaemia (haemoglobin 96 g/L), leukopenia (3.56×109/L),
neutrophils 45.1%, lymphocytes 40.5%, and a normal
platelet count. No atypical lymphocyte was found on the
peripheral blood smear. Blood biochemical analysis was
unremarkable except increased aspartate aminotransferase
(AST 104 U/L, normal 5-50 U/L), alanine aminotransferase
(ALT 199 U/L, normal 5-55 U/L). The percentage of CD3+
T, CD4+ T, CD8+ T, CD20+ B, and CD56+ natural killer
(NK) cells from the patient was 30.36%, 18.1%, 5.67%,
2.20%, and 36.29%, respectively, as determined by flow

(a)

(c)

cytometric analysis in peripheral blood. NK cells mostly
expressed 91% CD158i, which was monoclonal
expression. Serum IgE (3550, normal 0-100 IU/ml) was
elevated, but IgG, IgA, IgM, C3, and C4 was normal.
Ultrasonic scan showed slight enlargement of the liver.
Other results were negative, including antinuclear antibody
spectrum, bone marrow aspiration, computed tomography
scan of the abdomen, chest X-ray, and electrocardiogram.
The EBV viral capsid antigen (VCA) IgG, EBV nuclear
antigen IgG, and anti-EBV early antigen IgG were positive,
but EBV VCA IgM andanti-EBV early antigen IgM were
negative. The viral load of EBV DNA was 812.5 IU/ml of
whole blood. EBV-encoded small nuclear RNA (EBER)positive cells were detected in the dermis using in situ
hybridisation (Figure 2d).
In our case based on a long history of recurrent fever
accompanied by skin lesions, hepatomegaly, and skin

(b)

(d)

Figure 2
Immunohistochemical staining: The infiltrating lymphocytes stained positively for (a) CD4, (b) CD3, (c) CD8, (d) high
power view showing a large number of Epstein-Barr virus-encoded small nuclear RNA-positive cells in the dermis (Original magnification:
a-d x 400).
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biopsy investigations indicating detection of EBER, a
diagnosis of HV-like EBV-associated LPD was confirmed.
According to the therapeutic approaches for EBVassociated LPD proposed by previous reports,2,3 this patient
was treated intravenously with ganciclovir (5 mg/kg/12
hours) for two weeks, methylprednisolone (2 mg/kg/day)
for two days, immunoglobulin (1 g/kg) for three days, and
orally with prednisolone (0.67 mg/kg/day) for six days,
and cyclosporin A (4 mg/kg/day) for six days. The patient
was treated with systemically for twenty days, the fever
and skin lesions were relieved. We advised him to avoid
mosquito bites and sun exposure in open air, as skin
lesions could be triggered or aggravated by sun exposure.1
The patient has been followed up for 4 years since
diagnosis. He relapsed after one month of leaving hospital.
On follow-up (before stem cell transplantation), fever and
skin lesions were recurrent, lymphadenopathy was not
getting more prominent, hepatomegaly and liver function
did not worsen, but EBV DNA was persistently positive in
blood. He underwent successful stem cell transplantation
at the age of 10 years and is now 13 years old with no
evidence of recurrence.

Discussion
Hydroa vacciniforme-like EBV associated LPD is a rare
EBV-associated lymphoma that mainly occurs in children
in Asia and Latin America, more in males than in females.
It was initially designated under the 2008 World Health
Organization (WHO) classification as a distinct entity in
tumours of haematopoietic and lymphoid tissues, but in
2016, WHO designated it as Hydroa vacciniforme-like
LPD (HVLPD).4 EBV-T/NK-LPD are closely related to
latent EBV infection or chronic active Epstein-Barr virus
(CAEBV) infection. Though CAEBV was described as a
persistent EBV infection targeting B cells, the syndrome
has now been primarily associated with EBV infection of
T cells and less often NK cells.5
EBV-T/NK-LPD shows various clinical patterns
according to the EBV-infected cell type, clonality, and
morphology of infiltrated lymphocytes. Chronic active
EBV infection behaves differently depending on the
involvement of T cells or NK cells. The T-cell type has a
poor prognosis and is characterised by fever, hepatomegaly,
and high titres of EBV-related antibodies. The NK-cell type
frequently includes hypersensitivity to mosquito bites,
large granular lymphocytosis, and a high IgE titre
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accompanied with a better prognosis.6 Most infiltrating
lymphoid cells in skin biopsy specimens from HV, HVlike LPD, and HV-like lymphoma express TIA-1, CD45RO,
CD3, CD4, and CD8 but lack CD20 and CD56. 7 The
lymphoid cells had obvious nuclear polymorphism or atypia
in HV-like lymphoma. At present, the diagnosis of EBV-T/
NK-LPD depends on clinical characteristics and pathology.
T-cell receptor gene rearrangement is useful for diagnosing
T-cell LPD, and the positive rate is about 73.3%; so, even
negative could not be ruled out. 8 Flow cytometry of
peripheral blood showed a significantly increased
percentage of NK cells and 91% CD158i monoclonal
expression. Large granular lymphocytosis and high IgE
titres were consistent with NK-cell type LPD. In our case,
HVLPD could be diagnosed based on clinical features,
laboratory examination, and pathological biopsy.
Our case illustrates HV as a manifestation of chronic
active EBV infection with lymphocyte proliferation. Some
experts suggest that HV, HV-like LPD, and HV-like
lymphoma represent variants along the same disease
spectrum of EBV-associated LPD. EBV-associated LPD is
a risk factor for developing systemic lymphoma.3 There
are several effective treatments for EBV-T/NK-LPD,
including antiviral agents, IFN-γ, thalidomide, systemic
corticosteroids, cyclosporine A, and allogenic
haematopoietic stem cell transplantation.2,3,9 Currently,
there are no guidelines for the standard treatment of
patients with HVLPD, and so, an individualised treatment
approach for each patient should be considered. In a
previous study, the average survival time after diagnosis
of HVLPD was 20.8 months in the adult group and 56.3
months in the children group. The 5-year survival rates
were 50% and 85.7% in adults and children.10
In summary, although many cases of HVLPD have been
reported, misdiagnosis or mistreatment is common. HVLPD
usually takes several months or years to be diagnosed due
to lack of experience. If a patient has recurrent fever with
skin lesions for more than one month, with EBV DNA or
EBV antibody positivity in blood, HVLPD should be
considered. Clinical features including presentations and
evidence of CAEBV infection are helpful in HVLPD
diagnosis. Skin biopsy is essential for final diagnosis.
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Case Report
Never Forget Germ Cell Tumour in Cranial Diabetes Insipidus:
Its Atypical Presentation and Management
SWY TO, ACC FU, SC LING

Abstract

Germ cell tumours are frequently associated with endocrine complications, but they may not be evident
on the initial cranial imagings. We report an adolescent boy who presented with cranial diabetes insipidus.
It was until his sixth set of magnetic resonant imaging which showed the presence of tumour, throughout
the period he already developed full-blown panhypopituitarism. Physicians need to be aware of the
possibility of germ cell tumours for cranial diabetes insipidus even their first few sets of cranial imagings
are not informative. Appropriate hormonal and tumour management are also discussed.

Key words

Central diabetes insipidus; Germinoma; Panhypopituitarism

Case Presentation
A 14-year-old boy (MW) was referred to the paediatric
out-patient clinic of a regional hospital in May 2014 for
obesity. His weight was 74 kg with body mass index 28.5
kg/m2 and he led a sedentary lifestyle. Upon diet enquiry,
his parents incidentally mentioned him to have excessive
fluid drinking up to 5 litres per day, and frequent urination
with nocturia 1-2 times per night. He had no other urinary
symptoms, headache, dizziness or visual concerns. His
family history was unremarkable. Physical examination
showed an obese boy with good general conditions, full
puberty and unremarkable systemic examination.
His initial investigations (Table 1) revealed elevated
alanine transferase (ALT), urate, high normal plasma
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osmolarity and low paired urine osmolarity. These
laboratory works were not bothered until 9 months later
when MW reported gradual worsening of his polyuria and
nocturia. Daily charting of his input and output were up to
4700 and 5500 ml respectively. He felt annoyed if he could
not drink adequate volume of fluid. He was instructed to
weigh himself at midnight then again with the same scale
the next day morning, throughout the night he should
refrain from water drinking unless it was irresistible. He
was asked to come back for his early morning blood taking
paired with urine sampling in the hospital.
This battery of investigations (Table 1) unveiled the
biochemical picture of diabetes insipidus (DI) − high plasma
sodium (147 mmol/L) and osmolarity (304 mmol/kg) with
low urine osmolarity (100 mmol/Kg). He lost 5 lbs (3.2%
from his baseline 155 lbs) over the 9-hour water-refraining
duration.
He was admitted to ward for further workup of DI.
A formal water deprivation test was exempted as the
available laboratory results already suggested DI. At that
time, all his other hormonal axes remained intact. He
showed positive response to sublingual desmopressin
(Table 1). Therefore isolated cranial DI was diagnosed.
MW was then evaluated for the possible causes of cranial
DI. Most of his subsequent investigations were unrevealing,
including tumour markers in blood, skeletal survey, chest
X-ray and bone marrow examination. His tumour markers
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in his cerebrospinal fluid (CSF), however, showed
marginally elevated human chorionic gonadotropin (hCG)
(1.7 IU/L). His first magnetic resonance imaging (MRI) of
his brain and pituitary in March 2015 disclosed absent
bright spot in his posterior pituitary in T1 scan, which was
a common finding in cranial DI, and a mildly
homogenously thickened pituitary stalk (Figure 1).
In view of his cranial DI, mild elevation of CSF hCG
and the MRI findings, MW and his parents were interviewed
by the endocrinologists, oncologists and neurosurgeons.
He was advised to have pituitary biopsy to exclude sinister
causes of his cranial DI. Sadly they turned down the
suggestions, or even an interim lumbar puncture to assess
the progression of tumour markers, as they did not accept
the risks of the invasive procedures in spite of full
explanation. They only agreed to repeat his MRI as interim
surveillance. Thereafter he had done 5 sets of MRI in more
than 2 years' time. Although slow progression of the

Table 1

pituitary stalk thickening was evident with the last MRI
showing the lesion abutting on the optic chiasma, no new
symptoms were reported and no abnormal neurological
signs were detected. He tolerated his nocturia with doubtful
compliance to desmopressin. Despite detailed explanation
of the MRI findings of enlarging lesion and possible disease
progression, they insisted on no further investigations but
only continual follow up by their private neurosurgeon.
In February 2017, MW agreed to have another hormonal
assessment after his frequent defaults of the scheduled
blood taking. This morning blood sampling made the worry
of the endocrinologists come true. As in Table 1, he
eventually developed panhypopituitarism - central
hypothyroidism, undetectable morning cortisol and
hypogonadotropic hypogonadism. After a lot of
negotiation and explanation, MW and his parents finally
agreed to admit in March 2017 for hormonal replacement.
He was first replaced with hydrocortisone, with urine

Biochemical and hormonal progression of MW
7/6/2014

18/2/2015

3/3/2015

4/3/2015

2/2017

Plasma Sodium (mmol/L) Ref: 135-144

139

147 H

143

138

137

Plasma Osmolarity (mmol/kg) Ref: 275-295

293

304 H

286

280

283

Urine Osmolarity (mmol/kg) Ref: variable

79

100

139

575

322

112 H

60 H

/

/

65 H

5.0

4.8

/

/

/

TSH (mIU/L) Ref: 0.44-4.24

/

/

2.51

/

5.6 H

Free T4 (pmol/L) Ref: 7.2-17.7

/

/

8.5

/

6.2 L

Peak Cortisol to LDSST (nmol/L)

/

/

626

/

/

Morning Cortisol (nmol/L) Ref: 185-624

/

/

/

/

<11 L

Prolactin (mIU/L) Ref: 56-278)

/

/

/

/

648 H

LH (IU/L)

/

/

6.1

/

0.3 L

FSH (IU/L)

/

/

5.0

/

0.4 L

Testosterone (nmol/L)

/

/

9.57

/

<0.35 L

IGF-1 (ug/l) Ref: 207-576

/

/

/

/

81 L

AFP, blood (ng/ml) Ref: <9.1

/

1

1.1

/

1.5

hCG, blood (IU/L) Ref: <5.0

/

<0.5

<0.5

/

1.7

ALT (U/L) Ref: <46
Fasting Glucose (mmol/L)

AFP, CSF (ng/ml) Ref: not available

/

/

<0.5

/

/

hCG, CSF (IU/L) Ref: <1.5

/

/

1.7 H

/

/

ALT: alanine transferase; TSH: thyroid-stimulating hormone; T4: thyroxine; LDSST: low dose short synacthen test; LH: luteinising hormone; FSH: follicular
stimulating hormone; AFP: alpha-fetal protein; hCG: human chorionic gonadotropin; CSF: cerebrospinal fluid; IGF-1: Insulin-like growth factor 1
"H" means higher than normal reference range; "L" means lower than normal reference range
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output carefully monitored. Before adding thyroxine and
testosterone, MW insisted to have earlier discharge after
4 days of stay. He was lost to follow up afterwards.
Retrospectively we found he had the next MRI done in the
private hospital, further supporting the diagnosis of a
pituitary tumour. Transsphenoidal removal of the pituitary
tumour was done by their private neurosurgeon in April
2017. Pathological examination reported it to be a
germinoma. Thereafter MW was treated with chemoradiotherapy in another regional hospital, with a full
battery of hormonal replacement therapy since then
(hydrocortisone, thyroxine, desmopressin and
testosterone).

Figure 1

MW's MRI pituitary imagings.

Discussion
It is not uncommon to see a long-term latency to reach
the diagnosis of germ cell tumour (GCT) after cranial DI
owing to a multitude of factors, namely lack of significant
tumour markers elevation, inconclusive findings in initial
MRIs and the indolent symptoms, all of which instigated
MW's family to refute more definitive diagnostic strategies
like pituitary biopsy and follow-up lumbar punctures even
the initial diagnosis of cranial DI was established early.
Central nervous system (CNS) GCTs represent
approximately 3% of primary paediatric brain tumours.
They commonly originate in the pineal or suprasellar
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regions, with a few arise in the basal ganglia or thalami.1
The World Health Organization has classified CNSGCTs
into two main groups: germinomas and nongerminomatous GCTs (NGGCTs). Two thirds of them are
germinomas.
Suprasellar GCTs often present with hormonal
abnormalities and visual disturbances. Hypothalamicpituitary axis disturbance leads to symptoms such as DI,
growth failure, delayed or precocious puberty.
Endocrinopathies in particular DI often develop ahead of
neurological deficits or abnormal imaging. Although MRI
is the most reliable tool for radiological detection of GCTs,
there is often a time lag, with a median duration of 6
months, 2 between the appearance of symptoms and
radiological detection.3,4 Delay in diagnosis of GCTs was
negatively associated to their overall survival rate,5 and
there was a higher incidence of disseminated disease and
unfavourable long-term sequelae compared to those with
a more timely diagnosis.2
Going back to MW, pituitary stalk thickening could be
a non-specific finding, nonetheless, with co-existing
cranial DI, more than one third of cases could be due to
infiltrative diseases, including GCT, langerhans cell
histiocytosis, tuberculosis or hypophysitis. 6 A more
invasive procedure for a definitive histological diagnosis
was justified especially with mildly raised CSF hCG.
Eventually it took him more than 2 years to develop fullblown panhypopituitarism after his cranial DI. Throughout
the course he only complained of nocturia and fatigue
without CNS symptoms. His gradual development of
adrenal insufficiency masked his DI symptoms by impairing
his free renal water clearance. 7 MW's non-specific
symptoms together with his partially masked DI made the
diagnosis more challenging. On the other hand, it is
noteworthy that his TSH was slightly elevated upon
presentation of central hypothyroidism. In acquired forms
of central hypothyroidism, their TSH concentration could
be normal or even slightly elevated, as a result of the
qualitative defect in TSH-producing cells secreting TSH
isoforms that conserve immunoreactivity but manifest a
severe deficiency in intrinsic bioactivity and ability to
stimulate TSH receptors.8
In face of treating multiple pituitary hormone
deficiencies, it is crucial to replace cortisol ahead of
thyroxine, as thyroid hormone accelerates endogenous
cortisol clearance and could unmask insufficient cortisol
production and precipitate adrenal crisis. 9 It is also
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important to monitor for the development or exacerbation
of DI after starting glucocorticoid replacement.
Germinomas are exquisitely radiosensitive and
chemosensitive, with cure achieved with radiation alone
in 80-90% of patients. Although NGGCTs are less
radiosensitive than germinomas and have much worse
prognosis, the use of adjuvant chemotherapy has also
improved their survival rates, ranging between 40-70%.1
As such, radio-chemotherapy has become the standard
treatment for CNSGCTs. 10 With clearly characteristic
marker elevations in blood and/or CSF and typical
radiological findings (like pituitary stalk thickening in
our patient), histological examination could be waived to
conclude the diagnosis of CNSGCTs. The primary goal of
initial surgery should be reserved for biopsy to confirm
the diagnosis when pituitary abnormality is evident but
normal CSF HCG, as radical resection of intracranial
germinomas offers no benefit over chemo-radiotherapy
alone. 10 Nonetheless, second-look surgery is still
recommended if there is residual radiographic lesion after
the completion of chemo-radiotherapy, especially in those
with persistent positive markers. Hence, our patient might
have been exempted from his upfront total tumour resection
if the diagnosis of GCT could have been confirmed earlier
by a more conclusive elevation of CSF hCG on repeating
his lumbar puncture, which could also serve the purpose
of waiving the confirmative biopsy of the lesion. Both
biopsy and tumour excision are not without significant
risk of morbidity. It was however fortunate that during the
long time lag, the lesion had not enlarged to an extent to
cause permanent vision impairment by compressing on or
infiltrating into the optic chiasma.

Conclusion
In summary, this case report highlighted the awareness
of GCT as a differential diagnosis of cranial DI. Their
symptoms are not always discernible. Serial MRI scans are
mandatory to clarify its cause even the initial few scans are
not definitively diagnostic. An earlier diagnosis is
advisable to avoid CNS damage, permanent visual
impairment, pituitary defects and dissemination of tumours.
It is important to know the correct sequence of hormonal
replacement in hypopituitarism. Finally, for most
CNSGCTs, upfront chemo-radiotherapy can usually
achieve favourable outcomes.
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Case Report
Lipoblastoma of the Scalp: A Case Report and
Literature Review
HY WONG, YK NG, EKW CHAN, KH LEE

Abstract

Lipoblastoma is a rare benign mesenchymal tumours arising from embryonal white fat and most often
encountered on trunk and extremities. We report a case of lipoblastoma of the scalp in a 3-month-old
boy with review of the literature. This is to our knowledge the second case of lipoblastoma of the scalp
reported in published literature in English. Here we illustrate the diagnostic challenge of lipoblastoma of
infancy.

Key words

Lipoblastoma; Scalp; Tumour

Introduction

Case Report

Lipoblastoma is a rare, rapidly growing though benign
neoplasm arising from embryonic adipose tissue. It occurs
almost exclusively in infants and children less than 3 years
of age. They most commonly presented as painless
progressively growing subcutaneous mass on the trunk or
extremities.1-4 There is lack of characteristic clinical feature
to differentiate from other soft tissue tumours clinically.
Rapid growth and lack of timely diagnosis often render
surgery mutilating. We present a child with scalp
lipoblastoma but initially misdiagnose as infantile
haemangioma. Our case illustrates the diagnostic dilemma
of this rare tumour.

A 3-month-old boy first presented to general
paediatrician with a progressively enlarging mass over right
parietal scalp since 4 weeks of life. There is no history of
trauma and no family history of congenital anomalies.
Physical examination revealed a 1.5 cm mobile mass over
right parietal scalp with no skin changes or regional
alopecia. Ultrasonography (USG) has been arranged
afterward with the provisional diagnosis of non-specific
scalp nodule. USG showed 1.7 cm oval-shaped soft tissue
mass in the hypodermis of the scalp with venous flow
present intra-lesionally which is suspicious of scalp
haemangioma. It was thus managed as infantile
haemangioma with conservative management provided.
However, there was progressive increase in the size during
subsequent follow-up: 3 cm at 4 months and 4 cm at
7 months of age respectively. Propranolol was started after
assessment by paediatric dermatologist. There was further
interval growth of the mass to 6 cm at 8 months of age
despite escalating dose of propanolol. He was referred to
our department for the diagnosis of atypical haemangioma
at 13 months of age. Magnetic resonance imaging (MRI)
was then arranged in our institution and showed a
predominantly fatty tumour with internal septae arising
from the right parietal scalp (Figure 1). At that juncture,
diagnosis was redefined as scalp lipoblastoma. Surgical
excision with primary skin closure was performed at 17
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months of age and the immediate postoperative recovery
was uneventful (Figure 2). The patient has been followed
up at regular interval for 1 year with no evidence of
recurrence.
Histologically, the tumour comprised of multilobulated
adipose tissue transversed by thin fibrous septa and
centered in subcutis. The constituent cells are mostly
mature adipocytes, some variation in size and with
occasional lipoblasts. Mild patchy myxoid change is noted.
Resection margin is clear. Pleomorphic adenoma gene 1
(PLAG1) translocation is positive. The histological
features are compatible with lipoblastoma.

plexiform vessels, focal myxoid stroma which overlaps
with lipoma, myxoid liposacroma and hibernoma.3-6 Recent
cytogenetic studies identifies association of lipoblastoma
with a rearrangement of a region on the proximal part of

Discussion
Lipoblastoma is a rare benign mesenchymal tumours
arising from embryonal white fat. It occurs almost
exclusively in infants and children less than 3 years of
age.1-4 Median age at presentation in literature was 22.6
months with slight male preponderance.3 It most commonly
presents as painless progressively enlarging mass and they
are most commonly found in trunk or extremities.
With regard to the histology, there were 2 variants
reported: an encapsulated localised form (lipoblastoma)
and an infiltrative diffuse form (lipoblastomatosis).
Histologically, both forms composed of lipoblasts,

Figure 2

Figure 1
Coronal T1-weighted FLAIR MRI image of scalp
demonstrating a large and well-circumscribed lesion at right parietal
scalp.

Pre-operative photo of the scalp lipoblastoma (left); Intra-operative photo of surgical excision of the scalp lipoblastoma (right).

Lipoblastoma of the Scalp

184

the long arm of chromosome 8, 8q11-13 which upregulates
PLAG1 and molecular analysis is important for accurate
diagnosis.7,8
Local excision with complete resection is the standard
of care.4,6 However, total excision may not be feasible in
certain cases due to close proximity to vital structures or
in the setting of lipoblastomatosis. Despite the capability
of rapid growth, the prognosis is excellent. The reported
local recurrence rate ranges from 5-25% in different series
due to incomplete excision.3,4 They are believed to occur
in the setting of lipoblastomatosis. Thus, close follow-up
is suggested for early detection of recurrence, especially
in cases with subtotal resection.
The natural history of unresected lipoblastoma is
still largely unknown. Mognato et al 6 reported a case
of spontaneous resolution of biopsy-proven
lipoblastomatosis and he proposed the 'wait-and-see'
approach in managing lipoblastoma. This was the only case
of spontaneous resolution reported in the literature.
However, expectant management is suggested given the
rapid growth observed in most of the patients. Given the
lack of diagnostic radiological features, excision is
warranted to exclude sinister pathology and preventing
pressure symptoms from further growth.4,5
Our case report highlights the clinical challenge in
making accurate and early diagnosis of lipoblastoma as it
mimicks an infantile haemangioma clinically and
sonographically at the beginning. Prompt detection of
atypical features with early radiological investigation is
helpful to downscale the operation. Clinician should aware
of the differential diagnosis of lipoblastoma in patients
presenting with rapid-growing masses in children under
the age of 3. The benign nature of this rare tumour warrants
conservative surgical approach to avoid mutilating or
extensive area of excision; but at the same time regular

follow-up is essential due to the likelihood of local
recurrence. To conclude, scalp lipoblastoma is a rare lesion
in clinical practice and a high clinical suspicious is
essential for a correct diagnosis and subsequent
management. Despite the large tumour size, families can
be reassured that tumour is benign in nature and low
recurrence rate is expected with complete surgical
excision.
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Case Report
Laryngeal Tuberculosis Coexisting with Pulmonary
Tuberculosis: A Rare Cause of Dysphonia in
Children and Adolescents
L ALSHADFAN, H YAZAN, E CAKIR

Abstract

Laryngeal involvement by tuberculosis (TB) is very rare, representing <1% of all cases. It could be
primary or coexisting with pulmonary TB. We presented this case of laryngeal TB coexisting with
pulmonary TB of an adolescent who presented with chronic and progressive dysphonia without any typical
constitutional symptoms. She had no history of contact with active TB case, negative tuberculin skin
test, and positive radiological evidence of pulmonary involvement. Dysphonia is a rare symptom of
extrapulmonary disease.

Key words

Dysphonia; Extra pulmonary tuberculosis; Larynx; Tuberculosis

Introduction
Tuberculosis (TB) continues to be a major Worldwide
problem, it remains as significant cause of mortality and
morbidity in both children and adults. 1 Paediatric TB
represents a major public health concern worldwide. The
World Health Organization (WHO) reported that about
9 million people develop TB each year, and of whom about
1 million (11%) occur in children aged less than 15 years.
Children contribute to 3-6% of the total TB case load in
developed countries and to more than 25% of the burden
of TB disease in developing countries.1
Extrapulmonary involvement accounts for about 2144% of pediatric TB. Lymph node disease is considered as
one of the most common manifestations of head and neck
TB and is more frequently seen in the pediatric population.
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TB of the head and neck area can also manifested as ear,
nose, and throat.2 True ear, mastoid, nose, oropharynx, and
laryngeal involvement by TB very rare, representing <1%
of all cases.3

Case Report
A 15-year-old girl presented with a 6 month history of
progressive dysphonia, dysphagia and mild difficulty in
breathing. There were no associated symptoms of fever,
weight loss, fatigue, night sweats, cough (dry or
productive) or chest pain. There is no history of chronic
medical illnesses or previous operation, no history of TB
or contact with active TB case, no history of smoking or
inhalation injury. Vaccination is up-to-date according to
national vaccination Schedule (BCG included).
Laryngoscopic examination which performed by ENT
specialist revealed a vocal cord noduler lesion and surgical
excision was planed. She was referred to our clinic for
preoperative assessment since she had history of shortness
of breath. The physical examination was normal. Chest
X-ray showed bilateral diffuse nodular opacities and
infiltration (Figure 1). A tuberculin skin test (TST) and
thorax computerised tomography (CT) scan was requested.
TST was 12 mm. Family screening for TB was negative.
Thorax CT scan showed bilateral diffuse nodular opacities,
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tree-inbud sign, acinar infitration, centrolobular milimetric
nodules, ground glass appearance, multiple calcified
lymphadenopathy with largest one about 13 mm in
diameter, and traction bronchiectasis more prominent in
the apical lobes mostly secondary to TB ( Figure 1).
Bronchoscopy showed oedema and hyperaemia of the true
vocal cords, granular appearance of the inter-arytenoid
region and nodular lesion at the left true vocal cord.
Trachea and bronchi were normal, and bronchoalveolar
lavage (BAL) was sent for cultures (Figure 1).
Immunological workup and HIV testing were normal.
Depending on these findings the patient was assumed to
have pulmonary TB with extrapulmonary involvement of
the larynx and anti-TB medication; isoniazid, rifampicin,
pyrazinamide and ethambutol was started. The BAL culture
showed Mycobacterium Tuberculosis Complex which is
resistant to isoniazide. The diagnosis of laryngeal and
pulmonary TB was confirmed depending on the
radiological and microbiological results. After 6 month of
treatment the clinical and radiological status of the patient
was improved. The post treatment thorax CT scan showed
regression of the acinar infiltration, centrolobular milimetric
nodules, and traction bronchiectasis. A small fibrotic band
was seen after the treatment (Figure 1). A total of nine
months of treatment was completed.

Discussion
We reported a rare case of pulmonary TB with extra
pulmonary involvement of larynx in a adolescent girl. The
diagnosis of TB in this case was very challenging. The
patient was presented with dysphonia as the major
symptoms with mild shortness of breath that didn't affect
her daily activities. Laryngoscopic examination which
performed by ear, nose & throat (ENT) specialist revealed
a vocal cord noduler lesion and surgical excision was
planed. The differential diagnosis of vocal cord nodule in
this case was very wide including: non-cancerous vocal cord
lesions (Nodules, polyps, and cysts) which usually develop
after prolonged trauma to the vocal cords, pre-cancerous
or cancerous lesions, granulomatous lesion due to
sarcoidosis, TB and may other causes. We evaluated the
patient because of her symptoms of respiratory distress
and TB was diagnosed according to radiological and
microbiological findings. If TB could not be diagnosed,
unnecessary surgical intervention might be done or the
patient could come with more advanced, complicated or
severe forms of TB.
The clinical manifestations of TB are variable depending
on characteristics of the host and the microbe and the
interaction between them. Before the beginning of the HIV

Figure 1
(A) Chest X-ray showing diffuse infiltration; (B) Thorax CT showing bilateral diffuse nodular opacities, tree-in-bud sign, multiple
calcified lymphadenopathy; (C) endoscopic appearance of hyperemia and oedema of the true vocal cords, before treatment; (D & E) chest
X-ray and thorax CT showed improvement after treatment.

Alshadfan et al

epidemic, ~85% of reported TB cases were limited to the
lungs. This proportional distribution is substantially
different among persons with HIV infection, because
extrapulmonary TB involvement tends to increase in
frequency if immune function is compromised.4
Other predisposing factors for extrapulmonary TB
development were identified from case reports mostly in
the adult populations includes male gender, family history
of TB, personal history of pulmonary TB, smoking, alcohol
or drug abuse.5 The most frequent forms of TB disease in
children and adolescent are intrathoracic TB and
extrathoracic in the form of peripheral lymphadenitis.
Extrathorasic disease accounts for 20-30% of all adolescent
TB cases, with both intra- and extrathorasic TB seen in up
to 20% of cases.3
TB of the head and neck area, excluding TB meningitis,
often presents as ENT disease. True ear, mastoid, nose,
oropharynx, and laryngeal involvement by TB is very rare,
representing <1% of all cases. Ear and mastoid TB are the
most common of these infections. In adults, laryngeal TB
is the second most common form after ear/mastoid TB,
but it is exceedingly rare in children and adolescent.3
There is changing trends in the clinical presentation of
laryngeal TB between the pre and post-antibiotic era. In
the pre- antibiotic era laryngeal TB used to be common
and usually was associated with advanced cavitary
pulmonary lesions. After the development of
chemotherapy, improvements in living standards and the
spread of public health it started to manifest with primary
laryngeal disease without pulmonary involvement and
generally without history of contact with active TB
case.6 According to many reported cases, laryngeal TB can
present with non specific symptoms and signs which may
contribute to the delay in the diagnosis. The most common
presentation is dysphonia followed by sore throat and then
odynophagia with most patients doesn’t have the typical
constitutional symptoms.7 The gross lesions appearance
with flexible laryngoscopy themselves had also changed
from an ulcerative in character to hypertrophic, exophytic
polypoid type or non-specific inflammatory lesion.8
These changing trends make the diagnosis very
challenging and need high index of suspicion, as in our
case in which the patient had history of progressive
dysphonia without the typical constitutional symptoms of
fever, weight loss, night sweat and even without history of
cough. There was absence of history of contact with TB

187

case or personal history of TB. TST result was negative
and family screening was also negative.

Conclusion
Laryngeal TB is extremely rare in children and
adolescent but remains highly contagious with unspecific
symptoms and signs that can result in delay in the diagnosis.
It necessitate the need of high index of suspicion in order
to prevent its transmission and possible further
complication.
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Clinical Quiz
What is the Diagnosis?
VCC HUI, JLF FUNG, HM LUK, BHY CHUNG

Case History
A three-year-old girl was referred to the Genetics Clinic
due to bilateral bow legs since infancy. She was also noted
to have poor height velocity in the past 2 years, as her

healthy DCDA twin sister is considerably taller than her.
She complains of pain when she walks and has increased
lumbar lordosis. Her standing height and sitting height are
88.9 cm and 53.9 cm respectively, corresponding to growth
on the 3rd percentile (Figure 1). She has a measured
intercondylar distance of 7 cm; radiographs showed
bilateral bowing of femur and tibia, with widening of
growth plate and irregularities of bilateral distal femoral
metaphyses. Her blood chemistry (including ALP,
electrolytes, PTH, 25-hydroxy vitamin D) is normal.
Patient's clinical photo is shown in Figure 2.

Figure 1 Growth curve of the patient, with height-for-age
percentiles.

The clinical quiz was prepared by:
VCC HUI
JLF FUNG
BHY CHUNG
Department of Paediatrics & Adolescent Medicine, The University
of Hong Kong, Queen Mary Hospital, Pokfulam, Hong Kong
HM LUK
Clinical Genetic Service, Department of Health, Hong Kong

Figure 2 Clinical photo
of the patient (with consents
for publication by parents).
Answer to "Clinical Quiz" on Pages 196-199
N.B. The Editors invite contributions of illustrative clinical cases
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MCQs
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) Hyponatraemia in Hospitalised Children: A
Retrospective Survey in Acute Paediatric
Admissions in Hong Kong with Focus on
Intravenous Fluid Practices
1. The Holliday Segar formula:
a. is an updated recommendation for intravenous fluids
in hospitalised children.
b. calculates the "ideal" maintenance fluids to contain
0.45% sodium.
c. calculates the "ideal" maintenance fluids to contain
10% glucose
d. was calculated from healthy children, so may not be
appropriate for sick children.
e. already takes into account the common occurrence of
Syndrome of Inappropriate ADH in hospitalised
children.
2. Which is FALSE? Hyponatraemia in hospitalised
children:
a. is common at admission.
b. has been shown to be an important cause of iatrogenic
deaths or permanent neurologic impairment.
c. is seen in fluid overload cases due to dilutional
hyponatraemia.
d. has been shown by high quality evidence to be linked
with hypotonic intravenous maintenance fluids.
e. should not be caused by 0.45% NaCl solutions.
3. Which of the following clinical situations are NOT
associated with high ADH levels and hence are at risk of
hyponatraemia if given hypotonic fluids?
a. Young infants with bronchiolitis
b. Child with fever from influenza infection
c. Child on carbamazepine admitted for seizure
d. Child with nephrocalcinosis and renal concentrating
defect
e. Child with dehydration from rotavirus gastroenteritis

4. Which of the statements is TRUE?
a. If an otherwise well, euvolemic febrile child's
admission sodium level is normal, 0.45% NaCl + 5%
dextrose at standard maintenance rate will not lead to
hyponatraemia.
b. If an otherwise well, euvolemic febrile child's
admission sodium level is normal, 0.9% NaCl + 5%
dextrose at standard maintenance rate may put the
child at risk for hypernatraemia.
c. If an otherwise well, euvolemic febrile child's
admission sodium is low, 0.9% NaCl + 5% dextrose
at standard maintenance rate has good chance of
normalising the sodium level.
d. If an otherwise well, euvolemic febrile child's
admission sodium is low, 0.45% NaCl + 5% dextrose
at standard maintenance rate will not further decrease
the sodium level.
e. A and C.
5. Which of the following statements is TRUE?
a. 0.3% NaCl + 10% dextrose is an appropriate
maintenance fluid for a 2 month old ex-36 weeker
admitted for bronchiolitis, since he is around neonatal
age.
b. Standard maintenance rate of intravenous fluids for a
2 month old ex-36 weeker is 150 ml/kg/day.
c. Randomised controlled trials show the risk for
hypernatraemia is higher in children given isotonic
intravenous maintenance fluids.
d. Replacement fluids in a dehydrated child should
always be isotonic and calculated separately from
maintenance fluids.
e. B and D.
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(B) Knowledge Enrichment Would Enhance Hand
Hygiene Practice in Early Childhood: An
Observational Study in Hong Kong
1. Which item most children think does not contain bacteria
in this study?
a. Towel
b. Toys
c. Food
d. School Bag
e. Stationary
2. What is the common infectious disease that could be
prevented and controlled by active promotion of proper
hand hygiene?
a. Acute diarrhoeal diseases
b. Mumps
c. Scarlet fever
d. Hand, foot and mouth disease
e. All of above
3. Which handwashing procedure did not show any
significant change after the hygiene thematic lectures?
a. Wetting hands under running water
b. Appling liquid soap
c. Rubbing palms, fingers web, nails, back of hands
d. Rubbing more than 20 seconds
e. Rubbing hands away from running water
4. From the global perspective, what is the percentage of
handwashing among the different age groups after
contact with excreta?
a. Less than 20%
b. 30%
c. 40%
d. 50%
e. 60%
5. What is/are the variable(s) on hygiene knowledge that
has/have significant difference between the case and
reference group?
a. One should not go to school when getting sick
b. Bacteria could be transmitted through direct contact
of wound
c. Bacteria could be transmitted through eating the
contaminated food
d. A and B
e. A and C

(C) Pain Response Comparison Between Two
Different Vaccinations
1. Which of the followings is a parameter of Modified
Behaviour Pain Scale?
a. Verbal express of pain
b. Vomiting
c. Full lunged cry or sobbing
d. Loss of consciousness
e. Convulsion
2. What is the significant difference between the diphtheria
and tetanus toxoids, acellular pertussis, inactivated
poliovirus, and Haemophilus influenzae type b (DTaPIPV-Hib) conjugate (DTaP-IPV-Hib) vaccine group and
the PCV-13 vaccine group on this study?
a. Gender
b. Body weight
c. Use of pacifier
d. Median duration of crying after injection of vaccine
e. Feeding style
3. What age group of children were being studied in this
research on pain response to vaccination?
a. 0-1 month
b. 4-6 month
c. 12 month
d. 18 month
e. 6 year old
4. What is the design of this study?
a. Randomised controlled trial
b. Case control study
c. Cross-sectional study
d. Case Series Report
e. Meta-analysis
5. According to results of this study, which vaccination
was more painful than diphtheria and tetanus toxoids,
acellular pertussis, inactivated poliovirus, and
Haemophilus influenzae type b (DTaP-IPV-Hib)
conjugate vaccination?
a. Hepatitis A vaccination
b. Hepatitis B vaccination
c. Measles, mumps and rubella vaccination
d. 13-valent pneumococcal conjugate (PCV-13)
vaccination
e. Varicella vaccination
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(D) Paediatric Patients with Gastrointestinal
Bleeding: 4-year Experience of a Single Centre
1. If palpable purpura appears after a few days of
gastrointestinal bleeding, clinical diagnosis should be?
a. Haemolytic uraemic syndrome
b. Henoch-Schönlein purpura
c. Inflammatory bowel disease
d. Coagulopathy
e. Trauma
2. Diagnosis of H. pylori infection should be based on?
a. Histopathology
b. Stool antigen test
c. Serology
d. 13C-urea breath test
e. Urine test

4. Medication that causes thrombocytopenia and
prolongation of bleeding time?
a. Levetiracetam
b. Vigabatrin
c. Phenobarbital
d. Valproic acid
e. Clonazepam
5. Which has increased risk of colorectal carcinoma?
a. Juvenile polyp
b. Crohn disease
c. Angiodysplasia
d. Solitary rectal ulcer
e. Lymphonodular hyperplasia

3. T h e m o s t c o m m o n c a u s e o f p a i n l e s s l o w e r
gastrointestinal bleeding is?
a. Haemorrhoids
b. Anal fissure
c. Colorectal polyp
d. Inflammatory bowel disease
e. Perianal fistula

Answers of April issue 2020
(A)

1. c; 2. a; 3. e; 4. d; 5. d

(C)

1. c; 2. e; 3. a; 4. e; 5. b

(B)

1. d; 2. e; 3. e; 4. b; 5. d

(D)

1. c; 2. a; 3. c; 4. e; 5. e
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CLINICAL QUIZ (p188) ANSWER
What is the diagnosis?
This patient is diagnosed with Schmid-type metaphyseal chondrodysplasia (MCDS).
A next generation sequencing (NGS) panel test on skeletal dysplasia, performed by Clinical Genetic Service,
Department of Health, revealed a heterozygous mutation in the COL10A1 gene (COL10A1:c.1833G>A;p.Trp611*),
a known cause of MCDS, which is consistent with the patient's phenotype. This single nucleotide change from G to
A at c.1833 alters the codon for tryptophan at position 611 to a premature stop codon, resulting in a mutant mRNA
transcript, which could be degraded, or translated into a truncated, and often dysfunctional protein product.
Diagnosis of MCDS is usually made clinically (short stature, bow legs, no extra-skeletal manifestations etc.) and
radiographically (metaphyseal changes in the long bones); genetic testing is useful for establishing a definitive
diagnosis.

What is Schmid-type metaphyseal chondrodysplasia (MCDS)?
Schmid-type metaphyseal chondrodysplasia is an autosomal dominant skeletal dysplasia characterised by short
stature and bowing of long bones, particularly of the lower limbs. Current literature estimated its incidence to be
around three to six cases per million of population; however, it has been suggested that this could be an underestimation
due to its variable clinical pattern.1 It is the most common, and relatively mild type of metaphyseal chondrodysplasia,
a heterogeneous group of growth plate cartilage disorders. Other features of MCDS include coxa vara, lumbar
lordosis, pain and mild hand involvement which improves with age. Spinal involvement is uncommon, but has been
observed in a subgroup of patients.2 Clinically, severity of symptoms varies. Radiographically, metaphyseal
abnormalities of long bones are observed; these include widening and irregularity of growth plate (metaphyseal
fraying), especially in the proximal and distal femurs.3
Diagnosis of MCDS is often made after the age of two, as patients begin to develop skeletal changes with weight
bearing, presenting with mild to moderate short stature, bowed limbs and often a waddling gait as they begin to walk.
In addition to clinical and radiographic characterisation, molecular genetic testing for COL10A1 gene is useful to
confirm a diagnosis.

What is the differential diagnosis for MCDS?
Bow legs (genu varum) and short stature are characteristic features of other pathologic conditions including
rickets, Blount disease and other types of metaphyseal chondrodysplasia.
Bow legs are common deformities in children below the age of two. Physiologic bow legs typically resolve after
the age of two, and often do not require medical attention unless there is no improvement beyond that age; deformity
is asymmetric or unilateral; intercondylar distance is greater than 2 standard deviations for age; or when short stature
is also present. In these cases, pathologic bow legs should be suspected.
MCDS is commonly mistaken for rickets, a bone disorder. There has been a strong perception that most bow legs
occur due to vitamin D deficiency rickets; indeed, rickets was first suspected in this patient as well. Although
radiologic features of rickets resemble that of MCDS (widening of growth plates with metaphyseal irregularity)
(Figure 3), blood test findings are distinctive. Normal levels of 25-hydroxy vitamin D, calcium, phosphate, parathyroid
hormone and alkaline phosphatase could rule out the diagnosis of rickets.
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Figure 3 Radiographs of this patient, showing mild bow legs with widening of physis (growth plate)
and irregularities at both distal femoral metaphysis, which resembles rickets.

Figure 4 Radiograph of a 23-month-old boy with Blount
disease, demonstrating asymmetric depression of proximal tibia.
The metaphyseal-diaphyseal angles are also indicated, measured
13 degrees on the right and 26 degrees on the left.5
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Clinical Quiz Answer

Blount disease is a varus deformity of the proximal tibia in otherwise healthy children. It is a developmental
disorder of unclear cause, associated with risk factors such as obesity and early walking.4 Blount disease was previously
suspected in this patient as well. Unlike MCDS, the proximal tibia is primarily affected in Blount disease. Knee
radiographs are critical in its diagnosis. While the development of epiphysis is generally preserved in MCDS patients,
it is the asymmetric growth of epiphysis that leads to bowing in Blount disease. Metaphyseal-diaphyseal angle can
be measured on radiographs, where an angle greater than 16 degrees can support the diagnosis of Blount disease5
(Figure 4).
Differential diagnosis for MCDS also includes other types of metaphyseal achondrodysplasia, particularly the
McKusick type (also known as Cartilage-hair hypoplasia, CHH). They share overlapping radiographic features
(metaphyseal changes of the long bones) but distinctive genetic aetiology and clinical presentation. CHH is an
autosomal recessive disorder caused by RMRP mutations; majority of CHH patients present extra-skeletal
manifestations such as poor hair growth and immunodeficiency, which were not detected in this patient. Another
type of metaphyseal chondrodysplasia, the Jansen type, caused by PTH1R mutations, is the most severe form apparent
at birth due to severe short stature and sometimes dysmorphic facial features.1
Overall, diagnosis of children with bow legs and short stature requires comprehensive characterisation of clinical
and radiographic phenotypes, followed by genetic correlation to effectively establish a definitive diagnosis thus
appropriate management.

What is the molecular genetics behind MCDS?
MCDS is caused by mutations in COL10A1, a gene encoding type X collagen. Type X collagen is a short chain
collagen consisting of three identical a-chains (homotrimer). It is a major extracellular matrix component of
hypertrophic chondrocytes within the growth plate cartilage, expressed predominantly by these chondrocytes during
endochondral ossification to maintain growth plate structure and function. Accordingly, pathogenic mutations in
COL10A1 affect growth plate function thus long bone growth and development to cause MCDS.
Almost all MCDS-causing mutations (missense, nonsense and frameshift mutations) are located in the NC1
trimerisation domain of COL10A1 (this patient as well), the region critical for trimer formation and extracellular
assembly.1,6 Different molecular mechanisms have been proposed to account for the clinical variability of MCDS
presentation. Heterozygous missense mutations are thought to exert a dominant negative effect (the misfolded
mutant chains interfering with the assembly of normal chains, thus disruption of overall collagen network formation)
to lead to MCDS.7 On the other hand, heterozygous nonsense and frameshift mutations, which introduce premature
termination signals, could result in complete or incomplete loss of mutant transcripts before protein translation. It
has been proposed that complete removal of mutant mRNA transcripts by nonsense-mediated decay results in
functional haploinsufficiency (whereby action of the other wild type allele is insufficient to produce a normal
phenotype), thus an atypical late clinical presentation of MCDS (after the age of seven). On the other hand, incomplete
loss or stability of mutant transcripts, whereby misfolded mutant chains are still produced but retained within the
cells, trigger an intracellular stress response and exert the dominant negative effect to account for the typical early
clinical presentation and a relatively severe phenotype.6,8

What is the management of MCDS?
Currently the management of MCDS is based on individual clinical severity, otherwise symptomatic and supportive.
Monitoring and early intervention is particularly important in children to ensure they can reach their growth potential.
Physical therapy or orthopaedic treatment may help to correct particular features of MCDS. Orthopaedic surgery is
primarily confined to the lower extremities;1 corrective osteotomies may be indicated for patients with symptomatic
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or progressive deformities such as significant coxa vara. While bow legs may improve spontaneously during childhood,
permanent or reversible hemiepiphysiodesis, also known as guided growth techniques, can be used to realign angular
limb deformity. In particular, temporary guided growth techniques such as the Eight-Plates system (Orthofix, USA)
might serve as more gentle and effective alternatives for modulating growth and realignment in MCDS children with
bow legs.1 Regarding short stature, it should be noted growth hormone therapy is not effective to increase final
height in MCDS.
Research effort has been ongoing to explore potential treatment of MCDS, and recently, the use of carbamazepine
(CBZ). Carbamazepine, commonly used as an anticonvulsant, could stimulate intracellular proteolysis and relieve
the intracellular stress caused by the accumulation of misfolded mutant chains within the hypertrophic chondrocytes.
As demonstrated in a mouse model, CBZ could effectively reduce the disease severity of MCDS.8 A clinical trial,
MCDS-Therapy (ISRCTN37815869), is underway to ascertain the potential benefit of CBZ in MCDS patients.
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Correction
In the Editorial by Ip of the April 2020 issue of the Journal (HK J Paediatr (new series) 2020;25:68-69), a correction is
needed.
On page 68, the first complete sentence reads, "The April 2020 issue of the Hong Kong Journal of Paediatrics is an
exceptionally memorable issue, particularly for our fellow colleagues working in high-risk clinical settings taking
care of sick patients infected with SARS-CoV-19." It should read, "The April 2020 issue of the Hong Kong Journal of
Paediatrics is an exceptionally memorable issue, particularly for our fellow colleagues working in high-risk clinical
settings taking care of sick patients with coronavirus disease 2019 (COVID-19)."
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