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Nasal tissue.
What it is all about

Nasal tissue comprises a complex of integrated systems involving the
following structures and functions.

Structures and
functions at the
epithelial/mucus

junction

= Epithelial cell

B Mucus producing cells
(goblet cells)

® Mucus

" Cilia

® Periciliary fluid

® Cellular Repair

B Cellular inflammation

Every component has a complex interaction with others
and each process has complex biochemical chemistry

Mucus
Cilium

Periciliary fluid

Epithelial cells

Ringer's solution has been shown to work more effectively than isotonic
saline solutions on nasal tissue?. It is because there are so many
different complex biochemical processes involved with all the structures.
Simple saline solutions are no longer the best solution to use.

FLO®Sinus Care re-constitutes to Locke Ringer's solution so you can
have confidence in recommending it to your customers.

Reference:
1. Ringer-Lactate solution versus isotonic saline solution on mucociliary function after nasal septal
surgery. Unal M et al The Journal of Laryngology and Otology Oct 2001 Vol 115 pp 796-797

Further product information is available upon request from:
Sino-Asia Pharmaceutical Supplies Ltd.
Tel: (852) 2573 1400 Fax: (852) 2575 0826
WhatsApp: (852) 6127 02 06 Email: info@sinoasia.com.hk
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The Last Mile of COVID-19?

While the COVID-19 pandemic appears to be entering
its final phase, there are still many regions of concern,
including Southeast Asia. As the BA.4 and BA.5 sub-
variants of Omicron have gradually become the dominant
strains in Europe and America, people cannot think that
the pandemic will end soon.

Thereare threeexcellentarticlesin thisissue. Thefirstarticle
is a review article about spontaneous pneumomediastinum
(SPM) in children by Dr. Nong et al. Besides reminding
us that SPM will improve uneventfully in most children,
the authors emphasize that some situations may require
aggressive treatment, and that the prognosis can be poor
if SPM is complicated with certain underlying diseases or
complications.

The second article is an original study on obstructive
sleep apnea (OSA) in children. In the article, Ms. Fung
et al. investigated the relationship between the percentage
of total sleep time with mouth breathing (SMBP) and
post-adenotonsillectomy apnea-hypopnea index in
non-obese children. They found that the children with
SMBP >10.5% after surgery had a higher risk of residual
OSA. This is the first report to demonstrate that SMBP
is a significant risk factor for persistent OSA after
adenotonsillectomy in non-obese children.

The third article is an invited commentary about diagnostic
testing for COVID-19. Accurate and timely diagnostic
testing is important to allow for the optimal treatment
of patients and evaluate the trend of COVID-19. In
this issue, Dr. Rina Triasih brings us an excellent review
regarding the diagnostic tests for COVID-19 and when
to use them. Molecular tests to identify the RNA of the
virus and serological tests to detect the immunoglobulins
to SARS-CoV-2 are also discussed in detail.

Hopefully COVID-19 will enter the final stage in the near
future, and that we can return to normal life and meet
each other again soon!
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Review Article

Spontaneous Pneumomediastinum in Children

Yen-Jhih Liao', Yung-Feng Huang??, Bao-Ren Nong?*
"Department of Pediatrics, Kaohsiung Veterans General Hospital, Kaohsiung City, 2Fu Jen Catholic University Hospital, Taipei, *Department of Pediatrics, National
Defense Medical Center, Tri-Service General Hospital, Taipei, “Division of Pediatric Allergy, Immunology and Rheumatology/Pulmonology, Department of Pediatrics,
Kaohsiung Veterans General Hospital, Kaohsiung City, Taiwan ROC

Scarce studies about spontaneous pneumomediastinum (SPM) in pediatric patients are published because of lower incidence in a
child than an adult. This article is a literature review of pediatric SPM, discussing about aspects of incidence rate, epidemiology,
pathophysiology, diagnosis, management, and prognosis about pediatric SPM. In conclusion, SPM is usually a benign disease
and treatable with only supportive care. However, poorer prognosis is noted; if it is complicated with other underlying diseases or

complications, then aggressive treatment might be needed.

Keywords: Children, pneumomediastinum, primary spontaneous pneumomediastinum, recurrence

Key Messages: Spontaneous pneumomediastinum (SPM) is a rare and usually self-limited disease in pediatric population.
However, it might need aggressive treatment and have a poorer prognosis if complicated. Therefore, the evaluation of
predisposing factor and caution on complications is important.

INTRODUCTION

Pneumomediastinum is defined as the circumstance that
air accumulated in the mediastinum. Pneumomediastinum
can be categorized into two types: spontaneous
and traumatic. Traumatic type is related to blunt or
penetrating trauma to the chest or iatrogenic trauma such
as mechanical ventilation. SPM can be further classified
into primary and secondary types, based on whether there
is preexisting lung disease or not.

Compared with adults, it is an uncommon disease
in children under 18 years old. Therefore, there were
scarce researches of primary pneumomediastinum. This
article is a literature review on pneumomediastinum in
pediatric patients, mainly about epidemiology, diagnosis,
management, and prognosis.

EPiDEMIOLOGY

It is an uncommon disease in the pediatric population.
Hauri-Hohl et al. reported that it happened commonly
in neonatal period, with an estimated incidence of one
per 1000, and one-third of the cases received respiratory
support prior to diagnosis.'! There was a peak incidence

Access this article online
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rate between 6 months old and 3 years old, ranging from
one in 800 to one in 42,000 patients presenting at hospital
emergency units, which might be related to increased
frequency of respiratory tract infection.>® The incidence
rate is higher among children with underlying asthma,
which is between 0.3% and 5%. In adolescence, thin, tall
males were disproportionately affected and seem likely
related with predisposing anatomic factors.”!

PATHOGENESIS

Most cases of SPM are due to air leakage through
ruptures of pulmonary alveoli to the surrounding
broncho-vascular sheath.! Some result from air leak
secondary from the upper respiratory tract, intrathoracic
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airways, or gastrointestinal tract. The air then moves
centripetally along the sheath and dissects to the hilum,
eventually spreads into the mediastinum space, or further
dissects the loose mediastinal fascia to the subcutaneous
area of thorax, upper limbs, neck, peritoneum, spine, and
retroperitoneum. -2

In some circumstances, air spreads into the pericardial
space and causes pneumopericardium. The air may
accumulate in the mediastinal space and progress to tension
pneumomediastinum or tension pneumopericardium
because of rise in mediastinal pressure and compression of
intrathoracic structure. Both tension pneumomediastinum
and tension pericardium were reported to be the most
common happening in patients under mechanical
ventilation.>?!-23

The predisposing factors or triggers can be found in most
cases of SPM [Table 1].28262" Acute asthma attack is the
most common trigger, which accounts for 20%-30% of
cases.*?¥ Other frequent trigger includes lower respiratory
tract infection, vomiting,”! and Valsalva maneuver (e.g.,
coughing, sport-related).!'73

Coronavirus illness 2019, abbreviated as COVID-19,
is a novel disease, which is highly infectious and was
declared a universal pandemic in March 2020. Cases of
SPM in adult patients with COVID-19 were reported,
incidence rate ranging from 0.64% to 13.6%.553 The
incidence of pneumomediastinum in COVID-19-related

Table 1: Causes of SPM in children

Medical conditions

Asthma[2,6—8,31734]
Respiratory tract infections, including laryngitis, bronchiolitis,
measles infection, pertussis, etc.>833
Cystic fibrosis®)
Convulsion, seizure
Gastroesophageal reflux disease
Retropharyngeal abscess?”
Tatrogenic conditions
Lung function testing®!
Dental procedures!!>!83¢
Heimlich maneuver?”
Surgical condition
Foreign body aspiration*4)
Rupture of esophagus, gastrointestinal tract!*!+’!
Respiratory and Valsalva maneuvers
Cough, crying, screaming®3®
Vomiting, especially malnutrition condition (under chemical
therapy, anorexia, etc.)!!+16:323543]
Hyperpnea, especially ketoacidosis®*!
High-intensity strength or competitive exercisel>#36:454¢l

Valsalva maneuver, including balloon blowing, lifting objects,
defecation!!”#

Inhalation of illegal drug, helium/?-274448-50]
Irritant gases exposurel®-¥!
Scuba diving, flying

acute respiratory distress syndrome (ARDS) increases
compared with ARDS from other causes; larger
studies to establish the association are required.®¥ In
pediatric population, COVID-19 infection complicated
with pneumomediastinum was also reported.5>>
Pneumomediastinum might be considered as a
complication of COVID-19 infection because of increased
lung frailty and destruction on lung parenchyma, even in
infants or children. Early detection and close monitoring
are important because it might be a potential indicator of
worsening disease and higher mortality rate.-¢

Evaruation AND DiaGNosis

Most of the patients are symptomatic when SPM occurs;
thus, it is suspected when typical symptoms or signs were
noted. The most relevant signs of SPM are chest pain,
neck pain, and sore throat.® Other common clinical
manifestations were dyspnea, cough, odynophagia, and
dysphagia.>% Pain is typically retrosternal, exacerbates
during inspiration or posture change, and radiates to
upper limbs, neck, or back.?8263% Dyspnea may be
caused by chest pain or predisposing lung disease or
related to complications such as pneumothorax. Other
common symptoms include neck swelling, weakness,
torticollis, dysphagia, dysphonia, abdominal pain, or
back pain.26314547.66-121 Some experience low-grade fever
(body temperature below 38.5°C) a few hours after other
symptoms occur.2%7374

In addition to diagnosis, evaluation should also include
reviewing a patient’s history to clarify predisposing or
trigger factors, excluding other causes of the presenting
symptoms, and evaluating complications. The history-
taking focuses on predisposing and trigger factors, such as
asthma, underlying lung disease, vomiting, choking, drug
history, and trauma. The physical examination is normal in
up to 30% of patients with pneumomediastinum without
complications.>” The most common characteristic
presentation is subcutaneous emphysema, ranging from
30% to 90% of patients with pneumomediastinum,¢-637¢l
which is usually noted over neck or precordial area.
Hamman sign, found in 12%-50% of patients with
pneumomediastinum, is a systolic crepitation over
precordium, sometimes associated with muffling of heart
sounds.>77

The severity and complications must be evaluated.
The accumulation of large amount of air could cause
compression of airway and reduction in venous return. It
is contraindicated to measure peak expiratory flow rate
because it may exacerbate the pneumomediastinum.? We
could use pulse oximetry to evaluate oxygen saturation
condition in dyspneic patients. Some symptoms suggested
complications other than pneumomediastinum. Marked
dyspnea or respiratory distress is related with underlying
lung disease, pneumothorax, pneumonia, aspiration
of foreign body, or compression of airway caused by
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tension pneumomediastinum. Decreased breathing
sound in unilateral lung area suggests association
with pneumomediastinum, pneumonia, or aspiration.
Distended neck veins can be seen with associated tension
pneumomediastinum with compromised venous return.
Esophageal perforation is a rare but relatively severe
predisposing factor and should be searched for.?

The confirmed diagnosis is based on characteristic findings
onfrontalandlateralchestradiographs,includingthecervical
region.” Signs are listed in Table 2. Diagnosis by chest CT,
neck imaging was also reported.’ In addition to classic
findings of pneumomediastinum, signs of pneumothorax,
pneumopericardium, retropneumoperitoneum, and
pneumoperitoneum should be looked for if patients present
with related features or worsened symptoms. Subcutaneous
emphysema can be evaluated with radiograph of the cervical
region. Pleural effusion, usually left-sided, might be seen if
associated with esophageal perforation.®*#!) Hyperinflation
may be linked with redisposing asthma attack.

DirrerenTIAL DinGNOSIS

Pneumomediastinum  might be combined  with
pneumothorax or esophageal rupture, and symptoms are
easily confused with pericarditis. Pneumothorax can be
distinguished by clinical manifestation and chest radiograph.

The esophageal rupture, also called Boerhaave syndrome,
is rare in children and should be noted because of serious
morbidity.®” The patient usually presents with similar
symptoms as pneumomediastinum. Clinical diagnosis is
based on clinical presentation of vomiting, intense chest
pain, and subcutaneous emphysema, also known as
Mackler’s triad.®" The severity of clinical presentation
depends on the location of perforation and leakage degree.
It often happens after vomiting, foreign body aspiration,
or trauma.l8%1 The chest radiograph sometimes reveals
accompanied presence of a pleural effusion, which might
develop after injury. Confirmed diagnosis can be made
with water-soluble contrast esophagram or combined
with computed tomography (CT). Because of the high
risk of mediastinitis and high morbidity, all suspected
patients require close monitoring and further intensive
care if needed.’*

Pericarditis presents with symptoms similar to
pneumomediastinum such as chest pain. Physical
examination findings such as reduced heart sound, abnormal
cardiac auscultation, and electrocardiogram change can
differentiate pericarditis from pneumomediastinum.?33%

IMANAGEMENT

SPM is generally a self-limited disease, which resolves
without further complications within 3—18 days.??** Most
patients are hospitalized, and in some series, there can be
up to 25.8% of patients requiring intensive care.’! The
management is based on its complication. The management
of uncomplicated SPM is conservative and includes pain
control, rest, avoiding pulmonary pressure increase, which
included the measurement of peak expiratory flow, forced
expiration, physical activity, and Valsalva maneuver.P%?
Therapy with high-concentration oxygen was suggested
for patients with progressed or severe symptoms of
dyspnea, chest pain, etc. It enhanced nitrogen washout
and accelerated absorption of air accumulation.’**J Some
suggested that further studies including repeat chest X rays,
chest CT, esophagram, and diagnostic laryngoscopy did
not yield additional diagnostic information in a clinically
well-appearing patient after initial diagnosis.” Despite the
lack of standardized clinical guidelines of management,
stable-condition pediatric patients with SPM can be only
observed for short period and discharged with resting and
no further imaging follow-up according to the current
evidence.P!

The therapy of complicated SPM depends on
complications. The management of SPM complicated
with pneumothorax is similar to isolated pneumothorax,
and needle aspiration and thoracostomy tube insertion
are indicated if tension pneumothorax was diagnosed. In
some case reports, severe tension pneumomediastinum
mediastinal compression was treated by double
mediastinotomy under local anesthesia or surgical
decompression via video-assisted thoracic surgery.[!!:21:37:91
Some published cases reported SPM complicated with
pneumopericardium that resolved spontaneously with no
treatment, 183944659791 hut we should always pay attention
to the possibility of cardiac tamponade.

Table 2: Signs of pneumomediastinum in chest radiograph

Lucent streak due to gas accumulation outlines mediastinum structure, including the left side of the heart and aortic arch on the frontal view, often
extend into chest wall or the neck to cause emphysema. Lucent streak outlines ascending aorta and aortic arch, retrosternal, precardiac, periaortic,

and peritracheal area on the lateral view.(

V sign of naclerio: Outline of the left lateral margin of descending aorta, extending laterally between parietal pleura and the left hemidiaphragm,

causing dual linear V-shaped radiolucency.s*

Continuous diaphragm sign: Gas accumulation outlines the superior part of diaphragm and pericardium, separated diaphragm from heart.3

Ring around the artery sign: Radiolucency caused by gas surrounding the right pulmonary artery on lateral view.#*%

Spinnaker sign: Infants’ thymic lobes deviate upwardly and outwardly.[

Extrapleural air sign: Linear radiolucency noted between pleura and diaphragm.
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Proanosis

SPM is usually a benign disease that spontaneously
resolves with no complication and progression in
2-15 days.>*?% No need of a follow-up image study was
recommended because of sufficient information provided
by physical examination.*?”) The recurrence of SPM
is rare, which is less than 5% of reported cases.%26:10
It is suspected that recurrence might be related with
predisposing factors, so we might suggest patients to avoid
certain activities or conditions that might cause increased
pressure or barotrauma, such as Valsalva maneuvers,
scuba diving, etc. Pneumomediastinum had worse
prognosis if complicated with an underlying lung disease,
pneumothorax, or measles.[6>101

ConcLusIoN

SPM is an uncommon disease in children, which is
diagnosed by physical examination and radiography. It is
usually benign and needs only pain control and rest if it
is uncomplicated. On the other hand, SPM complicated
with pneumothorax, esophageal perforation, or other
underlying lung disease had poor prognosis and might
need aggressive treatment. SPM is also a complication of
COVID-19 and might worsen disease condition. Therefore,
we should evaluate possible predisposing factors and take
caution on complications.
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Mouth Breathing during Sleep and Persistence of OSA after
Adeno-tonsillectomy in Non-obese Children

Brigitte Kim-yook Fung, Mei-yee Lau', Shuk-yu Leung', Rebecca Suk-yin Wong, Ka-li Kwok', Daniel Kwok-keung Ng'?

Physiotherapy Department, Kwong Wah Hospital, 'Department of Paediatrics and Adolescent Medicine, Kwong Wah Hospital, 2Department of Paediatrics, Hong Kong
Sanatorium & Hospital, Hong Kong SAR, China

Objective: To evaluate the relationship between the percentage of total sleep time with mouth breathing (SMBP) and post-adeno-
tonsillectomy apnea-hypopnea index (AHI) in non-obese children. Materials and Methods: Non-obese obstructive sleep apnea (OSA)
children with pre- and post- TandA PSG done between August 2011 and February 2019 were reviewed and mouth breathing during
sleep was manually scored. Percentage of total sleep time with mouth breathing (SMBP) was calculated. Its correlation with post-
operative AHI >1.5/h was studied. Results: Fifty-nine children were included in the analysis and 47 of the study group (79.7%) were
male. The mean age at pre-operative PSG was 9.2+/-3.1 years. The mean AHI dropped from 8.3+/-19.8 to 4.1+/-11.6 (P < 0.001).
Thirty-one (50.8%) were cured of OSA defined as AHI<=1.5/h. There was a statistically significant positive correlation between post-
operative log-transformed AHI and log-transformed SMBP (r=0.265, P = 0.044). The optimal SMBP for detecting residual OSA was
10.5%. The sensitivity, specificity, positive predictive value, negative predictive value and Youden Index were 0.86, 0.37, 0.57, 0.73 and
0.23, respectively. Post-operative children with SMBP >10.5% had higher risk for residual OSA (OR 4.2, 95%CI: 1.2-15.0, P = 0.029).
Conclusion: Obstructive sleep apnea children with mouth breathing for more than 10.5% of total sleep time are more likely to have
residual OSA after TandA.

Keywords: Adenoidectomy, child, mouth breathing, obstructive sleep apnea, tonsillectomy

INTRODUCTION the pharynx during inspiration..'” To date, the report of
MB was based on questionnaire, otorhinolaryngological
examination or polysomnography (PSG).l! Three studies
were published in evaluating the normal values of MB
during sleep. The largest study done involved 90 children
and the upper limit of normal was suggested to be 15% of
TST.® Another study of 10 children suggested the upper
limit of normal to be 35% of TST.!? A study of 10 normal
adults found MB occurred in 4% of TST.!'®! The purpose
of this study was to evaluate the relationship between MB
during sleep and post TandA apnea -hypopnea index (AHI).

Mouth breathing (MB) is a respiratory dysfunction with
prevalence ranging from 12-55% in children* and it is
often the consequence of increased nasal resistance usually
due to allergic rhinitis and/or adeno-tonsillar hyperplasia.t
Healthy subjects usually breathe through the nose and spend
an average of 96% of total sleep time (TST) with nasal
breathing.® Increase in MBisassociated with a backward and
downward displacement of the mandible and tongue leading
to an increased tendency of upper airway collapse during
sleep, i.e. obstructive sleep apnea (OSA)."" Tonsillectomy
and adenoidectomy (TandA) improves obstructive sleep Address | p s, Brite ki F
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A ght be one of the reasons fqr the Hong Kong SAR, China.
persistence of OSA after TandA. Furthermore, persistent E-mail: fungky3@ha.org.hk
MB pattern would have an abnormal impact on the upper
airway growth and the neuromuscular responsiveness to
inspiration, an essential feature to prevent collapse of
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MarteriaLs AND MEeTHODS

Subject selection

This was a retrospective study of a group of non-obese
children (body mass index, BMI-z score <1.645) who had
TandA. Children were included if they had pre-operative
and post-operative PSG conducted between August 2011
and February 2019 in the sleep laboratory. Exclusion
criteria included children with (1) pre-operative PSG
AHI<1.5/h; (2) older than 18 years of age at the time of
first PSG; (3) children who previously had a TandA before
the study period; (4) significant medical illnesses like
cardiac, respiratory or renal insufficient or dysmorphic
syndrome; (5) poor quality of PSG, e.g. inadequate sleep
duration, poor signals making reading impossible. This
study was approved by the research ethics committee
of the Kowloon Central/Kowloon East Clusters of the
Hospital Authority in Hong Kong (KC/KE-18-0151/
ER-4).

Polysomnography

PSG were performed by qualified sleep technologists in
the Paediatric Sleep Laboratory in Kwong Wah Hospital
in Hong Kong. Standardized PSG was recorded with
electroencephalogram (C3-A2,C4-A1, OI1-A2, 02-Al,
F3-A2, F4-Al), right and left electro-oculogram (EOG),
chin submental electromyogram, electrocardiograhy
(ECG), nasal flow through a nasal pressure transducer to
detect nasal breathing, pulse oximetry (SpO2), oximeter
plethysmography waveform, thoracic and abdominal
respiratory inductance belt, digital synchronized infrared
video and sound monitoring, and transcutaneous carbon
dioxide pressure (TCM 4, Radiometer, Copenhagen,
Denmark), position sensor, snoring microphone,
anterior tibialis electromyogram, intercostal respiratory
electromyogram  and  diaphragmatic  respiratory
electromyogram. The recording was carried out using
a digital polysomnography system (Profusion Sleep 3,
Compumedics, Australia). For detection of MB, oral
thermistor (Protech, WA, USA) was used afterward.

Apnea and hypopnea were scored according to AASM.[
In the current study, MB was defined as an increase by
>=50% of amplitude from baseline as obtained by the
oral thermal sensor associated with thoracic-abdominal
movement and the presence of flow limitation in nasal
cannula lasting more than 2 consecutive breaths during
sleep. During bio-calibration, patient was instructed to
close the mouth and breathe through the nose and the
baseline signal from the oral thermal sensor was adjusted
to zero. This has helped to minimize the artifact in MB
signal created by nasal breathing. The duration of MB
was scored manually and the time of MB was reported as
percentage of time during sleep spent in mouth breathing
(SMBP)." In the current study, we used AHI >1.5/h to
define OSA..I517

Sleep questionnaire

Data of the Chinese version of modified Epworth
Sleepiness Scale (mESS),!'1 OSAS quality of life survey
(OSA-18) score," and Sleep-Related Breathing Disorder
(SRBD) scale of the Paediatric Sleep Questionnaire
(PSQ)2Y during pre-operative and post-operative PSG
were reviewed. PSQ is a validated tool to assess sleep
disorders by Chervin et alP" In the current study, the
validated Taiwan version of PSQ was used®” to provide a
Chinese version of SRBD.

Statistics

Pre-operative and post-operative demographic data,
including age, gender, weight, height, PSG parameters,
mESS score, OSA-18 score and SRBD scare were collected.
BMI (kg/m?) was calculated and converted into BMI
z-score by using normal value published for Hong Kong
Chinese children® by using the Cole’s LMS method.?
Non-Obese was defined as the BMI z-score<=1.645
(<=95th percentile). The normality of data was assessed
by Shapiro-Wilk test. Continuous variables were presented
as the mean+/- standard deviation (SD). Paired t-test was
used for comparing continuous variables such as age,
weight, height, BMI z-score, PSG parameters, mESS
score, OSA-18 score and SRBD score before and after
operation. McNemar test was used for comparing paired
categorical variable. As some of parameters, i.e. AHI, DI,
PaCO2>50mmHg, mouth breathing % of TST and mESS
score were skewed, they were transformed by natural log.
For the value of zero, the value of 0.1 was added to allow
it to be transformed by natural log. Pearson’s correlation
coefficient analysis was used for assessing the association
between AHI and the percentage of total mouth breathing
during sleep time. Youden index (sensitivity +specificity —
1)2% was used for determining the optimal cut-off value of
the percentage of total sleep time spent mouth breathing.
A p- value <0.05 was considered statistically significant.
All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 22.0 (IBM Corp. in
Armonk, NY, USA).

ResuLts

A total of 66 non-obese children underwent TandA and
had pre-operative and post-operative PSG during the
studied period. Seven children were excluded because of
following reasons: one pre-operative PSG AHI<I.5/h,
two with Down syndrome, four without oral thermistor in
pre-operative PSG. Therefore, 59 children were included
in the analysis with 47 boys (79.7%). The mean age at
pre-operative PSG was 9.2+/-3.1 years. The mean age
at operation was 10.5 +/- 3.1 years. The mean length of
time between TandA and post-operative PSG was 0.9+/-
0.6 years. The mean AHI dropped from 8.3+/-19.8 to
4.14/-11.6 (P < 0.001). Thirty-one (50.8%) children were
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Table 1: Demographic, anthropometric, PSG parameters and questionnaire data at the time of pre-operative and post-

operative PSG, n=59

Pre-operative Post-operative P-value
Mean (SD) Mean (SD)

Male gender, n(%) 47 (79.7%) 47 (79.7%) -
Age, year 92(3.1) 11.4 (3.2) <0.001
Weight, kg 31.8+/-14.1 40.4+/-16.1 <0.001
Height, cm 132.8+/-20.0 144.8+/-19.1 <0.001
BMI, kg/m? 17.1+/-3.1 18.4+/-3.3 <0.001
BMI z score 0.2+/-1.0 0.4+/-1.0 0.040
Sleep effectively, % 88.6+/-6.9 88.6+/-7.3 0.995
TST, min 476.7+/-60.5 458.1+/-66.5 0.082
AHI, /h 8.3+/-19.8 4.1+/-11.6 <0.0017
AHI>1.5/h, n(%) 59 (100%) 29 (49.2%) <0.001
DI/h 3.8+/-10.6 1.74/-3.9 <0.001f
SpO2 nadir, % 88.2+/-7.9 91.6+/-3.9 <0.001
PaCO2>50mmHg, min (n=56) 11.9+/-25.5 10.14/-26.4 0.498"
Mouth breathing, % of TST 27.6 +/-15.2 17.9+/-12.9 <0.001*
SRBD scale (n=23) 8.7+/-4.5 4.7+/-3.0 <0.001
OSA18 score (n=45) 59.2+/-20.7 48.8+/-14.7 0.001
mESS score (n=41) 6.2+/-5.4 5.7+/-3.9 0.8837

Data are presented as mean+/-standard deviation (SD) or number (%)

BMI = body mass index ; AHI = apnea-hypopnea index; sAHI =Stanford apnea-hypopnea index; TST = total sleep time; DI = desaturation index

tBased in log transformed values
Paired t-test, McNemar test
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Figure 1: Correlation between post-operative log-transformed AHI and
the percentage of total mouth breathing during sleep time

There was a statistically significant positive correlation between
post-operative log-transformed AHI and log-transformed total mouth
breathing during sleep time, Pearson correlation = 0.265, p = 0.044

cured of OSA (AHI<=1.5) after the operation. The mean
SpO2 nadir increased from 88.2+/-7.9% to 91.6+/-3.9%
(P <0.001). The mean SMBP dropped from 27.6+/-15.2%
to 17.9+/-12.9% (P < 0.001). The mean SRBD scales and
mean OSA-18 scores dropped from 8.7+/-4.5 to 4.7+/-
3.0 (P < 0.001) and from 59.2+/-20.7 to 48.8+/-14.7
(P =10.001), respectively. [Table 1]

After operation, the AHI values had a significant
correlation with them SMBP (r=0.265, P = 0.044)
[Figure 1]. SMBP >10.5% yielded the best Youden index
of 0.23. The sensitivity, specificity, positive predictive
value, negative predictive value for the SMBP >10.5%
were 0.86, 0.37, 0.57, 0.73 respectively [Table 2]. In the
current study, the odds of post-operative children with
SMBP >10.5% having residual OSA was 4.2 times that
of those withy SMBP <=10.5% of %TST-MB (95%CI:
1.2-15.0, P = 0.029) [Table 3].

Discussion

Kim and Guilleminault!?suggested MB during sleep could
be measured by recording obtained from the modified
cannula with oral scoop. In Kim and Guilleminault study,
the 30 seconds epoch would be defined as MB if more
than 50% of the epoch showed oral air flow by using
this definition, the cut off point for MB was defined as
a minimum of 35% of TST based on that study with
10 children. In another study,® it was suggested that
the normal “nasal breathing” children had an average
of around 4% of TST MB and the maximum duration
of MB was 10% asleep in asymptomatic children with
normal PSG. Upper limit of normal for MB during sleep
was suggested to be 15% of TST.” The current study was
the first report that demonstrated MB during sleep as a
significant risk factor for persistent OSAS after TandA.
This corroborated previous study that suggested 15% of
TST MB to be abnormal.
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Table 2: Receiver operating characteristic (ROC) curve analysis of post-operative percentage of total mouth breathing during

sleep time for detecting residual 0SA (AHI>1.5/hr)

Cut-off point, Sensitivity Specificity PPV NPV Youden Index
mouth breathing, % of TST
>9.5 0.86 0.27 0.53 0.67 0.129
>10.0 0.86 0.33 0.56 0.71 0.195
>10.5 0.86 0.37 0.57 0.73 0.229
>11.0 0.83 0.40 0.57 0.71 0.228
>11.5 0.76 0.43 0.56 0.65 0.192
PPV = positive predictive value; NPV= negative predictive value; Youden Index = sensitivity +specificity — 1
Table 3: Post-operative percentage of total mouth breathing during sleep time and residual 0SA, n=59
Post-operative Post-operative P-value
AHI>1.5 AHI<=15
(n=29) (n=30)
Mouth breathing, % of TST:
>10.5% 25 (86.2%) 18 (60%) 0.024*
<=10.5% 4 (13.8%) 12 (40%)
*Chi Square test
*p<0.05

The main difference between the current study and the
previous two studies were (1) previous studies used a
modified cannula with oral scoop!'>*! and (2) the method
of counting MB. The oral scoops are not commonly
available whereas the oral thermistor used in the present
study was readily available. Method used in counting
MB as the exact duration in seconds in the current study
was more labor intensive and probably more accurate
compared with the method of counting MB as epoch
in the previous two studies. This difference probably
accounted for the difference in the result.

Cure rate of TandA was 50.8% in the current study and
this was similar to the 55% reported in a previous meta-
analysis.®! This center reported in 2010° that 45% of 44
children were cured of OSA after TandA. Lee ef al® also
suggested that 26 children out of the 64 children who had
the TandA done persisted to have the OSA symptoms and
55% of these patients had the problem of MB.

Chronic MB leads to structural change of the airway as
it was identified in a study that the mandible was more
retruded in MB children®? with a greater inclination of the
mandibular and occlusal plane than the nasal breathing
group. Matheus et al?” reported that both airway volume,
area and minimum axial area were significantly reduced in
the MB group. Chronic MB also had high arch palate.*®
MB during growth periods in children led to clockwise
rotation of the mandible, with a disproportionate increase
in anterior lower vertical face height and decreased
posterior facial height,” resulting in the adenoid face.
Furthermore, MB led to increased surface tension of the
fluid lining the pharyngeal mucosa while nasal breathing
reduced surface tension.*” Surface tension is important
in the genesis of OSA as reducing surface tension with

surfactant in patients with OSA reduced the number
of folds in the upper airway,’!! improved upper airway
collapsibility and reduced OSA severity.

Treatment of chronic MB would be an important part
of management of childhood OSAS and this includes
intensive treatment of allergic rhinitis after TandA.
Myofunctional therapy was reported to be effective as an
adjunct treatment for childhood OSA. .33 Myofunctional
therapy comprises of orofacial exercises, breathing
re-education and body work.) However, all these studies
did not demonstrate the direct impact of myofunctional
therapy on MB. Further intervention studies are required
to assess the impact of myofunctional therapy on MB and
the impact of treatment of MB on AHI.

The main limitation of the current paper was the rather
small sample size of 59 children who had OSAS. Future
study with a larger population looking at the impact of
treating mouth breathing on the AHI is warranted.

CoNncLusIoN

Obstructive sleep apnea children with mouth breathing
for more than 10.5% of total sleep time are more likely to
have residual OSA after TandA.
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Invited Commentary

Diagnostic Tests for COVID-19

Rina Triasih
Department of Pediatric, Faculty of Medicine Universitas Gadjah Mada/Dr. Sardjito Hospital, JI. Kesehatan 1 Yogyakarta, Indonesia

In general, the diagnosis of COVID-19 in children is the
same as that in adults, which is based on the clinical and
epidemiological history of the patient. Clinicians should
have a suspicion of COVID-19 when a child shows one
or more clinical manifestations of COVID-19 and, within
14 days before the onset of the disease, had at least one
of the risks of COVID-19, that is, living or history of
traveling in areas with the local transmission of SARS-
CoV-2 or history of close contact with a confirmed case
of COVID-19. The diagnosis is supported by a chest
X-ray or CT scan, and diagnostic tests to identify the
virus or immune response to the virus. Because of the high
morbidity and transmission rates of COVID-19, accurate
and timely diagnostic tests are important to control the
outbreak of the disease and to help the clinician in deciding
on diagnosis and management. Currently, the diagnostic
tests for COVID-19 mainly consist of molecular tests to
identify the RNA of the virus and serological tests that
detect the immunoglobulins against SARS-CoV-2.

ReaL-TiMe  Reverse  TRANSCRIPTASE  POLYMERASE

CHaiN ReacTioN

The gold standard of COVID-19 is the detection of the
virus, SARS-CoV-2, on a variety of specimens, including
naso/oropharyngeal swabs, sputum, bronchoalveolar
lavage fluid, bronchoscope brush biopsies, or feces
through nucleic acids amplification test using real-time
reverse transcriptase polymerase chain reaction (rRT-
PCR).! This test can detect the RNA at the early stage of
infection when the viral load is low and antibodies have
not been formed, as shown in Figure 1.

If done properly, the diagnostic values of rRT-PCR are
good. The high specificity of rRT-PCR indicates a low
probability of false-positive. Nevertheless, the false-
negative of this test was reported as high as 41%.5
Several studies have identified that the false-negative can
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occur if the amount of virus in the specimen is too low
to be amplified and detected, which relates to sampling
operation, specimen source, sampling timing (before or
after symptoms onset), and the performance of detection
kit.” A study from China reported that within 14 days of
the onset of the disease, sputum samples had the highest
yield of the virus (85% and 78%), followed by nasal swabs
(73% and 63%) in severe and mild cases, respectively.[’!
Further studies are needed to determine the most
appropriate specimens and timing for peak viral load
during SARS-CoV-2 infection.

In a clinical setting, the decision to treat or not to treat a
patient as COVID-19 should not rely on the result of rRT-
PCR only because a negative result does not completely
rule out the possibility of COVID-19.7 Re-testing
should be considered in a patient with high suspicion of
COVID-19.

SeroLogicAL TesTs

Serological tests for COVID-19 measure antibodies in
the blood when the body is infected with SARS-CoV-2.
There are two assay methods of serological tests available:
automated tests (enzyme-linked immunosorbent assays
[ELISA] or chemiluminescence enzyme immunoassays
[CLIA]) and rapid detection test (lateral flow
immunoassays [LFIA]).

The antibodies remain in the blood for several weeks
to months after symptom onset; therefore, the test
can identify recent or previous exposure to the virus,
depending on the type of the immunoglobulin detected.
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Figure 1: Viral load and the clinical course during SARS-CoV-2 infection
(taken from reference®)

IgM antibodies against SARS-CoV-2 are detectable in the
blood a few days after initial infection, but the presence of
IgM throughout infection has not been well characterized.
IgG is detectable as early as three days from the onset of
the symptom or 7-10 days after the initial infection.!

Although the serology tests are easier, faster, and cheaper
to perform at the point of care than rRT-PCR, the
diagnostic accuracies of these tests are also problematic.
A recent systematic review of 40 studies documented
that the pooled sensitivity of ELISA for IgG and IgM
was 84.3% (95% confidence interval: 75.6%-90.9%), of
LFIA was 66.0% (49.3%-79.3%), and of CLIA was 97.8%
(46.2%-100%).”? The pooled specificity ranged from
96.6% to 99.7%. This test will falsely identify 44% to 87%
of persons as not having COVID-19 when the test was
done within one week of symptom onset. In the later stage
of the disease, the false-negative of IgG serology tests
was also of concern. These results imply that the utility
of the serological test in clinical decision-making, both
establishing the diagnosis and initiation of the treatment,
is very limited. The serological tests are beneficial for large-
scale use to assess the seroprevalence in a population, not
for establishing the diagnosis.

How 10 Diacnose COVID-19 WHen DiagnosTic
Tests Not ReADILY AVAILABLE

Despite the limitation of the accuracy of the diagnostic
tests for COVID-19, clinicians should perform rRT-PCR
on all symptomatic children to confirm COVID-19. In
fact, this test is not always available or cannot be accessed
in some settings, so that a presumptive or probable

diagnosis should be made. A simple algorithm or a scoring
system consists of clinical findings, and simple laboratory
investigations will be very valuable to help clinicians in
this situation. Nevertheless, no studies or recommended
guidelines have been published.

High probability of COVID-19 is more likely in a
symptomatic child with no other apparent causes of the
symptoms. Moreover, if the child is from an area with a
high prevalence of local transmission rate COVID-19,
in this situation, it is reasonable to make a presumptive
diagnosis of COVID-19. The decision of treatment will
depend on the severity of the clinical manifestations, the
presence of comorbid, and the balance between the risk
and benefit of the treatment.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection
of SARS-CoV-2 in different types of clinical specimens. JAMA
2020;323:1843-4.

2. Younes N, Al-Sadeq DW, Al-Jighefee H, Younes S, Al-Jamal O,
Daas HI, et al. Challenges in laboratory diagnosis of the novel
coronavirus SARS-CoV-2. Viruses 2020;12:582.

3. XieX,ZhongZ,ZhaoW, Zheng C, WangF, LiuJ. Chest CT for typical
coronavirus disease 2019 (COVID-19) pneumonia: Relationship to
negative RT-PCR testing. Radiology 2020;296:E41-5.

4. AiT, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation of
chest CT and RT-PCR testing for coronavirus disease 2019 (COVID-
19) in China: A report of 1014 cases. Radiology 2020;296:E32-40.

5. Fang Y, Zhang H, Xie J, Lin M, Ying L, Pang P, er al. Sensitivity
of chest CT for COVID-19: Comparison to RT-PCR. Radiology
2020;296:E115-7.

6. Yang Y, Yang M, Shen C, Wang F, Yuan J, Li J, et al. Evaluating
the accuracy of different respiratory specimens in the laboratory
diagnosis and monitoring the viral shedding of 2019-nCoV
infections. medRxiv 2020. doi: 10.1101/2020.02.11.20021493

7. Food and Drug Administration. New York SARS-CoV-2 Real-
time RT-PCR Diagnostic Panel. Rockville, MD: Food and Drug
Administration; 2020.

8. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR,
et al. The incubation period of coronavirus disease 2019 (COVID-19)
from publicly reported confirmed cases: Estimation and application.
Ann Intern Med 2020;172:577-82.

9. Lisboa Bastos M, Tavaziva G, Abidi SK, Campbell JR, Haraoui LP,
Johnston JC, et al. Diagnostic accuracy of serological tests for covid-
19: Systematic review and meta-analysis. BMJ 2020;370:m2516.

Pediatric Respirology and Critical Care Medicine | Volume 5 | Issue 3 | July-September 2021 -




i — - o ®
JIL ﬁ -~
—a b
2 —A: m - -
/)( re Azelastine hydrochloride and
Fluticasone propionate

R

R A | S

=

v

B oA EE &

Masal Spray,
Suspension

SE%8 : 1. Bousquet J, et al. Onset of Action of the Fixed Combination Intranasal Azelastine-Fluticasone Propionate in an Allergen Exposure Chamber. J Affergy Cfin immuno Pract. 2018;6(5):1726-1732.e6.
2. Dymista ine hydrochlor iticasone propi Prescribing Viatris Healthcare Hong Kong Limited: Version August 2020.

DYMISTA NASAL SPRAY SUMMARY OF PRODUCT INFORMATION: 1. TRADE NAME: DYMISTA NASAL SPRAY 2. PRESENTATION: Each Dymista nasal spray bottle contains 23 g suspension in 25 ml bottles. One actuation (0.14 g) delivers 137 micrograms azelastine
hydrochloride (= 125 mcg azelastine) and 50 mcg fluticasone propionate. 3. INDICATIONS: Relief of symptoms of moderate to severe seasonal and perennial allergic rhinitis if monotherapy with either intranasal antihistamine or glucocorticoid is not considered
sufficient. 4. DOSAGE: For nasal use only. Adult and adolescents (12 years and older): one actuation in each nostril twice daily (morning and evening). Children below 12 years: not recommended for use in children below 12 years. Elderly population: no dose
adjustment required. No data in patients with renal and hepatic impairment. 5. CONTRAINDICATIONS: Hyper itivity to the active orto any of the excipients. 6. WARNINGS & PRECAUTIONS: Systemic effects may occur, particularly at high doses

for prolonged periods. Potential systemic effect may include Cushing's syndrome, Cushingoid features, adrenal suppression, growth retardation in children and adolescents, cataract, glaucoma and more rarely, a range of psychological or behavioral effects
including psychomotor hyperactivity, sleep disorders, anxiety, depression or aggression (particularly in children). Caution is advised in patients with severe liver disease given the extensive first-pass metabolism of Dymista Nasal Spray and thus higher

systemic exposure of intranasal fluticasone propionate. Reduce intranasal fluticasone formulation to the lowest dose at which effective control of symptoms is maintained. Weigh the possible benefit against risk in patients with tuberculosis, any type

of untreated infection, or have had a recent surgical operation or injury to the nose or mouth. Care must be taken in patient transferring from systemic steroid treatment to Dymista Nasal Spray with impaired adrenal function. Visual disturbance may

be reported with systemic and topical corticosteroid use. Closely monitor patients with a change in vision or with a history of increased ocular pressure, glaucoma and/or cataracts. Growth retardation has been reported in children. Regularly

monitor the growth of adolescents receiving prolonged treatment with nasal corticosteroids. Dymista contains benzalkonium chloride, which may cause irritation of the nasal mucosa and bronchospasm. 7. INTERACTIONS: Avoid concomitant

use with ritonavir and other CYP3A4 inhibi including ici ining products unless the benefit outweighs the increased risk of systemic corticosteroid side-effects. Care is advised in concomitant use with potent CYP3A4 h
inhibitors (e.g. ketoconazole), sedative and central nervous medication. 8. PREGNANCY AND LACTATION: No or limited data in pregnant woman. Unknown if the ingredients/metabolites are excreted in human breast milk. Used only @

if the potential benefit justifies the potential risk. 9. SIDE EFFECTS: Epistaxis. Headache, dysgeusia, smell. Reference: HK Pl (Aug 2020) Date of preparation: 0CT2021 Identifier number: DYMI1021

FULL PRESCRIBING INFORMATION IS AVAILABLE UPON REQUEST.

Mylan Pharmaceutical Hong Kong Ltd., a Viatris company v IAT R I S

Suites 2401-07 & 12, 24/F ., One Island East, 18 Westlands Road, Quarry Bay, Hong Kong T 2290 7100 F 2673 0008 W www.viatris.com —
©2022 VIATRIS — All Rights Reserved PP-DYM-HKG-0017 APR 2022 ﬂi Eﬂ



The FIRST AND ONLY asthma biologic to inhibit

IL-4 and IL-13 signaling

AN ADD-ON MAINTENANCE TREATMENT FOR PATIENTS

“EOS ANG jgeo (L2 YEARS) WITH INADEQUATELY CONTROLLED SEVERE
~EUSAND IgE+@ ASTHMA WITH TYPE 2 INFLAMMATION

ATOPIC &
EDSI ! DUPIXENT»»

—wswomd A CLEAR PATH

TO ASTHMA CONTROL

UPTO 72% REDUCTION 86% OF PATIENTS

SIGNIFICANT EXACERBATION REDUCTION REDUCED OR NO INCREASE IN THEIR OCS DOSE

in annualized severe exacerbations at Week 24 with by Week 24 with DUPIXENT 300 mg Q2W + SOC vs 68% with
DUPIXENT 200 mg Q2W + SOC vs placebo + SOC (P=0.0003)* placebo + SOC (P<0.001)

SELF-INJECTABLE

Convenient subcutaneous

200 ML IMPROVEMENT UPTO 75% OF PATIENTS injection*

RAPID AND SUSTAINED IMPROVEMENT HIGH RESPONDER RATE

IN LUNG FUNCTION in Asthma Control Questionnaire measures of sleep, activity
at Week 52with DUPIXENT 200 mg Q2W + SOC vs placebo + SOC limitations, and breathing*
(P<0.001)®

LIBERTY ASTHMA VENTURE Study Design® 210 patients were randomly assigned with oral glucocorticoid-treated asthma to receive add-on DUPIXENT (at a dose of 300 mg) or placebo every 2 weeks for 24 weeks. After a glucocorticoid dose-adjustment period before
randomization, glucocorticoid doses were adjusted in a downward trend from week 4 to week 20 and then maintained at a stable dose for 4 weeks. The primary end point was the percentage reduction in the glucocorticoid dose at week 24. Key secondary end points
were the proportion of patients at week 24 with a reduction of at least 50% in the glucocorticoid dose and the proportion of patients with a reduction to a glucocorticoid dose of less than 5 mg per day. Severe exacerbation rates and the forced expiratory volume in 1
second (FEV:) before bronchodilator use were also assessed.

LIBERTY ASTHMA QUEST Study Design®: 1902 patients who were 12 years of age or older with uncontrolled asthma were randomly assigned in a 2:2:1:1 ratio to receive add-on subcutaneous DUPIXENT at a dose of 200 or 300 mg every 2 weeks or matched-volume
placebos for 52 weeks. The primary end points were the annualized rate of severe asthma exacerbations and the absolute change from baseline to week 12 in the forced expiratory volume in 1 second (FEV') before bronchodilator use in the overall trial population.
Secondary end points included the exacerbation rate and FEV" in patients with a blood eosinophil count of 300 or more per cubic millimetre. Asthma control and DUPIXENT safety were also assessed.

EOS, eosinophils; FeNO, fractional exhaled nitric oxide; ICS, inhaled corticosteroid ; OCS, oral corticosteroid; Q2W, once every 2 weeks; SOC, standard of care.
References: 1, DUPIXENT Summary of Product Characteristics. May 2020. 2. Rabe KF, Nair P, Brusselle G, et al. Efficacy and safety of dupilumab in glucocorticoid-dependent severe asthma. N Engl ] Med. 2018;378(26):2475-2485. 3. Castro M, Corren ], Pavord ID, et al.
Dupilumab Efficacy and Safety in Moderate-to-Severe Uncontrolled Asthma. N Engl ] Med. 2018;378(26):2486-2496.

Presentation: Dupilumab solution for injection in a pre-filled syringe with needle shield. Indications: Atopic Dermatitis (AD): Moderate-to-severe AD in adults and adolescents 212 years who are candidates for systemic therapy. Asthma: In adults and adolescents =12
years as add-on maintenance treatment for severe asthma with type 2 inflammation characterised by raised blood eosinophils and/or raised FeNO, who are inadequately controlled with high dose ICS plus another medicinal product for maintenance treatment. Dosage &
Administration: Subcutaneous injection. AD adults: Initial dose of 600 mg (two 300 mg injections), followed by 300 mg every other week. AD adolescents: Body weight <60 kg- initial dose of 400 mg (two 200mg injections), followed by 200 mg every other week. Body
weight 260 kg- same dosage as adults. Dupilumab can be used with or without topical corticosteroids. Topical calcineurin inhibitors may be used, but should be reserved for problem areas only, e.g. face, neck, intertriginous and genital areas. Consider discontinuing
treatment in patients who have shown no response after 16 weeks. Asthma: Initial dose of 400 mg, followed by 200 mg every other week. For patients with severe asthma and on oral corticosteroids or with severe asthma and co-morbid moderate-to-severe AD- initial dose
of 600 mg, followed by 300 mg every other week. Patients receiving concomitant oral corticosteroids may reduce steroid dose gradually once clinical improvement with dupilumab has occurred. The need for continued dupilumab therapy should be considered at least
annually as determined by a physician. If a dose is missed, administer it asap and thereafter, resume dosing at the regular scheduled time. Contraindications: Hypersensitivity to dupilumab or any of the excipients. Precautions: Safety and efficacy in children <12 years
not been established. Not to be used to treat acute asthma symptoms, acute exacerbations, acute bronchospasm or status asthmaticus. Do not discontinue corticosteroids abruptly upon start of dupilumab. Reduction should be gradual and performed under supervision of
a physician; it may be associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed by systemic corticosteroid therapy. Biomarkers of type 2 inflammation may be suppressed by systemic corticosteroid use. If systemic hypersensitivity
reaction occurs, discontinue dupilumab and initiate appropriate therapy. Be alert to vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in patients with eosinophilia. Treat pre-existing helminth infections before initiating
dupilumab. If patients become infected while receiving dupilumab and do not respond to anti-helminth treatment, discontinue dupilumab until infection resolves. Patients who develop conjunctivitis that does not resolve following standard treatment should undergo
ophthalmological examination. AD patients with comorbid asthma should not adjust or stop asthma treatments without consultation with physicians. Carefully monitor patients after discontinuation of dupilumab. Do not give live and live attenuated vaccines concurrently
with dupilumab. Patients should be brought up to date with immunisations before starting dupilumab. Drug Interactions: Inmune responses to TdaP vaccine and meningococcal polysaccharide vaccine were assessed. Patients receiving dupilumab may receive concurrent
inactivated or non-live vaccinations. Pregnancy and lactation: Should be used during pregnancy only if potential benefit justifies potential risk to foetus. Unknown whether dupilumab is excreted in human milk or absorbed systemically after ingestion. Decision must
be made whether to discontinue breast-feeding or dupilumab taking into account benefit of breast feeding for the child and benefit of therapy for the woman. Undesirable effects: AD: Most common adverse reactions reported- injection site reactions, conjunctivitis,
blepharitis and oral herpes. Safety profile observed in adolescents consistent with that seen in adults. Asthma: Most common adverse reaction reported- injection site erythema. For other undesirable effects, please refer to the full prescribing information. Preparation: 2 x
300mg/2mlin pre-filled syringe with needle shield, 2 x 200mg/1.14mlin pre-filled syringe with needle shield. Legal Classification: Part 1, First & Third Schedules Poison Full prescribing information is available upon request. API-HK-DUP-20.05
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