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CHAPTER 1 - INTRODUCTION

1.1 Background and rationale

1.1.1 Background

Antibiotic resistance, a major global threat, impacts more than two million people with illness and
accounts for 23 thousand deaths annually in the United States [1]. One of the key drivers of the
development of antibiotic resistance is antibiotic prescribing [2]. Antibiotics are mostly prescribed
for common diseases, such as acute respiratory infections (ARIs) [3]. One of the ARIs commonly
found in paediatric population with high antibiotic prescribing is acute otitis media [4,5]. In East
Jakarta, Indonesia, the prevalence of AOM in children (< 18 years) was 5.4% [6]. In contrast, in
Australia, there were an average of 35 new AOM cases reported by general practitioners per year
(April 2010 - March 2015) [7].

Acute otitis media (AOM) is characterised by rapid onset of symptoms (e.g. earache, ear
tugging/rubbing, irritability), middle ear effusion (e.g. bulging, immobile tympanic membrane, air
fluid level), and acute inflammation (e.g. erythema) [8]. Almost three quarters of children have an
episode of AOM in their first five years of life, with the peak incidence at the age of six to 12 months
[9,10]. Guidelines recommend close monitoring for 48 hours (expectant observation) along with
adequate pain management for mild AOM (e.g. mild symptoms, fever < 39°C) [8]. Children with
severe symptoms, young age (< 2 years) with bilateral AOM, and AOM with tympanic membrane
perforation are more likely to benefit from antibiotic treatment [11]. A high rate of antibiotic
prescription for AOM is evident. Eighty-nine per cent new AOM cases were managed by antibiotics
in Australia during 2010 to 2015 [7]. In Indonesia, a survey study using clinical scenarios,
demonstrated that up to 88% of physicians would prescribe antibiotics for mild case of AOM.
Unclear clarification of antibiotic use in the Indonesian practice guideline for AOM in the primary
care may contribute to this [12]. The option of using antibiotics also must be balanced against the
risks, such as adverse effects (e.g. vomiting, diarrhoea, rash) and antibiotic resistance [13,14].

1.1.2 Rationale for the proposed study

Prednisolone

Reducing antibiotic use is crucial to lowering the risk of antibiotic resistance. One of the methods
is to use an alternative treatment that does not involve antibiotics. The current alternative
treatments (i.e. ear drops, herbal products, probiotics, zinc, decongestants) demonstrate
insufficient evidence on their benefits for AOM [15,16]. It is important to understand the
pathophysiology of AOM, which is an inflammatory process involving both cellular and chemical
inflammatory mediators (i.e. cytokines, chemokines, mast cells, prostaglandins, leukotrienes) in
the middle ear. These inflammatory mediators contribute in altering the vascular permeability,
increasing mucous glycoprotein secretion, as well as stimulating the chemotaxis process, the
activity of epithelial secretion and other mediators [17]. An intervention suppressing this
inflammatory process, could have an important role in the resolution of AOM. Corticosteroids
suppress the inflammation process by inhibiting the mediators and cytokines characteristic of AOM,
the recruitment of leukocytes and monocyte-macrophages into affected areas, and the synthesis
and/or release of numerous inflammatory mediators and cytokine, and also reducing vascular
permeability [18].
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Corticosteroids are produced in the adrenal cortex. Cortisol (glucocorticoids), one of the most
common corticosteroids, is responsible for anti-inflammatory effects. The production of
glucocorticoids is controlled by hypothalamus, pituitary, and adrenal (HPA) axis. Corticosteroid
treatment may affect the production of natural corticosteroid by suppressing the HPA axis [19,20].
We have identified prednisolone is commonly used and safe in the treatment of inflammatory and
autoimmune diseases in children. Prednisolone, a synthetic intermediate-acting glucocorticoid
with a biological half-life of 12 to 36 hours, is commonly used in the treatment of inflammatory
and autoimmune diseases in children. Although prednisolone has a lesser anti-inflammatory
potency compared to other common corticosteroids (i.e. methylprednisolone, dexamethasone),
but it has lesser growth effect which is one of the concerning issues in the disease management in
paediatric population [19].

We will give prednisolone at a dose of 1 mg/kg to 2 mg/kg body weight based on age category,
once daily for five days. As there is a wide therapeutic dose window for prednisolone, this will
enable us to operationalise the dose as 10 mg/day for children aged six months less than two years;
20 mg/day for children aged two to five years; and 30 mg/day for children aged six to 12 years,
simplifying both randomisation and dosage instructions. The current treatment for AOM does not
include corticosteroids in the guidelines. Therefore, we determined the dose and duration of
prednisolone based on the doses regularly used in the paediatric otitis media trials and regular
dose for other inflammatory and infection diseases in children based on the international and
national practice guidelines, such as bronchial asthma, juvenile rheumatoid arthritis, and acute
bacterial meningitis [21-25]. The duration of corticosteroid use in otitis media trials varies between
three to seven days [18, 26-28]. An animal study [29] using mice infected with Streptococcus
pneumoniae and non-typeable H. influenzae (NTHi) bacteria demonstrated that most of AOM-
related cytokines peaks at three to six hours after the infections (interleukin-6/IL-6, interleukin-1
alpha/IL-1a, tumor necrosis factor alpha/TNF-a) an at six hours to three days (interleukin-10/IL-10).
In general, these cytokines will be progressively reduced between the fourth to sixth day of
infection and the acute otitis media will be resolved after the sixth day [29]. Therefore, we will
give the prednisolone for five days in order to support the natural resolution mechanism in AOM
cases and to minimize the potential harms of corticosteroid use even though 7-day duration is
still regarded as short-term use.

Assingle daily dose is preferable over divided doses to prevent the hypothalamic-pituitary-adrenal
(HPA) axis suppression. Prednisolone should be given in a single dose at 6 to 8 am in the morning
to mimic the normal diurnal rhythm of cortisol production [19,20] and because it is also more
convenient for children and parents in the study to just take a trial drug once a day.

Potential harms

Despite the favourable effect of corticosteroids for inflammation, there are still several potential
adverse effects related to its short-term use. A systematic review identified side effects of short-
course of corticosteroids (less than two weeks) in children, such as gastrointestinal disturbances
(i.e. vomiting, gastritis, nausea), behavioural changes (i.e. mood swings, nervousness), HPA axis
suppression, increased blood pressure, hyperglycaemia, weight gain, and decreased bone
mineralisation [30]. Even though there were more children experiencing these side effects
compared to placebo, the included studies used a diverse of corticosteroids’ types and duration,
as well as the results were uncertain and include both important beneficial and harmful effects of
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corticosteroid. Vomiting and behavioural disturbances (i.e. anxiety, aggressive behaviour) are the
common side effects [30].

Regarding vomiting, there were three studies comparing prednisolone to placebo or control (other
type of corticosteroids). A good quality RCT [31] included children aged 10 to 60 months with virus-
induced wheezing who received a single dose of inhaled albuterol. These children then were
randomly allocated to either prednisolone (10 mg oral prednisolone for children aged 2 years and
younger; 20 mg for aged >2 years) group (n=343) or placebo (n=344). No significant differences on
clinical outcomes (e.g. time to hospital discharge) or adverse effects between two groups were
detected. There was one child from prednisolone group who vomited that required the
discontinuation of the prednisolone [OR 3.02 (95% Cl 0.12 to 74.33; p-value=0.50; number needed
to harm (NNTH; number of children who are treated with prednisolone that will result in one
additional event of side effects) = 34 children)][31]. One study [32] on children aged one to 17 years
with acute asthma presenting to the emergency department (ED). The children received a dose of
inhaled albuterol and either a single dose of oral prednisone 2 mg/kg (n=41) or placebo (n=40).
There was no a significant difference in the incidence of vomiting after taking the prednisone
between the prednisone group (n=3; 7.3%) and the placebo group (n=1; 2.5%) [odds ratio (OR) 3.08
(95% confidence interval (Cl) 0.31 to 30.92; p-value=0.34; NNH=21)] [32]. The same author with
similar inclusion criteria [33] demonstrated a significant difference on the incidence of vomiting
between children who received single dose prednisone 2 mg/kg/day (n=10/66) and nebulised
dexamethasone 1.5 mg/kg (n=0/62), however the confidence interval was very wide that included
a high number of NNTH (if we treat more than 50 children with prednisone, then we will expect
one additional event of vomiting) [OR 23.23 (95% Cl 1.33 to 405.54; p-value=0.03; NNH=7)] [33].

Regarding behavioural changes, one RCT [34] randomly allocated children aged two to 16 years
with acute exacerbation of mild persistent asthma to receive either oral prednisone/prednisolone
high dose (2 mg/kg/day) or low dose (1 mg/kg/day) for five days. There were significant differences
in observed adverse events between high-dose and low-dose groups in regard to anxiety (9/43 vs
2/43, respectively) [OR 5.43 (95% Cl 1.10 t0 26.83; p-value=0.04; NNTH=7)] and aggressive behaviour
(9/43 vs 0/43) [OR 23.96 (95% Cl 1.35 to 426.33; p-value=0.03; NNTH=5)]. The wide of intervals
demonstrated a wide variance in the number of children needed to treat to expect one additional
adverse event. There were no significant differences in other unfavourable effects (i.e. facial
fullness and erythema, abdominal pain, diarrhea, euphoria, depression, and hyperactive) [34].
Another RCT [35] included children aged two to 15 years with acute exacerbation of asthma who
were randomly allocated to receive oral prednisolone 1 mg/kg/day for three days (5-day group) vs
same dose of prednisolone for three days (3-day group). There were no significant differences in
regard to the incidence of rash and behavioural disturbance (e.g. angriness, aggressiveness,
crankiness, irritability) between the two groups [35].

An RCT of the use of prednisolone for pediatric AOM reported no significant differences between
children who received oral prednisolone 2 mg/kg/day for five days and placebo group who
experienced moderate side effects (e.g. drowsiness, nervousness, diaper rash, dry mouth) [18].
This study also demonstrated that there was no correlation between the use of corticosteroid and
the persistence or the emergence of viral infections [18]. Other potential side effects correlated
with the use of corticosteroids are fluid retention and headache [18,30].
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Based on these trials, we consider 5-day duration of prednisolone for this study is appropriate
and safe for children.

Clinical trial of corticosteroids for acute otitis media in children

Evidence has demonstrated insufficient benefits and harms of corticosteroids. An RCT
demonstrated that corticosteroid reduced the duration of ear discharge in AOM children with
ventilation tubes [26]. Another RCT demonstrated a temporary resolution of middle ear effusion
after five days of corticosteroid treatment [18]. In a systematic review of randomised placebo-
controlled trials (RCTs) of steroids for AOM, only two small trials [18,27,36] (very low to low quality)
indicated corticosteroids could be useful in this condition. However, our confidence in the results
is low, due to small sample size and very wide confidence intervals around the observed results.
This insufficient evidence creates a research gap in the management of AOM, particularly in non-
severe cases, where antibiotics are not required. Therefore, we propose an adequately powered
clinical trial to address this uncertainty.

We will conduct a large, parallel, pragmatic, multicentre, stratified, double-blind, randomised,
placebo-controlled trial with the allocation ratio 1:1 to test the effectiveness of corticosteroids for
760 children with AOM including 60 children for a tympanometric mechanistic sub-study and pilot
study, described further in this protocol. As a comparator to prednisolone, we will use a placebo
for the following advantages: (1) it is the most accurate test in assessing the efficacy of a treatment;
(2) it will show the true additional benefits and/or harms of the prednisolone; and (3) it is crucial
when the outcome is assessed using subjective measurements. The primary objective and
outcome of this proposed trial is to assess the effectiveness of corticosteroids as a monotherapy
in children with mild AOM, and as an addition to antibiotics in children with severe AOM, on ear
pain at three days after randomisation using visual analogue scale (VAS). The secondary outcomes
include ear pain at other time points, total duration and severity of pain, adverse effects,
complications of AOM (e.g. perforation of tympanic membrane, mastoiditis), and AOM recurrence.

1.1.3 Rationale for pilot study

Prior to our main study, we will conduct a pilot study, described in this protocol. This study will
mimic the main study in terms of its process and procedures, but on a smaller scale. However, due
to budget constraints, we will conduct a pilot study as a pragmatic, randomised, open-label, single-
blind study. We will blind outcome assessors (i.e. physicians and tympanometry technicians), so
they will not aware of the allocation of the intervention.

The main study will involve many participating physicians and healthcare facilities across Jakarta,
Bekasi, and Depok, most of whom have not been involved in a clinical trial before, will have a long
follow-up period up to three months, and will utilise a symptom diary and a specific translated
instrument to assess the severity of symptoms (acute otitis media - severity of symptom scale or
AOM-SOS) which is not widely recognised by physicians in Indonesia. Therefore, this pilot study is
crucial to test the feasibility of the main study, including the characteristics of our main study
design, all the study processes and procedures (e.g. the recruitment, stratification, randomisation,
outcome measurement), and other operational strategies in our proposed main study.
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1.2 Objectives

The first objective of our pilot study is to assess the overall process and procedures of the main
study, as follows: (1) the recruitment criteria; (2) stratification and randomisation processes; (3)
outcome measures using validated and customised tools (e.g. visual analogue scale/VAS, Acute
Otitis Media — Severity of Symptoms Scale/AOM-SOS, case report forms/CRFs, symptom diary); (4)
identification of any potential practical and operational issues that may appear in the main study
which will require re-structuration of the planned methods and procedures after commencing this
pilot study; and (5) verification of sample size calculation for main study.

Our second objective is to conduct a mechanistic explanatory study using tympanometry. It aims
to assess the efficacy of corticosteroids in improving the resolution of middle ear effusion in AOM.
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CHAPTER 2 - METHODS

2.1 Trial design

This study is a pilot of a parallel, pragmatic, stratified, randomised, open-label, single-blind trial of
corticosteroids, as monotherapy for mild AOM, and in addition to individually prescribed
antibiotics for severe AOM. In the main study, we will stratify eligible children based on the clinical
specialty (primary care or secondary/tertiary care) and severity of AOM (mild or severe). However,
for this pilot study, we only include ear-nose-throat-specialists (ENTs) who work at tertiary centres
for the convenience of the implementation of the mechanistic sub-study as tympanometry is only
available at the hospitals (tertiary centres). Therefore, we will stratify the children based on their
AOM severity and then will randomly allocate to corticosteroid (prednisolone) or control (usual
care without prednisolone) (Figure 1) with the allocation ratio of 1:1. Because it is a n open-label
study, the parents/caregivers and an appointed nurse who will perform the randomisation will be
aware of treatment allocation, whilst the clinicians and tympanometry technicians will remain
unaware of the treatment.

2.2 Participants, interventions, and outcomes

2.2.1 Study setting

Prior to this study, we conducted a feasibility study to survey the current management of AOM in
children in three cities in Indonesia and to identify the willingness of physicians to participate in
our proposed clinical trial of corticosteroids for AOM in children. Based on clinical scenarios, there
were sufficient number of physicians who would prescribe corticosteroids for AOM. There were
171 physicians from 87 primary/secondary to tertiary centres (public and private) in DKI Jakarta,
Depok, and Bekasi who were willing to participate in our proposed main study. However, we will
only pilot this study at seven public and private hospitals in Jakarta and Bekasi: (1) Dr Cipto
Mangunkusumo Hospital; (2) Persahabatan Hospital; (3) Gatot Subroto Army Hospital; (4) Antam
Medika Hospital; (5) Cempaka Putih Islamic Hospital; (6) Proklamasi ENT Hospital; and (7) Hermina
Bekasi Hospital.

2.2.2 Eligibility criteria

2.2.2.1 Inclusion criteria

We will include 60 children aged six months to 12 years old with AOM, defined as current onset (48
hours) of AOM-relevant symptoms (e.g. earache, ear tugging/rubbing or irritability in non-verbal
children). If it is feasible, otoscopic findings of middle ear effusion (e.g. bulged tympanic
membrane, limited or absent mobility of the tympanic membrane, air fluid level, ear discharge) and
acute inflammation (e.g. erythema) will confirm the diagnosis.

2.2.2.2 Exclusion criteria
We will exclude children:

N

with major and severe medical conditions (e.g. heart diseases, kidney failure)

who are immunocompromised (e.g. HIV, children receiving cancer treatment)

with congenital malformations and/or syndromes (e.g. cleft palate, Down’s syndrome)
with ear ventilation tube(s)

oW
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5. exposed to persons with varicella (chicken pox) or active Zoster infection in the past three
weeks without prior varicella immunisation or infection

6. who have high risk of strongyloidiasis infections with symptoms and signs of unexplained
eosinophilia, skin reaction due to larvae penetration into the skin (e.g. inflammation,
oedema, petechiae, severe pruritus), particularly on the feet regions, pulmonary (e.g. dry
cough, throat irritation, dyspnoea, wheezing, haemoptysis, repeated episodes of fever and
mild pneumonitis), or gastrointestinal symptoms (e.g. upper abdominal pain, diarrhea,
anorexia, nausea, epigastric pain, malabsorption, and vomiting)

7. who have taken systemic (i.e. oral, injection) or topical steroids in the preceeding four
weeks
who have taken antibiotics in the preceeding two weeks
who are hypersensitive to prednisolone or prednisone, or other corticosteroids

2.2.3 Interventions

Children in the mild AOM group will be randomly allocated to receive either a single dose of
prednisolone tablets daily for five days as an addition to expectant observation or expectant
observation alone (without prednisolone). At the baseline visit, the participating physicians will
inform the parents/caregivers to closely observe the children for 48 hours without immediate
antibiotic treatment.

Children in the severe AOM group will be randomly allocated to receive either a single dose of
prednisolone tablets daily for five days as an addition to antibiotics according to physicians’
preferences or antibiotic alone (without prednisolone). Antibiotic treatment is commonly
prescribed for AOM with severe symptoms. The information regarding the antibiotics (e.g.
antibiotic type, dose, duration) will be recorded in the case report forms (CRFs).

2.2.3.1 Prednisolone and control group

Prednisolone group

Prednisolone tablets will be given in the intervention groups in both mild and severe groups. It is
given at a dose of 1 mg/kg to 2 mg/kg body weight, once daily for five days. It should be givenin a
single dose at 6 to 8 am in the morning to mimic the normal diurnal rhythm of cortisol production
[19,20]. Participating physicians will advise the parents to give the prednisolone at about the same
time each day as a daily routine for children which will also help parents to remember.

Control group

Due to budget constraints, we are not able to provide a matched placebo as prespecified for the
main study. Therefore, we will not give placebo for children in the control group, either in the mild
or severe group. Children in the control group of the mild AOM group will still receive expectant
observation and those in the severe AOM group will receive antibiotics, and other concomitant
treatment based on physicians’ preferences (if necessary). The only difference between the
intervention and control group is solely whether they receive prednisolone (intervention group)
or not (control group).

2.2.3.2 Criteria for trial drug discontinuation or modification

If children vomit less than 30 minutes after having a dose of prednisolone, parents should give the
same dose again. However, if they vomit again after 30 minutes, parents should not give another
dose of prednisolone until the next dose on the next day. This should be noted in the symptom
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diary. If children keep vomiting after receiving prednisolone, parents should contact the research
team. If the parents forget to give prednisolone to their children, they can give the missed dose as
soon as they remember on the same day and they should also note this in the symptom diary.

If there are any adverse events and adverse drug reactions which have been assessed by research
team that would require the discontinuation of drug trial and further assessment and treatment,
then the treatment will be discontinued for this particular case, however follow-up will continue,
where possible. This will be reported in the CRFs. Serious adverse events will be reported to Bond
University’s Human Research Ethics Committee (BUHREC) and the Research Committee Ethics
Faculty of Medicine Universitas Indonesia (FMUI) - Dr. Cipto Mangunkusumo Hospital (CMH).

2.2.3.3 Adherence monitoring

Participating physicians will provide information regarding the administration of the prednisolone.
The researcher will send a daily text-message reminder to all the parents in both prednisolone and
control groups during the intervention period of five days to take the drug regularly and to
complete the symptom diary daily. The text-message will also remind all the parents to visit the
clinic after the 48-hour expectant observation or visit-1 (day-3), visit-2 (day-7), visit-3 (day-30), and
visit-4 (day-90) for re-assessment. At each visit-1 and visit-2, the parents will return the first and
second mini-booklets of symptom diary and the left-over drug to the appointed nurse (at visit-2).
The nurse will then check the symptom diaries and the left-over drug for the adherence in taking
intervention drugs. We will visit the patients’ homes to collect the third mini booklet of symptom
diary that will record the symptoms from day-7 to day-14 after the baseline visit.

2.2.3.4 Concomitant care and interventions

Physicians may give symptomatic medicine (i.e. ibuprofen, acetaminophen, decongestant,
mucolytic) according to their usual practice and these will be recorded in the CRFs and symptom
diary. Parents will record the use of these medicine in the symptom diary. The decision on
concomitant medication will be made without knowledge of allocation to the prednisolone or
control group.

2.2.4 Outcomes

2.2.4.1. The pilot study outcomes

Recruitment rate

Recruitment rate is defined as the proportion of consultations with potentially eligible children
who provide their consent to be included in the study. As this is recognised as a crucial aspect of
conducting a clinical trial and may cause study discontinuation due to low recruitment [37], we will
assess this in our pilot study. We will identify the rates and challenges during the recruitment
process and determine the best strategy for the main study to overcome these challenges and
obstacles.

The success of the study procedures

The success of the study procedures includes the following: (1) obtaining informed consent from
the patients and their parents; (2) the recruitment based prespecified eligibility criteria, including
the use of otoscope to diagnose AOM if feasible; and (3) the stratification and randomisation
process, including stratifying eligible children based on the severity and obtaining the allocation
result whether the children will be allocated to the prednisolone or control group.
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Ability to measure planned outcomes in the main study

We will assess the ability to measure planned outcomes in main study, which are: (1) the proportion
of children with pain reduced by at least the minimum clinically important amount, at day-3 after
randomisation. This will be assessed using a VAS recorded in the patient symptom diary; (2) the
severity of pain and other AOM-relevant symptoms at various time points using VAS, AOM-SOS,
and the symptom diary; (3) duration to AOM resolution; (4) adverse effects, defined using standard
clinical trials criteria, recorded in the diary, and reported to the central office and ethics committee
as required.; (5) complications of AOM (e.g. perforation of tympanic membrane(s), mastoiditis);
and (6) AOM recurrence, defined as a new episode of AOM at one to three months after
randomisation. We will report these narratively due to a limited sample size and insufficient formal
power calculation for this pilot study to be able to detect actual effects of corticosteroids to
improve clinical outcomes in AOM.

The compliance to study and study drug

The compliance to study and study drug is defined as a proportion of children who regularly take
the study drug (assessed using the symptom diary and any left-over drug) and come to follow-up
visits per protocol. Participants will be followed-up closely by clinicians and research staff. Children
will return for a visit at day-3 after randomisation, ensuring collection of the primary outcome.

The verification of sample size calculation for main study

Based on our size calculation, we plan to enrol 760 children in the main study. We estimate that
there will be 35% of the total sample of children with AOM in the severe group (i.e. children with
severe symptoms, fever > 39°C, children aged < 2 years with bilateral AOM, AOM with perforation
of tympanic membrane). Therefore, within this pilot study, we can assess the accuracy of this
assumption. Also, we will check another assumption of the sample size calculation, which was the
proportion in the control group with the resolution of pain at three days, which was 42.5%.

2.2.4.2. The mechanistic or tympanometry sub-study outcomes

Primary outcomes

The change in middle ear effusion (MEE) at various time points

We will assess the change in the MEE at the following time points: baseline visit, visit-1 (day-3), visit-
2 (day-7), visit-3 (day-30), and visit-4 (day-90). We will measure MEE using static acoustic
admittance, defined as “the amount of energy absorbed by the tympanic membrane and middle
ear, measured in mmho or mL” [38]. We will also measure the difference of this results between
the intervention and control group.

Secondary outcomes
Duration of MEE
We will also assess the duration to the resolution of MEE using tympanometry.

The correlation between ear pain and other symptoms with the changes in MEE at various time
points

We will identify the correlation between ear pain and other symptoms (i.e. ear tugging, irritability,
crying, lack of sleep, lack of appetite, less of playfulness, fever) with the changes in MEE at various
time points.
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2.2.5 Participant timeline

Table 1 illustrates the timeline for visits and follow-ups. We will measure the outcomes at various
time points: (1) visit-1 after the 48-hour observation (day-3); (2) visit-2 (day-7); (3) visit-3 (day-30);
and (4) visit-4 (day-90). Patients will visit the hospital at visit-1 and visit-2, whilst the last two visits
will be a home-visit. However, children in the mechanistic sub-study have to visit the hospitals at
those follow-up visits. To improve the compliance of the study, the research personnel will send a
daily text-message reminder to all the parents in the study during treatment period to take the
drug, complete the symptom diary, and visit the clinic after the 48-hour expectant observation and
other time points. At visit-2, parents will return the symptom diary and any left-over drug.

Table 1. Follow-up timeline

STUDY PERIOD
Enrolm'ent Post-allocation Close-out
Allocation
Interventi
TIMEPOINT ° N on ends t2* B t4*
(Day-0) (Pay3) | (pay.s) | (Pay7) | (Day:30) | (Day-90)

ENROLMENT:
Eligibility screen X
Informed consent X
Allocation X
INTERVENTIONS:
[Intervention A] Prednisolone (5 days)
[Intervention B] Control (5 days)
ASSESSMENTS:
Baseline examination (weight, height, X X X X X*
BP, body temperature)
Severity of pain and duration using VAS X X X
Overall symptoms and its duration using X X X
AOM-SOS
Adherence to trial drug X X X
Adverse effects X X X
Otoscopic examination X X X X** X**
Tympanometry examination Xt X+ Xt Xt Xt
Complication X X X
Recurrence of AOM X* X*

BP=blood pressure; VAS=visual analogue scale; AOM-SOS: acute otitis media-severity of symptoms scale
*The follow-up will be carried out by home-visit and phone, but those in the mechanistic sub-study will have their follow-
up visits to the clinics; *These time-point assessments will be applied only for children in the mechanistic sub-study

Participant enrolment

In the main study, we will stratify eligible children by the clinical specialty (primary care or
secondary/tertiary care) and severity of AOM (mild or severe). However, we only include ear-nose-
throat-specialists (ENTs) who work at tertiary care in this pilot study. Therefore, we will stratify the
children based on their AOM severity and then will randomly allocate these eligible children to
receive either a single dose prednisolone for five days or without, as an addition to expectant
observation in the mild AOM group or as an addition to antibiotics according to physicians’
preferences (e.g. antibiotic type, dose, duration) in the severe AOM group (see Figure 1).
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Is this child eligible for the trial?

v

suspected AOM
AND
aged 6 months to 12 years old
AND
symptoms suggestive of AOM (e.g. ear tugging, irritability, pain)
AND/OR
otoscopic examination shows bulging, middle ear level, and/or immobile
tympanic membrane(s), if feasible

Eligibility

with severe symptoms
(severe ear pain or fever >39°C)
OR
aged <2 years with bilateral AOM
OR
both AOM and tympanic membrane perforation
OR
additional otoscopic finding: the appearance of
opaque/yellowish/purulent tympanic membrane(s), if feasible

NO | v VES

Mild AOM Severe AOM

Y %

Prednisolone + Expectant Prednisolone + Antibiotic
expectant observation alone antibiotic alone
observation

Stratification

Randomisation

Figure 1. Flow chart of the stratification and randomization of the study

Participating physicians will assess the eligibility of children who come to the hospital based on
their symptoms and clinical features of AOM. The eligible children will then be stratified based on
the severity of AOM to either mild or severe AOM group. This process will be assisted using an
eligibility and randomisation form. The participating clinicians will then obtain a clinical history and
perform a baseline examination, including general, otoscopic, and tympanometry examination.
The results of these procedures will be recorded at the baseline history form and outcomes form.
The tympanometry examination will be conducted by an audiologist or a tympanometry technician.
After these procedures, the children will be sent to the appointed nurse who will perform the
randomisation and dispense the prednisolone if the patient is assigned to the intervention group.

2.1.6 Sample size

We did not determine a sample size for the pilot study. There are several suggestions in calculating
the sample size for a pilot study (e.g. at least 55 participants or at least 9% of the sample size of the
main study) [39]. Since we will need 60 children in the mechanistic sub-study, we will include 60
children with AOM in our pilot study. The sample size of the mechanistic study was determined
based on the main primary outcome, which is the mean value of static acoustic admittance or
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acoustic compliance in the tympanogram. In a previous study of children with middle ear effusion
(MEE) who underwent tympanometry assessment and had a history of chronic or recurrent middle
ear disease [40], the response within each subject group was normally distributed with standard
deviation 0.3. If the true difference in the experimental and control means is 0.3 units, we will need
to study 22 experimental subjects and 22 control subjects to be able to reject the null hypothesis
that the population means of the experimental and control groups are equal with probability
(power) 0.9. The Type | error probability associated with this test of this null hypothesis is 0.05.
With a 20% allowance for dropouts, the total sample size becomes 56 or we willinclude 60 children
for this pilot study.

Using the worst-scenario that of 50 physicians who work at seven appointed hospitals and have
approximately 97 patients with AOM per week, we estimate that only 30% of the physicians will
confirm their participation and 25% of the patients will give their consents to participate in our
study. We then estimate that it will require nine months to recruit 60 children with AOM in this
pilot study, including the extra months for potential slow recruitment and last follow-up (three
months after the baseline visit).

2.1.7 Recruitment

Recruitment of physicians

Our feasibility survey study (April-August 2016) demonstrated there were 352 physicians (general
practitioners, ear-nose-throat specialists, and paediatricians) who were willing to participate in our
main study and they had 705 paediatric patients with AOM in the past seven days. For our pilot
study, we identified 50 physicians from the most feasible seven hospitals located in DKI Jakarta
who were willing to participate in our study and had approximately 97 paediatric patients with
AOM in a week.

Recruitment of participants

After physicians deliver the patient information and obtain the consent from the eligible children,
they will use the eligibility and randomisation form to assist them in stratifying the children based
on their AOM severity. Physicians then will complete other CRFs, as the following: baseline history
form and outcome form. Physician will assist the parents to complete the symptom diary. The
similarity on the forms and sequences of both outcome CRF and symptom diary will help parents
to be able to fill those correctly.

2.3 Assignment of interventions

2.3.1 Allocation

Sequence generation and implementation

All children and their parents who are eligible and consented will be enrolled, and stratified based
on their AOM severities or clinical features. The randomisation process will be performed by the
appointed nurse who will randomly allocate children to either prednisolone and expectant
observation or control (expectant observation alone) in the mild group and either antibiotic with
prednisolone or control (antibiotic alone) in the severe group. A permuted block randomisation
sequence will be computer-generated by the Centre for Research in Evidence-Based Practice Bond
University, Gold Coast, Australia. Random numbers will not be disclosed to the outcome assessors
(i.e. participating clinicians and audiologists/tympanometry technicians), to ensure allocation
concealment. Batches of intervention packages will be dispatched to participating centres from a
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central pharmacy facility at the Clinical Research Supporting Unit, Faculty of Medicine Universitas
Indonesia (CRSU FMUI).

Allocation concealment mechanism and implementation

The information of the eligibility and stratification which is provided by the participating physicians
will help the appointed nurses to obtain the information from the randomisation website, whether
the children will be allocated to the prednisolone or control group, identified by the 2-digit patient
ID numbers. During the consultation, the physician will prescribe study medication for every
subject with the dose based on the patient age and insert the prescription in the CRF folder. The
nurse who performs the randomisation will give the prescription to the subjects who are allocated
to the intervention group (prednisolone group). The subject then will give the prescription to the
pharmacy, where the pharmacist will prepare the prednisolone by crushing the tablets and packing
a prednisolone in a daily individual paper-package for five days and dispense these to the subjects
along with instructions for preparation. The pharmacist will record the dispensing on the form
provided by the study for this purpose.

2.3.2 Blinding (masking)

In this study, the appointed nurses and the children and their parents will know the allocation of
the intervention. We will ensure that the participating physicians and the audiologists/
tympanometry technicians will be blinded to the intervention allocation during the study.

Emergency unblinding
The unblinding process should be done if there are serious adverse events and limited only to that
particular participating physician.

2.4 Data collection, management, and analysis

2.4.1 Data collection methods

We will assess the outcomes using CRFs, patient symptom diary, and feedback forms. The CRFs
consist of eligibility-and-randomisation, baseline history, outcomes, serious adverse events (if
applicable), and drug dispensing and returned forms. The outcome form will record the severity of
pain and overall symptoms with their durations using VAS and AOM-SOS, as well as the resolution
of AOM signs using otoscopic and tympanometry examinations (for the mechanistic study).

We will identify the recruitment rate by assessing the proportion of children who provide their
consents divided by the proportion of consultations with potentially eligible children during the
trial. We will use the informed consent and a study recruitment log book to record the reason(s)
why children were not randomised.

We will assess the success of the study procedures using feedback forms. On the feedback form,
patients and their parents and participating physicians will rate their understanding and challenges
they have during the implementation of study procedures (e.g. obtaining the randomised 2-digit
patient ID numbers and their allocation of the treatment, completing the informed consent forms
and CRFs) using grading scale ranged from one to five (1=very easy; 2= easy; 3=moderate/neutral;
4=difficult; 5=very difficult).

To assess the ability to measure planned outcomes in main study, we will also use a feedback form
to identify the understanding, the challenges, the complexity of the outcome assessment tools
utilised for this study (e.g. CRFs and patient symptom diary which includes VAS and AOM-SOS)
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from the perspective of the patients and their parents and the participating physicians. The CRFs
and symptom diary will record the clinical history and symptoms (e.g. VAS, AOM-SOS), as well as
physical examination (e.g. temperature, blood pressure, otoscopic examination if feasible). This
information will be obtained from the perspectives of the patients and their parents and the
clinicians.

The VAS is acknowledged as a well-established and validated scale for assessing pain [41]. It has a
100-mm horizontal scale with ‘no pain’ anchor at the left endpoint and ‘the most severe pain’ at
the right endpoint of the scale. The patient will mark a vertical line along the horizontal line as the
representation of their pain level. The scale will be determined by measuring the distance from the
left endpoint (‘no pain’) to the marked line [42]. A 10-mm difference has been reported to indicate
a clinically significant change [43,44]. The AOM-SOS is used to assess the severity of other AOM-
relevant symptoms daily. particularly in non-verbal children. Table 2 illustrates several AOM-related
symptoms described as “no”, “a little”, and “a lot”. This scale was developed as an outcome
reporting tool scoping symptom and activity limitation due to AOM in the proceeding 12 to 24 hours
[45]. Shaikh et al. [45] used the mean of 4.2 points as a minimal important difference. We have
translated the original English) version of AOM-SOS to Indonesian version of AOM through forward
and backward translation process.

Table 2. Acute otitis media severity of symptoms scale (AOM-SOS) [45]

We are interest finding out how your child has been doing. For each question, please place a
check mark in the box corresponding to your child’s symptoms. Please answer all questions

No A Little A Lot
Over the past 12 h, has your child been tugging, rubbing, or ] ] O
holding the ear(s) more than usual?
Over the past 12 h, has your child been crying more than usual? ] O Il
Over the past 12 h, has your child been more irritable or fussy
than usual? . L .
Over the past 12 h, has your child been having more difficulty ] ] ]
sleeping than usual?
Over the past 12 h, has your child been less playful or active ] ] O
than usual?
Over the past 12 h, has your child been eating less than usual? ] ] ]
Over the past 12 h, has your child been having fever or feeling O O O

warm to touch?

The compliance to the study and study drug will be identified by assessing the completion of CRFs
and symptom diary, particularly on the attendance of patients and the parents on their scheduled
follow-up visits, the completion of the trial drug based on the symptom diary and the left-over drug.

To assess the verification of sample size calculation for main study, we will use the CRFs.
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To ensure that all the outcome data can be sufficiently collected and recorded properly according
to prespecified plans, we will conduct an individualfinstitutional training for participating
physicians prior the implementation of this pilot study. The training will include following sections:
(1) introduction and summary of the study; (2) introduction of international clinical practice
guidelines of AOM; (3) The diagnosis of AOM using otoscope and reporting the otoscopic results;
(4) the introduction and dissemination of the principles of quality methodology clinical trial (e.g.
eligibility, randomisation, blinding, outcome assessment) and good clinical practice (e.g. patient
consents, confidentiality, data management); (5) practical steps of eligibility assessment,
stratification, and randomisation; and (6) practical steps in completing study documentation (i.e.
patient informed consents, CRFs, feedback forms, patient symptom diary).

2.4.2 Data management

The integrity and completion of data will be maintained through mechanisms such as consistency
checks during data entry, and cross-checks between items after data entry. All the actions and
modifications to data stored in the database will be documented and retrievable for viewing.
Missing data or errors will be detected before final submission to the electronic database and will
be recorded in a summary along with the descriptions for each missing and/or error data. The
summary will then be notified to the co-investigators in that particular site or hospital for further
investigation by checking and confirming the original forms or other resources for correction or
completion for those with missing and/or erroneous data. The modification to original forms will
be done by research personnel at that particular site and will be documented on paper and
electronic versions. It will be annotated with the date, name, and signature of the person who is
responsible for making modifications.

The central data coordinator will check the validity and completeness of study data on a regular
basis. All data in the central database will be protected with a regular complete back up system.

2.4.3 Statistical methods

For the recruitment rate, we report the outcome as the proportion of children in percentage (%).
For the success of the study procedures and the ability to measure planned outcomes in main study,
we will report the outcomes as the proportion of clinicians in percentage (%) based on the grading
scale of their feedback reporting on prespecified outcome measure tools. For the compliance to
study and study drug, we will report the outcomes as the proportion of children in percentage (%)
who attend the follow-up visits and complete the cycle of study drug.

To assess the verification of sample size calculation for main study, we will report this outcome as
the proportion of children in each stratum (mild and severe AOM group) and those with pain at
Day-3 after randomisation in the control group.

For the mechanistic sub-study, we will report continuous variables (i.e. the change in MEE at
various time points (mean in days standard deviation), the duration of MEE) as a mean difference
(MD) with 95% confidence intervals (Cl) also the difference between two groups. We also will
report the correlation between ear pain and other symptoms with the changes in MEE at various
time points.
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2.5 Monitoring
2.5.1 Data monitoring

Data monitoring committee

Since this is a short study, we do not need data monitoring committee for this pilot study. However,
independent personnel from Clinical Epidemiology and Evidence-Based Medicine (CEEBM) Unit, Dr
Cipto Mangunkusumo Hospital (CMH) - Faculty of Medicine Universitas Indonesia (FMUI), who is
not involved in this study, will assess the process and the quality of patient recruitment, data entry,
and a compilation of research data in central database. Her feedback will be important to improve
the implementation of our main study.

Interim analysis
Due to the small number of recruited patients to the trial and the duration of the trial will be lesser
than one year, we will not perform an interim analysis.

2.5.2 Harms

An adverse event is defined as any untoward medical occurrence in a patient or clinical
investigation subject administered a pharmaceutical product and which does not necessarily have
to have a causal relationship with trial drug; whereas adverse effects or adverse drug reaction, is
defined as all noxious and unintended responses to a trial drug related to any dose. Adverse events
and adverse drug reaction will be collected after they sign the written consents and being enrolled
in the trial. All adverse events occurring after the enrolment into the study, during the additional
treatment or hospitalization due to adverse events and/or ADR will be recorded. A subject who
experiences a serious adverse event (SAE), defined as any untoward medical occurrence at any
dose that may result in-patient and/or prolonged hospitalization, persistent or significant disability,
medically important events, life threatening events, and death, will receive sufficient treatment
and will be recorded and reported to the Research Committee Ethics FMUI - CMH.

We will not report SAE occurring after the trial discontinuation, unless there is a temporal
relationship between trial drugs or other protocol procedure to the events, as well as whether the
event is unexpected or unexplained given the subject’s clinical course, previous medical conditions,
and concomitant medications. All the SAE will be recorded in SAE form.

2.5.3 Auditing

For the main study, we will establish an audit committee from the CRSU FMUI and CEEBM Unit
CMH-FMUI which is independent from the trial investigators and the funding body. However, this
will not occur separately from monitoring for the pilot study. This independent committee will
conduct monitoring of source paper and electronic documents in the website system, monitor the
conduct of trial in multicentre sites, interviewing the investigators and coordinators, and check
the storing, distribution, and the use of trial drugs. At the start of the trial, the committee will
ensure that the research staff are capable in data entry and in using the website system.
Observation and quality assessment of the whole trial will be ensured to be always in accordance
with the protocol and International Conference Harmonization — Good Clinical Practice (ICH-GCP)
standards.
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2.6 Ethics and dissemination

2.6.1 Research ethics approval

This study will be conducted according to the Declaration of Helsinki and ICH-GCP guidelines. We
will seek ethics approval from: (1) the Bond University’s Human Research Ethics Committee
(BUHREC) Bond University, Queensland, Australia; (2) the Medical Ethics Committee of the Faculty
of Medicine Universitas Indonesia — Dr. Cipto Mangunkusumo General Hospital, Jakarta, Indonesia;
(3) the Directorate-General for Politics and General Government — The Ministry of Internal Affairs
Republic Indonesia; (4) the Health Agency for the Province of DKI Jakarta; and (5) local research
committee at each participating hospital.

2.6.2 Protocol amendments

Any modifications to the protocol which may impact on the trial process (e.g. the modification of
study objectives, study design, study population, sample sizes, the procedures, and significant
administrative sectors), potential benefits and harms/safety of the patients will require a formal
amendment to the protocol. This amendment will be notified and approved by the funding body
and the Ethics committee prior to its implementation. Notification is also applied to the health
authorities in accordance with local regulations. Minor modifications that may not impact on the
trial process will also be notified and approved by the funding body and will be notified to The
Ethics Committee.

2.6.3 Consent

The participating physician will provide patient information sheet and obtain informed consent
from the parent(s) or legal guardian of patients, before conducting the recruitment and
randomisation process. In obtaining the consent, the investigators will inform the trial process
including known and potential risks from the trial. As children are considered a vulnerable
population, those aged younger than 12 years old are considered not competent to give research
consent and the parent or their legal guardian will make the decision. The parent can also make
decision for children aged 12 years, however there should be assent from children to participate in
the research. The person who delivers the consent (i.e. participating physician, research assistant)
also will provide their signatures on the consent form, stating that they have provided information
and opportunity for potential participants to understand and raise relevant questions according
the trial. We will ensure that the consent process is free of coercion. As the participation into the
trial is voluntary, we will emphasise their rights to withdraw from the trial at any time without any
consequences, particularly on the quality of their healthcare services.

2.6.4 Confidentiality

All information related to the trial will be stored securely at the study site and the research office.
All participant information will be stored in locked file cabinets in areas with limited access. All data
collection, including CRFs, test results, and administrative forms will be kept confidential by only
using coded IDs as identifiers and will be stored separately from all forms and records that contain
names or other identifiers (e.g. informed consents forms). All databases will be secured with
limited access using password-protected access systems. All counselling sessions and general to
specific examinations (e.g. ear, nose, throat examination, otoscopic and tympanometry
examination) will be conducted in private rooms in the participating physicians’ clinics or hospital.
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All the involved research staffs such as physicians, nurses, and audiologists will be required to sign
agreements to preserve the confidentiality of all participants.

The confidentiality of every participant will be maintained and will not be distributed externally
without the written permission of the participant, except as necessary for trial monitoring by
national regulatory authorities related to the medical and research safety.

2.6.5 Declaration of interests

Respati W. Ranakusuma (RWR) has nothing to disclose.
Amanda McCullough (AMC) has nothing to disclose.
Elaine M. Beller (EMB) has nothing to disclose.
Christopher Del Mar (CDM) has nothing to disclose.

Eka Dian Safitri (EDS) has nothing to disclose.

Yupitri Pitoyo (YPO)has nothing to disclose.
Widyaningsih (WID) has nothing to disclose.

Arie Sulistyowati (ARS) has nothing to disclose.
Sudigdo Sastroasmoro (SSO) has nothing to disclose.

2.6.6 Access to data
The Principal Investigator will be given access to the cleaned data sets. She will also have direct

access to each sites’ data sets and by request. Project data sets will be secured using password.
To ensure confidentiality, data dispersed to project team members will be blinded of any
identifying participant information.

2.6.7 Ancillary and post-trial care

Short-term corticosteroids are very unlikely to have harm outside those we will be measuring.
However, we will responsible for the adverse effects that occurring from the trial drug during the
trial (immediate) and post-trial (ancillary care) related to trial drug. The compensation will include
the treatment cost relevant with the trial drug, such as the consultation visit, additional
examinations, and treatment (e.g. medicine, hospitalization cost). Due to other potential
concurrent treatments within the drug trial, there will be robust review and analysis process to
conclude the cause of adverse events. Participating physicians will explain the procedure for the
management of adverse effects of trial drug during the process of consent approval before
entering the trial. We will also include this information on the patient symptom diary, including the
24-hour emergency call and list of recommended healthcare providers.

2.6.8 Dissemination policy

2.6.8.1 Trial results

Trial results, either statistically significant or non-significant, and other components of the trial
(literature review, survey study, pilot study, etc.) will be reported in a journal manuscript after
being distributed to all the principal investigators to be reviewed.

2.6.8.2 Authorship
The authorships and contributions of this trial will be acknowledged on the protocol, manuscript,
and the report. Before the publication in medical journal or paper presentation, the principal
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investigators (PIs) will provide written consent of their acknowledgment and contribution in the
reported trial.
e RWR contributes in designing and developing the protocol, conducting the trial,
interpreting, and reporting the trial in the final trial report and manuscript for publication.
e AMC contributes in the protocol development (study design and methods), interpreting
and the writing process of the final trial report and manuscript for publication.
e EMB contributes in the protocol development (study design, methods, and statistics),
interpreting and the writing process of the final trial report and manuscript for publication.
e SS contributes in supervising the conduct of the trial in Indonesia, and also contributes in
interpreting the result and the writing process of the final trial report and manuscript for
publication.
e (DM contributes in the protocol development (study design, methods, and statistics), and
the writing process of the final trial report and manuscript for publication.

2.6.8.3 Reproducible research

We will make the full protocol of this study to be publicly available to maintain its transparency and
reproducibility. This full protocol will include detailed information regarding the study, particularly
on study design and conduct that not are commonly include in the published protocol or
information description in clinical trial registry. We will register the protocol into trial registry such
as the Indonesia registry web portal (https://www.ina-registry.org/) and Australian New Zealand
Clinical Trials Registry (http://www.anzctr.org.au/). We also will publish the results of this study in
relevant medical journal as two separate papers as the following: (1) results of the pilot study and
(2) results of the mechanistic sub-study. If necessary, we will include the anonymised participant-
level dataset in its appendix or online. Unpublished outcomes will be reported in the full trial
report that will be linked to the published study.

APPENDICES

Appendix 1. Flow chart of patient during the baseline and other visits
Appendix 2. Patient information and consent form

Appendix 3. Case report forms

Appendix 4. Study recruitment log book

Appendix 5. Patient symptom diary

Appendix 6. Feedback form

Appendix 7. Product (Lupred®) information summary
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