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Abstract
Background: Tonsillectomy is one of the most commonly performed otolaryngologic procedures on
children and adults. Despite improvements in surgical techniques, postoperative morbidity remains a
signi�cant clinical problem. Postoperative pain is the most common and incapacitating symptom that
patients experience universally following tonsillectomy. For many years it has been suggested that post-
tonsillectomy pain is further worsened by colonisation of tonsillar fossae with organisms that induce an
in�ammatory response, thereby making pain worse. However, antibiotic treatment was not found to result
in a clinically signi�cant reduction in pain or postoperative analgesic requirements according to the most
recent Cochrane review published in 2012. 

Probiotics have shown to reduce in�ammatory pain and improve functional abdominal pain in conditions
such as irritable bowel syndrome. There are also several studies demonstrating that probiotics reduce
recurrent pharyngotonsillitis, otitis media and other upper respiratory tract infections. The use of
probiotics to manage post tonsillectomy pain is a novel idea that has not yet been investigated and may
demonstrate promising results.

Aim: The aim of this pilot study is to determine the feasibility of a 14-day postoperative course of
probiotic (Streptococcus salivarius K12) gargles compared to placebo gargles on morbidity following
adenotonsillectomy in adults.

Design: This study is a double-blinded, randomised, placebo-controlled feasibility trial. The participants
that will be recruited to this study are from the ENT waiting list at a single outer metropolitan hospital
located in Melbourne, Australia. 

Methods: Thirty adults, aged 18-55 years, all scheduled for elective tonsillectomy with or without
adenoidectomy, will be included and assigned to receive either probiotic (S. salivarius K12) gargles or
placebo (isomalt) gargles for 14 days after surgery. The primary outcomes are postoperative pain and
requirement of opiate analgesia. Secondary outcomes are assessing the safety and tolerability of
probiotics and the feasibility of the trial. Study design will be assessed by any changes (during the pilot
or recommended) to the protocol, recruitment by the numbers screened and time to enrol 30
participants; randomisation by the similarity of characteristics in groups at baseline, adherence will
be assessed by the amount of probiotic/placebo gargle consumed, attendance to follow up
appointments and completion of daily questionnaires; safety by will be examined by the number and
description of adverse events and retention by the numbers withdrawn.

Discussion: This study will provide preliminary results that may support the feasibility of a large scale
RCT to test the bene�ts of probiotic gargles post (adeno)tonsillectomy. 

Trial registration: ACTRN 12619001474145; retrospectively registered 24/10/2019; First participant
enrolled 14/10/2019; Australian and New Zealand Clinical Trial Registry
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Introduction

3.1. Background and rationale {6a}
Tonsillectomy is one of the most commonly performed otolaryngologic procedures on children and
adults. Despite improvements in surgical techniques, post-operative morbidity remains a signi�cant
clinical problem. Post-operative pain is the most common and incapacitating symptom that patients
experience universally following tonsillectomy. Post-tonsillectomy pain can last up to two weeks and the
resultant economic and social costs are considerable. This includes the inability to resume normal diet, a
disrupted sleeping pattern, time off work and ultimately a reduced quality of life.(1) The requirement for
additional analgesics, including opiates, is also associated with additional costs and potential
complications such as gastrointestinal upset or respiratory depression. Furthermore, the incidence of
postoperative haemorrhage varies from 2–40% and may incur additional morbidity in the form of
readmission, blood transfusion and return to theatre for haemostasis.(2)

There are various theories behind the aetiology of postoperative pain in tonsillectomies, however it
appears to be multifactorial. Nerve irritation, in�ammation and pharyngeal muscle spasm have been
proposed as the underlying mechanisms responsible for this complication of tonsillectomy. Therefore,
anything that elicits any of these three factors will be a contributing factor to pain caused by
tonsillectomy. The contributing components to post-tonsillectomy pain include: technical factors (such as
choice of operative method), comorbidities (such as re�ux), infection and dependent variables (such as
age, gender and indication of surgery). (3)

The most widely proposed theory of post-tonsillectomy pain is the colonisation of the exposed tonsillar
fossa with bacterial organisms, which induces a pro-in�ammatory reaction and infection and contributes
to post-operative morbidity. Hence, several authors recommend prophylactic antibiotics to reduce the
morbidity.(4–6) Their routine perioperative administration had been well-established for decades in
otolaryngology practice.

Despite earlier studies supporting the use of prophylactic antimicrobials in reducing post-operative pain, a
2012 Cochrane Review by Dhiwakar et al concluded that “there is no evidence to support a consistent,
clinically important impact of antibiotics in reducing the main morbid outcomes following tonsillectomy
(i.e. pain, need for analgesia and secondary haemorrhage rates).”(2) This review only included the use of
systemic antibiotics as this practice is most commonly used postoperatively.

Nevertheless, there has been some literature to support the use of topical antibiotics post tonsillectomy to
reduce pain. Topical administration of antibiotics has been effectively used for many years in colorectal
surgery, with proven reduction in postoperative infections. Grandis et al (1994) subsequently showed the
potential e�cacy of topical antibiotic prophylaxis in preventing wound infections after contaminated
head and neck surgery. Clindamycin, given as an oral rinse in this patient population, resulted in a striking
reduction in overall oropharyngeal bacterial counts for at least 8 hours after the last dose and appeared
to be more effective than parenteral clindamycin at reducing oropharyngeal bacterial counts.(7) However,
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despite previous studies demonstrating a reduction in postoperative morbidity in tonsillectomy patients
with topical antibiotics,(4) the results from more recent trials have demonstrated no signi�cant bene�t
from topical clindamycin.(8) It is important to note that most studies examining the effects of topical
antibiotics post tonsillectomy have methodological �aws, such as small sample size and a signi�cant
proportion of participants lost to follow up, and thus further investigation is warranted.

Over the past thirty years, probiotics have emerged as a fascinating area in both health-related and
commercial targets. In 2001, the World Health Organisation de�ned probiotics as “live microorganisms
which when administered in adequate amounts confer health bene�ts on the host”.(9) The role of
bene�cial bacteria on human health evolved from the work of Nobel Prize laureate Elie Metchnikoff in
1908. He investigated the longevity and general health of a population of peasants residing in Bulgaria
that consumed primarily fermented dairy products and introduced the idea that lactic acid bacteria in
yoghurt may counteract harmful gut pathogens and thus extend their life span.(10) It is now understood
that the human body lives in a heavily contaminated bacterial environment, and symbiosis with these
microorganisms seems to be a condition for survival. Furthermore, the human genome comprises of
approximately 20,000 genes but the human microbiome (which includes the genes isolated from
microorganisms that reside on or within human tissues and bio�uids) constitutes 150 times more genes
than that found in the human genome.(11) Hence, any disruption in the human microbiome, also known
as a dysbiosis, may alter the normal function of that organ and result in disease. Therefore, a logical
management approach to situations that alter our microbial ecology (e.g. diet, environment, antibiotics)
would be to deliberately increase our association with speci�c non-pathogenic organisms to counter that
alteration. Probiotics exert a wide spectrum of different effects ranging from direct antagonism against
pathogens to in�uence upon intestinal epithelium and modulation of the immune system of the host’s
organism.(10)

Conventional probiotics have typically comprised of bacteria of intestinal origin (especially lactobacilli
and bi�dobacteria) and their application has principally been directed at managing gastrointestinal
disorders such as in�ammatory bowel disease, irritable bowel syndrome and diarrhoea. Furthermore,
microbiome-directed therapies are increasingly used perioperatively and have been able to demonstrate a
consistent reduction in postoperative complications in elective general surgery, upper gastrointestinal
surgery and liver transplantation.(12) Under physiological conditions, the commensal intestinal bacteria
induce tolerance responses and trigger the maintenance of immune homeostasis. Hence, probiotics have
been theorised to prevent postoperative surgical site infections and morbidity by helping to restore the
human microbiome.(13)

However, the realisation that much human illness can also be linked either directly (e.g. dental caries,
periodontal disease and candidosis) or indirectly (e.g. cardiovascular disease and perhaps even obesity)
to the development of oral microbiome dysbiosis has diverted much contemporary probiotic research to
the development of products that are capable of fostering a healthy oral microbiome. While researchers
initially tried to establish whether conventional approved intestinal probiotics could also in�uence the oral
microbiome, these bacteria were unable to inhabit the oral mucosa and thus any oral cavity health
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bene�ts seem transitory and largely attributable to immune stimulation via action on the gastrointestinal
tract.(14) Recently, studies have investigated the types of microbial communities that inhabit the upper
respiratory tract.(15, 16) These studies show quite a difference between the key bacterial players in the
respiratory tract compared to the ones in the gastrointestinal tract. Therefore, a more logical strategy is to
utilize microbes isolated from their natural oral habitat in healthy humans as oral probiotics.

Streptococcus salivarius is already established in the human oral cavity a few hours after birth and
remains there as a predominant commensal inhabitant. Streptococcus salivarius K12 has been shown to
have inhibitory activity against pathogenic organisms known to cause upper respiratory tract infections
and periodontitis. Additionally, S. salivarius has been found to affect immune responses by inhibiting
in�ammatory pathways activated by the pathogens, suggesting a role in the modulation of human
epithelial cell immune responses.(17)

In 2001, the K12 strain became the �rst S. salivarius to be commercially developed as a probiotic and
more than 50 million doses have now been marketed internationally by the New Zealand company BLIS
Technologies Ltd (Dunedin, New Zealand).

The S. salivarius K12 strain produces two lantibiotic bacteriocins Salivaricin A2 and Salivaricin B, also
known as bacteriocin-like inhibitory substances (BLIS). This bacteriocins can effectively counteract the
growth of beta-haemolytic (group A) Streptococcus pyogenes, which is a common cause of pharyngitis,
tonsillitis, and acute otitis media.(17, 18)

Additionally, the K12 strain can also inhibit the growth of Haemophilus in�uenzae, Streptococcus
pneumoniae, Moraxella catarrhalis, Micrococcus luteus, Streptococcus anginosus, Eubacterium
saburreum, and Micromonas micros. Many of these are potential pathogens in the ear and oral cavity,
causing pharyngotonsillitis, acute otitis media and halitosis. (17)

Furthermore, in vitro and in vivo studies have demonstrated that the K12 strain also has
immunomodulatory properties and contributes actively to the host defense process by downregulating an
in�ammatory response by inhibiting the NF-kB pathway, interfering with IL-8 synthesis, and suppressing
IL-8 secretion.(19)

The safety of strain K12 has been speci�cally supported by a series of studies a�rming the absence of
known virulence factors and antibiotic resistance determinants, its low mutagenicity predisposition, acute
and subacute toxicity testing in rats, and a successful high-dosage trial in humans.(20–22) The
consensus from these strain-speci�c studies, has enabled a self-a�rmed ‘generally regard as safe
(GRAS)’ status to be granted for strain K12 in the USA.(21) Moreover, the double-blinded randomised,
placebo-controlled study reported by Burton et al suggests that the daily ingestion of high-dose S.
salivarius K12 (1 × 10^10 colony forming units) over a 28-day period does not adversely affect the human
host, that it is safe and well tolerated as an oral probiotic.(21)
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The aim of this study is to evaluate the e�cacy of probiotic (S. salivarius K12) gargles in adult post-
tonsillectomy patients in reducing postoperative complications, primarily, post-operative pain. There are
no similar studies to date as yet available in the medical literature. This study will be a double-blinded,
randomised controlled pilot study that will take place over an 18-month period with adult participants
who will have (adeno)tonsillectomies at Frankston Public Hospital. We will investigate the effect of 14
days of probiotic gargles post-tonsillectomy and whether this reduces pain compared to placebo gargles.

If probiotics can reduce post-operative complications in adult tonsillectomy patients, we could reduce
morbidity, reduce requirement for opiate analgesia, prevent overuse of antibiotics and reduce substantial
costs to the healthcare system.

3.2. Objectives {7}
The primary objective of this study is to compare the postoperative pain and morbidity following elective
(adeno)tonsillectomy in adults treated with postoperative probiotic (S. salivarius K12) or placebo
(isomalt) gargles at Peninsula Health.

The secondary objective of this study is to compare the safety and adverse effect pro�le of probiotic
gargles compared to placebo gargles. The third objective of this trial, is to determine whether this study is
feasible by examining the study design, the ability to recruit and screen participants, the randomisation
process, adherence to trial protocols, safety of the trial intervention and the retention of participants.

We hypothesise that probiotics post tonsillectomy will help reduce postoperative pain and morbidity and
will have less adverse effects compared with placebo. We also hypothesise that this trial is feasible.

3.3. Trial design {8}
This study is single-centre, double-blind, randomised controlled trial and feasibility study. Patients will be
randomly allocated to receive either probiotic (Streptococcus salivarius K12) gargles or placebo (isomalt)
gargles for 14 days after surgery.

Methods

4.1. Study setting {9}
This trial will be conducted at a single-site, Frankston Public Hospital, and the participants will be adult
patients undergoing elective tonsillectomy with or without adenoidectomy.

4.2. Eligibility criteria {10}
Participants will be assigned to a randomised trial treatment only if they meet all of the inclusion criteria
and none of the exclusion criteria.
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4.2.1. Inclusion criteria
1. Age 18-55

2. Indication of operation (one of the following): asymmetric tonsillar enlargement, recurrent tonsillitis,
previous quinsy (> one), sleep disordered breathing, halitosis, tonsillolith

3. Elective Tonsillectomy or adenotonsillectomy only

4. Weight must be more than 50kg

4.2.2. Exclusion criteria
1. Allergic to opioids / codeine / Endone™ / paracetamol

2. Lactose intolerance

3. Unstable metabolic diseases/disorder

4. Heart failure or a history of endocarditis

5. Immunocompromised

�. Kidney disease

7. Liver disease

�. Haemorrhagic diathesis

9. Other concomitant surgical procedures

10. Pregnancy

11. Patients who are currently taking NSAIDs e.g.: Celebrex™, Aspirin, etc.

12. Patients who are on regular opiates or Paracetamol

13. Recent use of probiotics within 1 month

4.3. Informed consent process {26a}
Prior to performing any trial-speci�c procedure, a signed consent form will be obtained for each
participant. Participants will be adult patients (see Eligibility criteria) who are a placed on the Peninsula
Health waiting list awaiting (adeno)tonsillectomy. Participants will be sent a letter of invitation (see
Appendix 1) and patient information/consent form (PICF) (see Appendix 2) informing them that they will
be contacted by the investigator regarding the willingness to participate in the trial. Participants who do
not wish to be contacted will contact the waiting list and advise they do not wish to be contacted by
the associate investigator. One week after the participant has received the letter of invitation and PICF
they will be contacted by the associate investigator and discuss the trial with the participant.

The PICF document will describe the purpose of the trial, the procedures to be followed, and the risks and
bene�ts of participation. The investigator will meet with participants 1 week prior to surgery to ensure
that they meet the eligibility criteria, answer any questions they may have, explain the trial in further detail
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and check that the participant comprehends the information provided. The participant will have a chance
to discuss with family and friends before the day of surgery. If a patient wishes to participate in the trial,
they will be invited to provide written consent. Consent will be voluntary and free from coercion. The
investigator who conducted the consent discussion will also sign as witness on the informed consent
form. A copy of the signed consent form will be given to the participant on discharge. It will be
documented in the participant’s record that consent has been provided. When all the eligibility criteria
have been addressed and con�rmed, the pharmacist will be informed they are a participant and will
assign the patient a study ID number and to a trial arm/intervention. Participants screened that are
ineligible for participation in trial will be recorded in the electronic database with reason of ineligibility,
age, sex and indication of surgery.

4.4. Additional consent provisions for collection and use of
participant data and biological specimens {26b}
Not applicable, as no samples will be collected.

5. INTERVENTIONS

5.1. Choice of Comparator {6b}
The control group will be using placebo gargles composed of isomalt powder as the primary ingredient.
The rationale behind the selection of isomalt powder was that it does not cause any harm and has
almost identical physical and chemical properties as the probiotic powder used in this trial. Both powders
are white in colour and are identical in appearance and taste to the probiotic powder. Furthermore, if the
probiotic group did receive bene�t, the designers of the study wanted to distinguish bene�t from the
actions of the probiotic organism and bene�t from the act of gargling itself.

5.2. Intervention description {11a}
Eligible patients will be randomised in equal proportions between probiotic and placebo.

5.2.1. Treatment arms
All patients will receive paracetamol, endone, prednisolone, metoclopramide, coloxyl and senna and
Movicol in a general pack.

The trial arm will receive S. salivarius K12 powder and the placebo arm will receive isomalt powder.
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5.2.2. Trial Intervention(s)
All medications are administered through the oral route

Paracetamol 1g QID

Oxycodone 5mg, PRN/4Hrly

Prednisolone 25mg BD for 3 days

Metoclopramide 10mg TDS prn for nausea/vomiting

Coloxyl and senna 1-2 tabs BD for constipation

Movicol 1-2 sachets BD for constipation

Streptococcus salivarius K12 or placebo powder - Dissolve 2 scoops of powder in 20mls of warm
water and gargle for 30 seconds then swallow. Perform this 4 times a day, for 14 days ideally after
brushing teeth and before meals, starting 24 hours post surgery

5.2.3. Storage, preparation, dispensing and administration of trial drug
The trial medication and placebo control will be purchased from an independent Community pharmacy
and the Red Spoon Company respectively. The powders will be packaged by the trial pharmacist from the
Department of Pharmacy at Peninsula Health, who will prepare the trial packs. On day 1 post-
tonsillectomy surgery the trial pack will be given to participants in identical medicinal containers with a
unique ID number allocated to each participant placed on the label.

The labels we will place on the medication will also include the following instructions: “For clinical trial
use only”, “Keep out of reach of children”, “Dissolve 2 scoops of powder in 20ml of warm water and
gargle for 30 seconds then swallow. Perform this 4 times a day, ideally after brushing teeth and before
meals. Continue treatment for 14 days” and “store below 25 deg” along with any local or national
requirements.

5.2.4. Modi�cations
No dose modi�cations are required.

5.2.5. Surgery and postoperative management
Surgery

All patients will be operated on by a single experienced surgeon carried out under general anaesthesia
with the use of orotracheal intubation. The post nasal space is inspected and an adenoidectomy is
performed if clinically necessary, using curettage or with suction diathermy device at 25 W (using a
Valleylab Force FX™ Electrosurgical Generator C). The post nasal space is then packed with 1:10,000
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adrenaline soaked raytec gauze. The tonsils are then removed using a standardised method of
electrodissection, with monopolar electrocautery set at 15 W. Haemostasis will be secured with bipolar
cautery set at 12 W. A local analgesic will then be topically applied using 0.75 per cent ropivacaine
soaked paediatric raytec gauze. 

Postoperative management

After surgery, patients will be transferred to the post-anaesthesia care unit for monitoring, and then
moved to the ward once they have awoken and deemed safe. During the postoperative period, patients
will receive regular analgesics, with allowance for IV morphine or oral endone for breakthrough pain relief,
ondansetron and metoclopramide as antiemetics, and other medications as deemed necessary. The
remaining two doses of 8mg of IV dexamethasone will be administered on the ward 8 hours apart. 

5.2.6. Follow-up
Follow-up

On the day of discharge, the participants will be reviewed by the ENT team and postoperative instructions
will be provided. These instructions will explain how to use the trial medications, analgesia and all other
medications prescribed. Furthermore, participants will be advised to consume regular rough textured
foods, to coordinate the consumption of analgesia approximately 30-60 minutes prior to meals and to
avoid any strenuous activity for 2 weeks after surgery. After review by the ENT team, the trial pharmacist
will then meet with participants and provide the trial medication and other medications prescribed and
also explain the correct method of using the trial powder. 

Participants will be sent an electronic survey (Daily 14-day questionnaire) to their mobile or email daily
via SurveyMonkey® daily (see Appendix 3). Alternatively, a paper form of the diary (see Appendix 4) will
be provided to the participant if they do not have access to mobile or email. 

A telephone review on day 5, using a preformed script (See Appendix 5), will be organised to ensure that
participants are managing their pain adequately, correctly performing the gargles and to ensure there are
no serious adverse effects. On day 14, participants will be reviewed by the associate investigator in the
outpatient clinic to examine the wound bed and the general health status of the patient. Participants will
be advised to return any unused powder from the trial intervention, which will be delivered to the trial
pharmacist and weighed as a measure of compliance. On day 28, participants will be reviewed by the
study investigator in the outpatient clinic to examine the wound bed and the general health status of the
patient. If a participant requires additional information or analgesia, they are advised to speak to the
study investigator at any time from day 1 to day 28 post surgery. The entire process from patient
allocation to follow-up is displayed in Figure. 1 and further described in a SPIRIT (Standard Protocol
Items: Recommendations for Intervention Trials) �gure in Figure 2.
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5.2.7. Covid-19 precautions
Due to COVID-19 restrictions on trial continuity and trial protocols the following amendments will
be made. 

Day 5 follow-up will be via telephone as per protocol

Day 14 and Day 28 follow-ups will be in the outpatient clinic as per protocol.

Prior to the outpatient visit the associate investigator will contact patients and ask if they have any
fevers or respiratory symptoms, close contact with COVID suspected/proven patients or if they have
tested positive for COVID

If a patient has no risk factors, they will be seen in the outpatient clinic as planned. The associate
investigator will wear gloves, mask and eye protection during the consultation and conduct
appropriate hand hygiene. The patient will also be advised to wear a mask and conduct appropriate
hand hygiene.

At the end of the consultation a disinfectant wipe will be used to wipe down all surfaces contacted
by the patient and himself and then appropriate hand hygiene will be completed.

If the patient has any of the above risk factors, the associate investigator will advise them to get a
COVID swab test if they have not had one already and to remain self-isolated until the result is
negative and then see them in the outpatient clinic. If this is not feasible a telephone consult will be
completed using the same questions from Day 5 telephone consult.

If participants are not able to attend the outpatient clinic, they will be advised to bring pack the
remaining powder to the pharmacy at day 14 as per protocol. If participants are unable to return
unused medication themselves a family member will be asked to do so. Powder containers will be
handled with gloves and appropriate hand hygiene when returning it to the trial pharmacist.

5.3. Adherence {11c}
Completion of the patient diary speci�cally designed for this study will help monitor if participants are
adherent to the treatment regime. This electronic survey form is sent to each participant’s mobile or email
daily via SurveyMonkey®.

Participants who do not complete the online patient diary questionnaire will be noti�ed and prompted to
complete the questionnaire by text message from associate investigator, Michael Nasserallah.
Furthermore, at the 14th day visit post surgery, participants will be advised to return any unused drugs,
which will be collected by the investigator and given to the pharmacist to measure the amount of powder
remaining. The trial pharmacist will maintain accurate records of all trial medication, including dates of
receipt. In addition, accurate records will be kept regarding when and how much trial medication is
dispensed and used by each participant in the trial. At the end of the trial, there will be �nal reconciliation
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of trial drug received, dispensed, consumed and returned. Any discrepancies will be investigated, resolved
and documented by the trial team.

5.4. Concomitant care {11d}
Concomitant therapy 

On induction of general anaesthesia patients will receive a dose of 1.2g of IV benzylpenicillin (or 600mg
of IV Clindamycin if allergic) once only to reduce risk of bacteraemia and to eliminate the presence of
pathogenic organisms.(23) A single dose of parecoxib 40mg IV will be administered by the anaesthetist
intraoperatively to help reduce pain and the need for rescue analgesia in the immediate postoperative
period.(24) Perioperatively patients will receive 3 doses of 8mg IV dexamethasone 8 hourly to reduce pain
and improve patient’s recovery in immediate postoperative period.(25) The �rst dose will be given on
induction of general anaesthesia.

Excluded medications and treatments

NSAIDs are not to be used for duration of trial medication use (i.e., 2 weeks). Antibiotics should not be
used unless patients are admitted with severe pain, dehydration or secondary haemorrhage with clinical
evidence of infection. If antibiotics are prescribed by the general practitioner then the participant will be
withdrawn from trial treatment.

See Exclusion criteria for full list of excluded medications. 

5.5. Ancillary and post-trial care {30}
Patients that are enrolled into the study are covered by Medicines Australia Standard Form of Indemnity.
For full details regarding compensation guidelines please visit the following link:
https://medicinesaustralia.com.au/wp-content/uploads/sites/52/2010/09/Clnical-Trials-Compensation-
Guidelines-1.pdf.

Peninsula health is also insured to cover for non-negligent harm that may reach participants associated
with this protocol.

Should this study provide evidence of the feasibility and safety of probiotic gargles in adult patients post
tonsillectomy, we will aim to conduct a powered study. A research grant will be applied for in order to
conduct additional data collection in the form of swab results and blood tests in order to elucidate the
mechanism by which probiotics can reduce pain.

5.6. Flow chart of trial process

https://medicinesaustralia.com.au/wp-content/uploads/sites/52/2010/09/Clnical-Trials-Compensation-Guidelines-1.pdf
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5.7. Participant timeline {13}

5.8. Treatment discontinuation, participant withdrawals and
losses to follow up {11b}
Participant withdrawals and losses to follow up will be documented clearly.

5.8.1. Discontinuation of treatment - participant remains in trial for
follow up
Participants will be required to document how often they used the probiotic or placebo gargle in their
daily pain diary. Participants will be asked to bring any unused powder with them on the day 14 visit to
measure how much of the trial drug or placebo remains unused in order to estimate compliance.

Participants may discontinue trial treatment for the following reasons:

Participant requests to discontinue trial intervention

Investigator decision to discontinue a participant from the trial intervention if the participant:

Is pregnant

Demonstrates signi�cant non-compliance with the trial intervention

Experiences a serious or intolerable adverse event such that continued trial intervention would
not be in the best interest of the participant

Develops, during the course of the trial, symptoms or conditions listed in the exclusion criteria

Requires a medication that is prohibited by the protocol

Requires early discontinuation for any other reason

The investigator may also withdraw all trial participants from the trial treatment if the trial is
terminated. For the safety of all participants ceasing trial treatment, the protocol-speci�ed safety
evaluations should be undertaken to capture new safety events and to assess existing, unresolved safety
events. All scheduled follow-ups of trial participants should also occur following treatment
discontinuation, where possible. A dedicated Case Report Form (CRF) page will capture the date and the
speci�c underlying reason for discontinuation of the trial intervention. The participant should remain in
the trial for scheduled visits for trial assessments (follow-up) per protocol.

5.8.2. Withdrawal of consent - participant withdraws from all trial
participation
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Participants are free to withdraw from the trial at any time upon their request. Withdrawing from the trial
will not affect their access to standard treatment or their relationship with the hospital and a�liated
health care professionals.

For the safety of all participants ceasing trial treatment, reasonable efforts should be made to undertake
protocol-speci�ed safety evaluations to capture new safety events and to assess existing, unresolved
safety events following withdrawal.

The last page on the PICF “Form for Withdrawal of Participation” will be used to capture the date and
reason of participant withdrawal of consent. Participant withdrawal from the trial should only occur if the
participant withdraws their consent to continue any trial involvement. This can occur at any stage of the
trial following consent, including prior to receiving the intervention, while receiving the intervention or
during the follow up phase.

5.8.3. Losses to follow-up
A participant will be considered lost to follow-up if he or she fails to return for either day 14 or day 28
scheduled visits and is unable to be contacted by the trial site staff. The following actions will be taken if
a participant fails to return to the clinic for a required trial visit:

The associate investigator will attempt to contact the participant and reschedule a meeting within 2-
3 days of the missed visit and counsel the participant on the importance of maintaining the assigned
visit schedule and ascertain if the participant wishes to and/or should continue in the trial.

Before a participant is deemed lost to follow-up, the associate investigator or designee will make
every effort to regain contact with the participant (where possible, up to 3 telephone calls and, if
necessary, a certi�ed letter to the participant’s last known mailing address or local equivalent
methods). These contact attempts will be documented in the participant’s medical record or trial �le.

Should the participant continue to be unreachable, he or she will be considered to have withdrawn
from the trial with a primary reason of lost to follow-up.

5.8.4. Replacements
Participants who sign the informed consent form but are not randomised or assigned to a trial
intervention may be replaced. Participants who have been randomised or assigned to a trial intervention
may be replaced. If a patient consents to participate in the trial, receives the trial medication but is then
lost to follow up, recruitment of an additional person can be arranged via notifying pharmacy to give the
same treatment. The investigator and participant would remain blinded until the end of study.

5.8.5. Trial closure
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A participant is considered to have completed the trial if he or she has completed all phases of the trial
including the last visit or the last scheduled procedure shown in Figure. 1. The end of the trial is de�ned
as completion of the last visit in the trial for all participants. At this stage, the associate investigator will
ensure that all HRECs and RGOs as well as all regulatory and funding bodies have been noti�ed.

This trial may be temporarily suspended or prematurely terminated if there is su�cient reasonable cause.
If the trial is prematurely terminated or suspended, the associate investigator will promptly inform trial
participants, HREC and RGO, the funding and regulatory bodies, providing the reason(s) for the
termination or suspension. Circumstances that may warrant termination or suspension include, but are
not limited to:

If the bleeding rate requiring surgery or blood transfusion is greater than 1 in 10 participants, or
readmission for pain or dehydration is greater than 1 in 10 participants or the participant has
postoperative sepsis within 2 weeks post-surgery that is not explainable by any other cause

Determination of an unexpected, signi�cant, or unacceptable risk to participants that meets the
de�nition of a Signi�cant Safety Issue (SSI) (for the de�nition refer to Section 3.16 Safety/harms).

Insu�cient compliance to protocol requirements

Data that are not su�ciently complete and/or evaluable

Demonstration of e�cacy that would warrant stopping

Determination that the primary endpoint has been met

Determination of futility

In the case of concerns about safety, protocol compliance or data quality, the trial may resume once the
concerns have been addressed to the satisfaction of the HREC, RGO, funding and/or regulatory bodies.

5.9. Outcomes {12}
Outcomes

Primary outcome 

The primary outcome is post (adeno)tonsillectomy pain and the requirement of opiate analgesia.
Participants will be sent an electronic survey to their mobile or email daily via SurveyMonkey®.
Alternatively, a paper form of the diary will be provided to the participant if they do not have access to
mobile or email. Daily pain scores will be determined by the participant diary speci�cally designed for this
study (Daily 14-day questionnaire).

The average daily pain scores at rest, drinking and eating over the preceding 24-hour period, using a
numerical rating scale (0 being no pain to 10 being the worst pain experienced), will be recorded by the
participant. These scores will be recorded daily for 14 days post surgery. Additionally, the daily
requirement of paracetamol and opiate analgesics will be recorded in number of tablet(s) consumed.
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That is the number of 500mg tablets of paracetamol and the number of 5mg tablets of oxycodone
(ENDONE) the participant consumed over a 24-hour period.

Secondary outcome

The secondary outcomes assessing the safety and tolerability of probiotics include:

The readmission rate due to dehydration or poor oral intake as measured by hospital records.

The amount of side effects daily experienced (e.g. nausea, vomiting, constipation, drowsiness,
halitosis, abdominal pain) will be documented by participants in the diary speci�cally designed for
this study.

The rate of post-tonsillectomy haemorrhage as assessed by hospital records using a 4-point
Haemorrhage scale (1 = no bleeding; 2 = minimal bleeding less than a mouthful, managed at home
with ice gargles; 3 = moderate bleeding, managed medically managed in hospital with gargle/silver
nitrate cautery without blood transfusion requirement; 4 = Profuse bleeding, requiring theatre or
needed blood transfusion). 

Feasibility measures

Design

Study design will be assessed by examining the ability and time required of study staff to coordinate
recruitment, screening and clinic tasks. The ability of staff to contact participants, the duration of
initial phone call to participants and the staff required for initial recruitment phone call.

The screening and clinic tasks will also be assessed by recording the number of staff required and
the duration (in minutes) of interviews at participant visits on day 5 (via phone), day 14 and day 28
(in outpatient clinic).

Recruitment and screening

Will be assessed by the time required and number of people screened to enrol 30 participants to
completion of �nal trial visit

Randomisation

Will be determined by ability to achieve balance of characteristics in each group

Adherence

Adherence in both groups will be assessed by amount of probiotic/placebo gargle consumed as
measured by participant diaries and bottle return, attendance at follow up appointments and
completion of daily questionnaires

Safety
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Safety will be assessed by the number and description of both serious adverse events (any
admission to the emergency department or hospitalisation, life threatening events or results in
signi�cant morbidity or death) and other adverse events by group. Serious adverse events (including
haemorrhage requiring operative intervention or blood transfusion, readmission due to pain and
dehydration or septicaemia) will be adjudicated by an Independent Medical Monitoring team (two
independent Ear Nose and Throat specialists) as either unrelated, possibly related, probably related,
or de�nitely related to study.

Retention

Retention will be assessed by the number of participants that withdrew by group.

5.10. Sample size {14}
As this trial is a feasibility pilot study, no prior power estimations were performed and no tests of e�cacy
or statistical signi�cance will be provided for the between group differences in both primary and
secondary outcomes. However, a 95% con�dence interval will be provided to give information about the
magnitude and direction of an effect. As in visual analogue scales, a change on the numerical rating
scale of 20% between two time-points of an assessment is regarded as being clinically signi�cant.(26)

We have elected to choose a total number of 30 patients to be included in the trial (15 patients per group).
This number was chosen as we are limited by the number of patients currently on the waiting list
awaiting tonsillectomy or adenotonsillectomy. We have also elected this number in order to demonstrate
the safety and feasibility of this trial. Outcome measures such pain, use of analgesics, and rates of
readmission will be calculated and a statistical analysis will be performed. We will use the results from
this study to perform a more accurate power analysis in designing a larger clinical trial.

5.11. Recruitment {15}
We aim to accrue a total of 30 patients, which will likely take 6-12 months to complete. Information
regarding patients (potential participants) awaiting tonsillectomy or adenotonsillectomy surgery will be
provided by the waiting list department at the Frankston Hospital, Peninsula health. Patients on the
waiting list who meet the eligibility criteria will be sent a letter of introduction (see Appendix 1), the patient
information and consent form (PICF) (see Appendix 2) along with the pre-operative information pack by
the waiting list department at Peninsula Health. This should reach the patients 2 to 3 weeks before they
are scheduled for their surgery, allowing them time to read, re�ect and consult with family and or friends.
The introductory letter and the PICF outline the study in detail. Participants will then be contacted 1-2
weeks prior to surgery, by the associate investigator to ask if they have received the preoperative
information pack, if they have any questions and their willingness to participate. If a patient is willing to
participate in the study, they will be invited to meet with the associate investigator prior to surgery in order
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to explain the surgery and the trial in more detail and provide an opportunity for patients to clarify the
information they have received.

On the day of surgery, patients will have been already consented for tonsillectomy or adenotonsillectomy
surgery prior by the ENT consultant. If participants have noti�ed the researcher of their willingness to
participate, the study investigator can then further explain and answer any questions about the study. To
con�rm consent to participate in the trial, the patient will be asked to sign a copy of the PICF they had
received prior to surgery. A signed copy of the PICF will be provided to the patient upon discharge. The
recruitment process will stop after 30 participants have completed the study treatments and data
collection for all endpoints.

6. ALLOCATION

6.1 Sequence generation {16a}
The trial pharmacist(s) who will not be involved in the collection or analysis of the trial results will prepare
the randomisation schedule using block randomisation to maintain balance between treatment arms.
The schedule will be provided by the pharmacist who will also provide the treatment allocation of each
randomisation code in a sealed envelope to the study principle investigator in case of emergency.

6.2 Concealment mechanism {16b}
A computer-generated randomisation (using Microsoft Excel™) is undertaken by the Department of
Pharmacy. The trial or placebo pack will be provided in a sealed plastic bag to the participant and will be
recorded on a password protected electronic database and in the blinded section of the pharmacy trial
folder.

6.3 Implementation {16c}
A patient will be identi�ed as eligible to participate in the trial by the study investigator, who will then
provide the patient details to the trial pharmacist(s). A list of randomly assigned treatments produced by
the pharmacist, which allocates treatment to participants in chronological order will be formulated prior
to commencement of study. The study investigator will then provide the names of participants to the
pharmacist as they are recruited. For example, the �rst participant is study ID#1, they will receive
treatment pack for study ID#1 by the pharmacist.

On postoperative day 1 the pharmacist will then deliver the medication to the participant prior to
discharge. The medication will have an ID number and the pharmacist will be the only person who knows
whether the medication is the probiotic or the placebo. The pharmacist will have the participant details,
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what trial group they belong to and what item number of the medication the patient has received. This
information will be stored in the blinded section of the pharmacy clinical trial folder, accessible to the
pharmacist alone. The pharmacist will only inform the statistician which treatment each participant
(identi�ed by study ID number) has received after the completion of all data collection. Thus,
randomisation will be conducted without any in�uence of the principal investigators, associate
investigators or statistician.

7. BLINDING

7.1. Blinding mechanism {17a}
This trial is a double-blinded study and as described above, the associate investigator will not have
access to what trial product patients have received. Additionally, the appearance and taste of the
probiotic and placebo powders are almost identical and, as this is not a cross over design, patients will
receive one only type of treatment, so be unable to compare appearance or taste of the two treatments.
Therefore, trial participants will also remain blinded for the duration of the study. The daily 14-day
questionnaire will ask patients to answer what ID number of the trial pack they have received in order to
ensure that patients have received the assigned treatment at the conclusion of the study.

At the conclusion of the study, the pharmacist conducting the randomisation and allocation of trial
treatments will be noti�ed. The pharmacist will be asked to split up the two groups into Group A and
Group B patients. The pharmacist will then provide the list of the two groups to the statistician without
revealing which group received the probiotic and which received the placebo. This additional method will
help remove any potential bias during the statistical analysis. 

7.2. Emergency unblinding {17b}
No breaking of the trial blind is required unless the bleeding rate requiring surgery or blood transfusion is
greater than 1 in 10 participants, or readmission for pain or dehydration is greater than 1 in 10
participants or the participant has postoperative sepsis within 2 weeks post-surgery that is not
explainable by any other cause.

The randomisation code for an individual participant may only be unblinded in emergency situations,
where the Investigator decides a participant cannot be adequately treated without knowing the identity of
their treatment allocation. To break the randomisation code the investigator must open the emergency
unblinding envelopes provided, or contact the trial pharmacist who performed the randomisation
schedule. If any emergency unblinding occurs, the time, date, participant number and reason
for unblinding must be documented.
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8. DATA COLLECTION AND MANAGEMENT

8.1. Trial procedures and evaluations {18a}
The daily post-tonsillectomy questionnaire is adapted from a pain diary used in previous published study
with the author’s permission.(27) Pain diaries are a reliable and validated method of assessing pain.(27)
The numerical rating scale used in this pain diary was selected over other pain scales as it has shown
high correlations with other pain-assessment tools in several studies. The feasibility of its use and good
compliance have also been proven it is a reliable and validated method of pain measurement.(26)

All data will be collected by the study investigator in electronic form via the Daily 14-day questionnaire
speci�cally designed for this study. This questionnaire is designed to be sent automatically via
SurveyMonkey® to the patient’s email or mobile each day at 6pm and participants are advised to provide
answers re�ecting a 24-hour period (i.e., 7pm the night before to 7pm the current day). If a trial participant
has not completed the survey for that day then the associate investigator will receive a noti�cation and a
text reminder will be sent to the participant to complete the survey.

If the patient decides to complete the paper form of the diary instead, this will be collected by the
associate investigator at the 14-day review in the outpatient clinic. Furthermore, data will be collected
from the hospital records for up to 28 days post surgery for each trial participant regarding readmission
and presentations to the emergency department.

Each trial participant will be given a trial pack (which will contain the probiotic or placebo) and be
allocated a number by the pharmacist packaging the medication. The pharmacist will be the only person
who has information of which patient is receiving what product until the completion of data
collection. Patient pain diaries (via electronic questionnaire or hard copy) will be collected by the
associate investigator. While data collection and data entry into spreadsheets for data analysis
continues, this data will be identi�able by patient UR numbers to ensure there is no data duplication, and
data entry is accurate. Data must remain identi�able until the completion of data collection and the
pharmacist provides the treatment schedule of each participant, identi�ed by their name and UR number.
Data for each participant will also be identi�ed by a unique study ID number.

Once data collection is complete, the pharmacist will be noti�ed to provide a list of the two separate
treatment groups by their ID numbers without revealing which group is the intervention and which is the
placebo. The excel spreadsheet data will be de-identi�ed by the deletion of each participant’s name and
UR number and henceforth identi�ed only by the study ID number.

All data will be stored on a password-protected Microsoft excel spreadsheet and saved on the secure
Peninsula Health servers, which are also password protected. This data will be accessible by all team
members directly involved in the research project, i.e. the principal investigator and associate
investigators. All hard copy data or information collected will be scanned and stored on to the same
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computer mentioned above and then disposed of in a secure information bin at the completion of data
collection and entry into the excel spreadsheet. After all data has been collected for all 30 patients, the
statistician, will have access to this de-identi�ed data to perform the statistical analysis. As mentioned
previously, the analysis will be performed by the statistician on two groups of patients, without the
knowledge of which group was allocated to probiotic and which group was allocated to placebo. 

8.2. Retention {18b}
Once a patient is enrolled or randomised, the investigator will make every reasonable effort to follow the
participant for the entire study period. Participants who do not complete the online patient diary
questionnaire will be noti�ed and prompted to complete the questionnaire by text message from the
associate investigator. Furthermore, participants will be encouraged to contact the associate investigator
directly if they have any questions regarding their postoperative care which will promote the retention of
trial participants.

8.3. Data management {19}
Source Data

The “Daily 14-day questionnaire” is an electronic survey, which will also be available in paper form, will be
the primary means in which data is collected. The survey is sent to participants via SurveyMonkey® and
thus all data points are received by the investigators electronically. The account linked to this survey
portal is password protected and only accessible by the associate investigator. The questionnaire that is
sent daily for 14 days post surgery is identical apart from having a unique collector ID associated with
each day post surgery. For example, postoperative Day 1 has the collector ID 01, Day 2 post operatively
has collector ID 02 etc.

At the completion of the trial, i.e. when all 30 participants have completed their day 28 postoperative
follow up appointment, the data from SurveyMonkey® will be inputted into a secured Microsoft excel
spreadsheet stored on the Hospital server and all data Identi�ers will then be removed. The completed
excel spreadsheet will be password protected and accessible only to the investigators of this study. All
data on paper �les will also be de-identi�ed and inputted into the Microsoft excel spreadsheet. The paper
�les will also be scanned and kept in a locked �ling cabinet in the Department of Surgery. All electronic
�les will be kept on the hospital server which is password protected.

Record retention

At the completion of the trial, all the data will be stored on the hospital computer server and on a Monash
university LabArchives Electronic Lab Notebook account, accessible by the investigators, for at least 5
years following the publication of the trial results.
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8.4. Con�dentiality {27}
All study-related information will be stored on the Peninsula Health hospital computer server in password
protected documents. All information regarding consent and trial visits will be stored on the Hospital
computer server and will be accessible to clinicians who provide direct care to participants. All data from
Daily 14-day questionnaire will be initially stored on SurveyMonkey® and will be only accessible by the
associate investigator, Doctor Michael Nasserallah. At the conclusion of the study, i.e. after the 30th

patient has completed the �nal trial visit, the data stored on SurveyMonkey® will be extracted and placed
into a Microsoft excel spreadsheet. The data will be de-identi�ed and participants will only be known by
patient ID number alone. This data spreadsheet will be password protected and accessible by only the
trial pharmacist and statistician performing the analysis. The pharmacist conducting the randomisation
and allocation of trial treatments will be noti�ed. The pharmacist will split up the two groups into Group A
and Group B patients. They will provide the list of the two groups, identi�able by study ID alone, to the
statistician without revealing which group received the probiotic and which received the placebo. This
additional method will help remove any potential bias from the statistical analysis. 

8.5. Plans for collection, laboratory evaluation and storage
of biological specimens for genetic or molecular analysis in
this trial/future use {33}
Not applicable, no samples collected.

9. STATISTICAL METHODS

9.1. Outcomes {20a}
The collected data will be entered into a Microsoft Excel spreadsheet. Baseline characteristics that will be
presented include date of birth, sex, indication of surgery, date of surgery and surgery type (tonsillectomy
versus adenotonsillectomy).

Primary outcome:

Post (adeno)tonsillectomy pain and the requirement of opiate analgesia. 

These will be assessed by calculating: mean or median pain scores at rest, and when eating or drinking,
for each postoperative day (days 1 to 14); number of Endone tablets taken (per day and in total); �rst
postoperative pain-free day. These will be compared between the two treatment arms.

Secondary outcome:
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Assessing the safety and tolerability of probiotics.

We will calculate the number of participants who experienced nausea, vomiting, diarrhoea, constipation,
bleeding or drowsiness; number of side effects incidents per day; numbers and types of side effects
encountered postoperatively; and incidence of post-tonsillectomy haemorrhage. The bleeding pro�les will
be assessed using a four-point haemorrhagic scale. These will be compared between the two treatment
arms.

Feasibility measures: 

Is the trial feasible?

Study design will be assessed by any changes (during the pilot or recommended) to the protocol,
recruitment by the numbers screened and time to enrol 30 participants; randomisation by the similarity of
characteristics in groups at baseline, adherence will be assessed by amount of probiotic/placebo gargle
consumed, attendance to follow up appointments and completion of daily questionnaires; safety
by number and description of adverse events and retention by numbers withdrawn.

Statistical method used

The distribution of continuous data will be determined by Shapiro Wilks test for normality as either
normal or not normal. Comparisons will use appropriate tests for the assessed distribution: t-tests or
ANOVAs (for normal data) or Wilcoxon-Mann Whitney or Kruskal Wallis (for non-normal data) depending
on nature of data and its distribution. The data may also be assessed by regression analysis including
generalized linear mixed models (GLMM). The appropriate models will be used when applied to normal
and non-normal data. GLMM are especially useful when data structure is complex and not independent
e.g. comparison of multiple data points for each participant to be compared across treatment arms.
These regression analyses will also allow us to test for effect of modi�ers such as whether the surgery
indicators and or surgery type in�uence the outcome/s. Categorical data will be presented as percentage
frequency and assessed using Pearson’s chi-square or when a contingency table contains a population of
less than �ve, Fisher’s exact test will be used. We may also use these in appropriate regression analyses
such as logistic regression. P values ≤0.05 will be accepted as being statistically signi�cant. All
statistical analyses will be performed using Stata IC version 16 (StataCorp, College Station, Texas, USA).

Presentation of data

Data will be presented either in tables or graphs. Normally distributed continuous data will be described
as mean ± standard deviation and non-normally distributed data as median & interquartile range in either
bar or box graphs or in tables. Categorical data will be described as percent frequency & samples size
and presented as either bar graphs or in tables.

Comparisons:
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The output of regression or generalised linear mixed model analysis will be described as either regression
co-e�cient or odds ratios, and 95% con�dence intervals. The output of t-tests and ANOVAs and their
equivalents for non-normally distributed data will be reported as the output of the test (ie t or Z value) and
the p-value. Where appropriate, post-hoc analysis will be conducted. For example when assessing time
course of reported pain at rest, eating or drinking over days following surgery will be assessed for overall
signi�cance and if found, post hoc analysis using eg Holm-Sidak test which compares all pairs against a
control group (placebo, and or time – eg pre tonsillectomy or Day 1 post-tonsillectomy, depending on
data). Only two-sided statistical tests will be used and reported. The numbers of missing data will be
assessed and reported.

9.2. Interim analysis {21b}
An interim analysis will not be performed unless clear evidence of bene�t or harm is demonstrable in one
group versus the other. However, due to the limited numbers in this pilot trial the performance of an
interim analysis is unlikely to be performed.

9.3. Additional analyses {20b}
If there is a difference or variability in the adherence of participants in taking their gargles, we may
explore if there is a correlation between the number of gargles used to outcomes. For example, is there a
relationship between the number of gargles used and the amount of endone required over the 14 days OR
is there a relationship between the number of gargles used and pain scores.

9.4. Analysis population and missing data {20c}
Population to be analysed

We will be analysing the intention to treat population as de�ned below.

Intention to treat population (ITT): Includes any participant randomised into the trial, regardless of
whether they received trial drug.

Handling of missing data

A participant is non-adherent if they fail to attend at least 1 of the 2 follow up visits (i.e. Day 14 or Day
28). Participants will be contacted if medications are not collected by Day 28 to allow for complete
analysis of results. Participants will also be contacted daily if they do not complete the online Daily 14-
day questionnaire.
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9.5. Plans to give access to the full protocol, participant
level data and statistical code {31c}
The protocol, fully study report, de-identi�ed data set and statistical code for generating results remain
the intellectual property of Monash University and will be available at the conclusion of the Masters of
Surgery Thesis in October 2021.

10. OVERSIGHT AND MONITORING

10.1. Composition of the coordinating centre and trial
steering committee {5d}
Trial Management Group (TMG)

The Site Principal Investigator is responsible for supervising any individual or party to whom they have
delegated tasks at the trial site. They must provide continuous supervision and documentation of their
oversight. To meet this Good Clinical Practice (GCP) requirement, a small group will be responsible for the
day-to-day management of the trial and will include at a minimum the Site PI and project
manager/research nurse/trial coordinator. The group will closely review all aspects of the conduct and
progress of the trial, ensuring that there is a forum for identifying and addressing issues. Meetings must
be minuted with attendees listed, pertinent emails retained and phone calls documented.

Trial Steering Committee (TSC)

A TSC will be established to provide expert advice and overall supervision, and ensure that the trial is
conducted to the required standards. The TSC will meet at least monthly, with more frequent meetings as
needed, and will work to a Terms of Reference. The TSC will comprise of all authors listed above under
the heading “Protocol Contributors”. Michael Nasserallah will be responsible for identi�cation,
recruitment, data collection and completion of case report forms (CRFs), along with follow up of study
patients and adherence to study protocol.

Data manager

Sole responsibility of associate investigator Michael Nasserallah. This will include ensuring data is
collected and stored appropriately.

Independent Medical Monitoring team

Independent medical monitor team, comprising of two ENT consultants (Mr Diamanti Diamantaras and
Mr Vibhuti Mahanta), together with the investigator will assess the seriousness of adverse events and the
relationship of the event to the trial intervention.
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10.2. Composition of the data monitoring committee, its
role and reporting structure {21a}
Data monitoring is the sole responsibility of the associate investigator. A data monitoring committee was
not formed due to the short duration of the trial and the assessed minimal risks of this trial.

10.3. Safety/harms {22}
The following section was adapted from the Murdoch Children’s Research Institute “Clinical Trial (Drug)
Protocol” template.(28)

10.3.1. De�nitions for use in trials involving investigational medicinal
products
Participant-speci�c adverse events

Adverse Event (AE): Any untoward medical occurrence in a patient or clinical trial participant administered
a medicinal product and does not necessarily have a causal relationship with this treatment.

Adverse Reaction (AR): Any untoward and unintended response to an investigational medicinal product
related to any dose administered.

Comment: All adverse events judged by either the reporting investigator or the sponsor as having a
reasonable possibility of a causal relationship to an investigational medicinal product would qualify as
adverse reactions. The expression ‘reasonable causal relationship’ means to convey, in general, that there
is evidence or argument to suggest a causal relationship.

Serious Adverse Event (SAE) / Serious Adverse Reaction (SAR): Any adverse event/adverse reaction that
results in death, is life threatening, requires hospitalisation or prolongation of existing hospitalisation,
results in persistent or signi�cant disability or incapacity or is a congenital anomaly or birth defect.

Note: Life-threatening refers to an event in which the participant was at risk of death at the time of the
event. It does not refer to an event that hypothetically might have caused death if it were more severe.

Medical and scienti�c judgement should be exercised in deciding whether an adverse event/reaction
should be classi�ed as serious in other situations. Important medical events that are not immediately life-
threatening or do not result in death or hospitalisation but may jeopardise the participant or may require
intervention to prevent one of the other outcomes listed in this de�nition should also be considered
serious.



Page 27/44

Suspected Unexpected Serious Adverse Reaction (SUSAR): An adverse reaction that is both serious and
unexpected.

Consider a SUSAR as any SAE that is both suspected to be related to the trial treatment and is
unexpected (i.e. not consistent with the available safety information in the Investigator’s Brochure (for
unapproved products) /approved Product Information or device labelling (for approved products). Note
that SUSARs require expedited reporting to stakeholders including the Sponsor, Investigators, HREC, local
governance o�ce and TGA. 

Safety issues (requiring expedited reporting) (see Appendix 6 for examples of SSIs).

Events requiring expedited reporting

The following de�nitions describe additional safety events that require expedited reporting to
stakeholders including the Sponsor, Investigators, HREC, local governance o�ce and TGA. 

Signi�cant Safety Issue (SSI): A safety issue that could adversely affect the safety of participants or
materially impact on the continued ethical acceptability or conduct of the trial. Comment: A SSI is a new
safety issue or validated signal considered by the principal or associate investigators in relation to the
investigational medicinal product that requires urgent attention of stakeholders. This may be because of
the seriousness and potential impact on the bene�t-risk balance of the investigational medicinal product,
which could prompt regulatory action and/or changes to the overall conduct of the clinical trial, including
the monitoring of safety and/or the administration of the investigational medicinal product. 

Urgent Safety Measure (USM): A measure required to be taken in order to eliminate an immediate hazard
to a participant’s health or safety. Note: This is a type of SSI that can be instigated by either the principal
or associate investigators and can be implemented before seeking approval from HRECs or institutions.

Safety monitoring

Safety monitoring will be conducted solely by the associate researcher Dr Michael Nasserallah who will
collaborate with the Independent Medical Monitoring team regarding adverse events or outcomes
encountered and report them to HREC and TGA as appropriate. Any safety events will be reported as per
Peninsula Health policy “Monitoring and Reporting of Safety in Clinical Trials Involving Therapeutic
Goods and Other Clinical Research”. Examples of signi�cant safety issues (SSI) that require expedited
reporting are listed in appendix 6.

The study reported by Burton JP et al (23) assessed the safety and potential impact on health
parameters, oral and intestinal tolerance of human subjects to S. salivarius K12. In brief, this study found:

The participants’ perception was that regardless of whether they were taking the probiotic or placebo
there was no signi�cant change in the condition of their teeth, the freshness of their breath or the
extent of gum bleeding at the end of either the treatment phase or wash out phase when compared
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to their baseline values (P > 0.05). They did report a signi�cant difference in tooth sensitivity, which
was reduced for the probiotic group when compared to the placebo group at the end of the treatment
period

The results for abdominal pain complaints, bloating, gastric re�ux, nausea, vomiting, diarrhoea and
�atulence were not signi�cantly different between the two treatment groups at the various
assessment points throughout the study (P > 0.05). There was however, a signi�cant difference (P =
0.006) between the probiotic and placebo groups after the treatment period because those in the
placebo group felt that their general gastrointestinal health had declined over the period, whereas the
average response for those in the probiotic group had remained relatively stable.

There are no SAEs reported with the use of S. salivarius K12 compared to placebo (Figure 2) (23).
The reported AEs in the article by Burton JP et al such as mild abdominal pain, mild changes in
appetite, mild infection, all did not require treatment; moderate headache occurred in one out of 27
patients and required simple analgesics. (23) 

10.3.2. Capturing and eliciting adverse event/reaction information
Adverse events and adverse reactions (non-serious and serious) will be captured from the time of
administration of the investigational medicinal product until 14 days after the �nal dose is taken and will
be followed until resolution or stabilisation. At every trial visit, participants will be asked “How have you
felt since your last visit?” in order to elicit any medically related changes in their well-being. They will also
be asked if they have been hospitalised, had any accidents, used any new medication or changed
concomitant medication regimens. In addition, AEs will be documented from physical examination
�ndings, clinically signi�cant lab results or other documents (including participant diaries and
correspondence from their primary care physician) that are relevant to participant safety.

10.3.3. Documentations of AEs
For the purposes of this trial the associate investigator is responsible for recording all Adverse Events,
regardless of their relationship to trial drug, with the following exceptions:

Conditions that are present at screening and do not deteriorate will not be considered adverse events.

Abnormal laboratory values will not be considered adverse events unless deemed clinically
signi�cant by the investigator and documented as such.

The AE will be described in participants medical record and captured on the dedicated CRF and will
include:

A description of the AE

The onset date, duration, date of resolution

Severity (mild, moderate or severe – what is the impact on the participant’s daily life?)
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Seriousness (i.e. is it a SAE?)

Any action taken, (e.g. treatment, follow-up tests)

The outcome (recovery, death, continuing, worsening)

The likelihood of the relationship of the AE to the trial treatment (Unrelated, Possible, Probable,
De�nite) as determined by the Independent Medical monitoring team

Changes in the severity of an AE will be reported. AEs characterised as intermittent will be documented
for each episode. All AEs will be followed to adequate resolution, where possible.

10.3.4. Assessing the seriousness of participant’s AE
According to the de�nitions for all clinical trials hospitalisation due to progression of disease will not be
considered a SAE for the purposes of this trial. The severity and relationship of an AE will be assessed as
per the following section. The seriousness of an AE will be assessed by an investigator in conjunction
with the Independent Medical Monitory team according to the NHMRC de�nition for SAE.(29)

10.3.5. Assessing the relatedness (causality) of a participant’s AE
All serious adverse events must have their relationship to trial intervention assessed by the Independent
Medical monitoring team who will evaluate the adverse event based on temporal relationship and his/her
clinical judgment. The degree of certainty about causality will be graded using the categories below. In a
clinical trial, the trial product should always be suspected.

The relationship of the event to the trial intervention will be assessed as follows:

Unrelated: There is no association between the trial intervention and the reported event. AEs in this
category do not have a reasonable temporal relationship to exposure to the test product, or can be
explained by a commonly occurring alternative aetiology.

Possible: The event could have cause or contributed to the AE. The AEs in this category follow a
reasonable temporal sequence from the time of exposure to the intervention and/or follow a known
response pattern to the test article, but could also have been produced by other factors.

Probable: The association of the event with the trial intervention seems likely. AEs in this category
follow a reasonable temporal sequence from the time of exposure to the test product and are
consistent with the known pharmacological action of the drug, known or previously reported adverse
reactions to the drug or class of drugs, or judgement based on the investigators clinical experience.

De�nite: The AE is a consequence of administration of the trial intervention. AEs in the category
cannot be explained by concurrent illness, progression of disease state or concurrent medication
reaction. Such events may be widely documented as having an association with the test product or
that they occur after rechallenge.
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10.3.6. Assessing the severity and expectedness of a participant’s AE
The severity of an Adverse Event will be assessed as follows:

Mild: Events that require minimal or no treatment and do not interfere with the participant’s daily
activities.

Moderate: Events that cause su�cient discomfort to interfere with daily activity and/or require a
simple dose of medication.

Severe: Events that prevent usual daily activity or require complex treatment.

The associate investigator will be responsible for determining whether an adverse event (AE) is expected
or unexpected. An AE will be considered unexpected if the nature, severity, or frequency of the event is not
consistent with the risk information previously described for the trial intervention.

10.3.7. Reporting of safety events
Site Principal Investigator Reporting Procedures

The Site Principal Investigator is responsible for recording all safety events in the source document. The
associate investigator is responsible for expedited reporting (within 24 hours of becoming aware of the
event) to the principal investigator the following local safety events:

1. USMs

2. SUSARs

3. All SAEs /SARs, except those that are identi�ed below as expected in the trial population:

Increasing pain at day 5-7 post-operatively is an expected progression; self-resolving, low volume
haemorrhage not requiring operative management can occur anytime between Day 4 – day 10;
postoperative nausea and vomiting is a common complication.

The associate Investigator is responsible for reporting SAEs (including SUSARs) to the principal
investigator as soon as possible but within 24 hours of the �rst knowledge of the event. These reports
should be submitted using the trial Expedited Safety Report Form (see Appendix 7).

The Site Principal Investigator is responsible for reporting SSIs, local USMs and local SUSARs to their
research governance o�ce within 72 hours of becoming aware of the event and in accordance with their
local governance authorisation.

Associate Investigator Reporting Procedures

The associate investigator must assess and categorise the Expedited Safety Reports recorded and report
these to the Principal Investigator, the approving HREC and TGA in accordance with the NHMRC’s ‘Safety
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monitoring and reporting in clinical trials involving therapeutic goods’(29) and any additional
requirements of the approving HREC. All safety reports must clarify the impact of the safety event on
participant safety, trial conduct and trial documentation. The associate investigator is responsible for the
following reporting to the Principal Investigator, the HREC and TGA:

1. All SSIs that meet the de�nition of a USM within 72 hours of becoming aware of the issue.

2. All other SSIs within 15 calendar days of instigating or becoming aware of the issue

3. For SSIs leading to an amendment of trial documentation:

4. For SSIs leading to temporary halt or early termination of a trial for safety reasons:

 The Principal investigator will also report SUSARs to the TGA as follows:

1. Fatal or life-threatening SUSARs immediately, but no later than 7 calendar days after being made
aware of the issue (follow up info within a further 8 calendar days.

2. All other SUSARs no later than 15 calendar days of being made aware of the issue

The Principal investigator is responsible for providing the additional safety information to the approving
HREC:

1. Provide an annual safety report, including a summary of the evolving safety pro�le of the trial

2. Provide any updated Product Information/Investigator’s Brochure for the investigational products (if
applicable)

The Principal investigator is also responsible for providing any updated Product
Information/Investigator’s Brochure to Investigators.

10.4. Auditing

10.4.1 Site Monitoring {23}
Trial site monitoring is conducted to ensure that the rights and well-being of trial participants are
protected, that the reported trial data are accurate, complete, and veri�able, and that the conduct of the
trial is in compliance with the currently approved protocol and amendment(s), good clinical practice and
applicable regulatory requirements.

Full details of trial site monitoring are documented in the Clinical Monitoring Plan (CMP) below. The CMP
describes in detail who will conduct the monitoring, at what frequency monitoring will be done, at what
level of detail monitoring will be performed, and the distribution of monitoring reports.

Clinical Monitoring Plan



Page 32/44

Monitoring for this trial will be performed by the associate investigator. On-site, weekly monitoring for the
�rst month of the trial will be conducted which will involve review of 100% of original signed consent
forms, trial eligibility data and data related to primary outcome, safety and other key data variables. A
review of all withdrawals from trial treatment and/or trial follow up and a targeted review of other data
including investigational medicinal product administration and accountability.

10.4.2. Quality Control and Quality Assurance {23}
The Principal investigator has responsibility in relation to quality management. The Principal and
associate investigators will develop Standard Operating Procedures (SOPs) that identify, evaluate and
control risk for all aspects of the trial, e.g. trial design, source data management, training, eligibility,
informed consent and adverse event reporting. The associate investigator will also implement quality
control (QC) procedures, which will include the data entry system and data QC checks. Any missing data
or data anomalies will be communicated to the site for clari�cation/resolution.

As outlined in the previous section (Site Monitoring), the trial monitor will verify that the clinical trial is
conducted and data are generated, documented (recorded), and reported in compliance with the protocol,
good clinical practice and applicable regulatory requirements. In the event of non-compliance that
signi�cantly affects human participant protection or reliability of results, the principal and associate
investigators will perform a root cause analysis and corrective and preventive action plan (CAPA).

11. DISSEMINATION PLANS

11.1. Dissemination policy {31a}
The author of this protocol (Michael Nasserallah) holds the primary responsibility of the results of the
trial and Monash University will have intellectual property over the results. Participants will be noti�ed at
the completion of the trial via SMS or email and offered the chance to receive a report of the overall
results. Individual results will not be reported as data analysis will be only with de-identi�ed data. The
participants will receive a letter of thanks which will also let them know whether they were part of the
treatment or placebo arm.

The results of this study will form part of the Masters of Surgery thesis for Dr Michael Nasserallah. We
will also aim to present these results in annual meetings at Peninsula health such as Celebrating
Research, Department of Surgery Surgical Symposium and monthly Department of Surgery research
meetings. Furthermore, the results of this study will be presented at national and or international medical
conferences and we will also aim to publish the results of this study in a peer-reviewed journal.

Discussion
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Research proposal and selection of probiotic

The idea for this trial was proposed by Mr Nalaka de Silva who provided anecdotal evidence for the use
of probiotic gargles post tonsillectomy to reduce pain. The research team discussed the feasibility of this
project and proposed a randomised controlled trial. The associate investigator, Dr Michael Nasserallah,
discussed with Maria Stolaki (Winclove Probiotics Research Institute) and Prof John Tagg and Prof John
Hale (lead researchers from BLIS Technologies Ltd) in order to seek professional advice from researchers
who had been involved in the study of probiotics. Winclove Probiotics supply a powder which contains
the probiotic strains, Streptococcus oralis 89a and Lactobacillus rhamnosus 21b. BLIS technologies
supply a single probiotic strain, Streptococcus salivarius K12, which is available in powder and lozenge
form. The decision to use Streptococcus salivarius K12 was made due to the large amount of literature
available for its support as an anti-in�ammatory and prevention against pathogenic organisms known to
cause upper respiratory tract infections. Furthermore, the S. salivarius K12 is listed on the Australian
Register of Therapeutic Goods (ARTG) as an approved substance for oral health, and this strain is also
available commercially in community pharmacies in Australia.

COVID-19 impact on trial

Due to the COVID-19 pandemic, this clinical trial incurred a delay in recruitment and follow up of patients.
Due to restrictions on elective operations, the proposed time required to recruit all 30 patients is expected
to increase from 6 months to 18 months. Furthermore, an adjustment to outpatient visits was made in
order to maintain infection control standards see section 5.2.7.

13. TRIAL STATUS

13.1. Protocol amendments
The following amendments were made:
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Version
Number
and Date

Summary of changes

1; 23.01.19 Original

2; 13.03.19 Changed pilot study to test feasibility and investigate the possible treatment effect;

Removed blood tests (serology markers) - no available funding

Removed saliva samples for quantitative PCR - no available funding or laboratory to
store samples

Removed halimeter readings – equipment unreliable and too expensive

3; 07.09.19 Formatting of protocol

Change of stakeholders and funding

Initially the probiotic and placebo products were going to be supplied and provided by
BLIS technologies Ltd but we were unable to come to an agreement regarding
intellectual property.

Therefore, the associate investigator, Michael Nasserallah, was able to source probiotic
and placebo commercially.

Funding was provided by the Academic Unit, Department of Medicine, Central clinical
school, Peninsula Health and by the Peninsula Health Department of Surgery.

4;
17.09.2019

Formatting of protocol

Response to Human research ethic committee outcome

- Reframing trial as feasibility study

- Con�rmation of recruitment method including a �ow chart and provision of telephone
script

- Appointment of Independent Medical monitor to review adverse events

- Clari�cation of pain endpoints

- Provision of both a paper and electronic patient diary

- Revision of post tonsillectomy diary as Celebrex mentioned

- Patient information consent form formatting

- Submission of Clinical trials noti�cation via Therapeutic Good Australia (TGA)

- Registration for ANZCTR commenced

- Clari�cation of ARTG status of probiotic

5;
20.07.2020

Adjustment to trial visit protocols due to COVID-19
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13.2. Recruitment date commenced and expected
completion
This trial is in the recruitment phase. The �rst participant was enrolled in the trial on October 14, 2019.
The expected time to trial completion was 6-12 months post trial registration. However, given the
restrictions on elective operating due to COIVD-19 pandemic the trial is expected to conclude recruiting in
18 months from trial registration date (October 24, 2019).

Abbreviations



Page 36/44

4hrly 4 hourly

AE Adverse Event

ANOVA Analysis of Variance

AR Adverse Reaction

BD Twice a day

CRF / eCRF Case Report Form / electronic Case Report Form

DMC SMC Data Monitoring Committee / Safety Monitoring Committee

DSMB Data Safety Monitoring Board

FDA Food and Drug Administration

GCP Good Clinical Practice

GLP Good Laboratory Practices

GMP Good Manufacturing Practices

HREC Human Research Ethics Committee

IB Investigator’s Brochure

IMP Investigational Medicinal Product

ITT Intention To Treat

IV Intravenous

MCRI Murdoch Children’s Research Institute

NHMRC National Health and Medical Research Council

NSAIDs Non-steroidal Anti-in�ammatory Drugs

OD Once daily

PI Product Information (available for an approved drug or device)

PI / CPI Principal Investigator / Coordinating or Chief Principal Investigator

PICF Participant Information Sheet/Consent Form

PO Orally

PRN When necessary

QA Quality Assurance

QC Research Governance O�ce

QID Four times a day
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SAE Serious Adverse Event

SAR Serious Adverse Reaction

SMC Safety Monitoring Committee

SoA Schedule of Assessments

SOP Standard Operating Procedure

SSI Signi�cant Safety Issue

SUSAR Suspected Unexpected Serious Adverse Reaction

TDS Three times a day

TGA Therapeutic Goods Administration

UAR Unexpected Adverse Reaction

USM Urgent Safety Measure
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The Department of Surgery, Peninsula Health for funding and overall support of the trial.

Professor John Tagg and Professor John Hale, lead researchers from BLIS Technologies Ltd, for
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15.3. Funding {4}
We have no trial sponsor. We will be receiving funding from Peninsula Health's research department to
supply the probiotic and placebo samples but no monies. Furthermore, we will receive funding from the
Peninsula Clinical School, Central Clinical School, Monash University to cover the fees incurred by
Department of Pharmacy to conduct randomisation, packaging and dispensing of probiotic and placebo.
Both sources of funding have no role in the design of the study, analysis, interpretation or writing of this
manuscript.

15.3.1. Stakeholder involvement
BLIS technologies Ltd are the principal manufacturers of the probiotic used in this study. The associate
investigator has collaborated with Prof John Tagg and Prof John Hale. We have discussed the
appropriateness and feasibility of the research study. We also discussed the use of high-dose probiotic
powder for the trial and methods to optimise the clinical study.



Page 39/44

We will purchase the probiotic sample and placebo treatment for each trial participant. The probiotic “Blis
Probiotics Daily Defence Junior” will be purchased from a community pharmacy and the placebo isomalt
powder will be purchased from the Red Spoon Company (an online company that sell modernist cuisine
ingredients and cookware). Both products will be packaged in identical medicinal bottles by the
Department of Pharmacy at Peninsula Health and will be dispensed to the patient. During the explanation
of trial information and consenting procedure, each trial participant will be provided with a full list of
ingredients of both products, irrespective of which treatment they ultimately receive. If they are allergic to
any ingredient for either product they will be excluded from the study.

15.4. Availability of data and materials {29}
All principal investigators, the trial pharmacist and statistician will be given access to the de-identi�ed
data. Furthermore, the Independent Medical Monitoring team will also be given access to the de-identi�ed
data sets and provided with the opportunity to reassess SAE and their relationship to the trial intervention.
The data that supports the �ndings of this study will be available from Monash University but restrictions
apply to the availability of these data and thus will not be publicly available. However, data will be
available from the authors upon reasonable request and with permission of Monash University.

15.5. Research ethics approval and consent to participate
{24}
This protocol, PICF, patient instructions and diary sheet, telephone script prior to surgery, letter of
invitation to participate, telephone script for day 5 review, Victorian speci�c module (VSM), Clinical Trials
noti�cation (CTN) and site-speci�c approval was reviewed by the Human Research and Ethics Committee
(HREC) at Peninsula Health. Ethics approval (Reference: HREC/51745/PH-2019) was granted on the 17th

of September 2019, please see appendix 8. Furthermore, the study will be conducted according to Good
Clinical Practice guidelines, and adhere to the tenets of the declaration of Helsinki.

15.6. Consent for publication {32}
Please see appendices 2-6 for model consent form and other related documentation given to participants
and authorised surrogates.

15.7. Competing interests {28}
The authors declare that they have no competing interests.
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Figures

Figure 1
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Flow chart of trial process from allocation to follow-up. Peninsula Health

Figure 2

Standard Protocol items: Recommendations for Interventional Trials (SPIRIT) �gure of trial schedule for
enrolment, interventions and follow-up assessments. Peninsula Health *Recommended content can be
displayed using various schematic formats. See SPIRIT 2013 Explanation and Elaboration for examples
from protocols. **List speci�c timepoints in this row.



Page 44/44

Figure 3

Summary of adverse events by intensity. Adapted from Burton JP et al (23)
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