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Pilot study to assess the feasibility of a large multicentre randomised trial of
perioperative fluvoxamine in the prevention of postoperative delirium

1) Obtain the trial enrolment rate per month
2) Reasons for screening failure/enrolment refusal into the trial

3) Assess the influence of perioperative fluvoxamine on the rate and severity
of delirium on POD1-4

4) Assess the rate and severity of adverse effects of fluvoxamine
5) Examine the number of missed study drug doses due to adverse effects
6) Assess the ability to acquire EEG recordings on POD1+2

7) Differences in EEG slow wave activity (0.5—6Hz) on POD1+2 with
perioperative fluvoxamine

8) Assess the ability to acquire plasma biomarkers IL-8 and NfL on POD1+2
9) Group differences in levels of plasma IL-8 and NfL on POD1+2
10) Assess the fraction of completed 3D-CAM assessments

11) Influence of perioperative fluvoxamine on Delirium Rating Scale -Revised
98, 3D-Confusion Assessment Method-S, Richmond Agitation and Sedation
Score on POD1-4

12) Influence of perioperative fluvoxamine on postoperative pain scores

13) Influence of fluvoxamine on postoperative change in cognition, disability
or depression scores.

14) Differences in C-Reactive Protein (CRP), White Cell count (WCC) and
troponin.

Double blind placebo-controlled randomized controlled feasibility trial

46

Elective non-cardiac, non-intracranial surgical patients who are older than 60
years old with an expected length of hospital stay of >2 days
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Study procedure

Patients will be randomised to: (1) 100 mg fluvoxamine the night before
surgery, AM and PM on the day of surgery, and AM and PM on POD1, or (2)
placebo control

Statistical considerations This pilot study is powered for a 25% recruitment rate in approached
patients with a 95% confidence interval of 13%.

Duration of the Study 1year

1. BACKGROUND AND INTRODUCTION

1.1. DISEASE/PROPOSED INTERVENTION BACKGROUND

Delirium is a disturbance in attention, cognition, and consciousness, an acute physiological consequence of medical
events, such as hospital admission, surgery, sepsis, and pharmacological intervention." It is characterised by a
sudden onset and fluctuating course not otherwise explained by a pre-existing neurological disorder or medical
condition. >* Common in older adults, it affects up to 50% of those in hospital with a healthcare burden estimated at
$152 billion per annum in the USA.* Perioperative delirium has been associated with increased mortality,”
comorbidity,®” functional and neurocognitive decline,®® hospital readmission,*® and institutionalisation.™ A recent
meta-analysis (k=71) found older inpatients with delirium experienced a mortality risk three times that of those
without delirium.’

12,13

The pathogenesis of postoperative delirium involves systemic inflammation where inflammation drives changes

. . .. . 14 ey . . .
in synaptic activity, revealed as electroencephalogram slowing™, and consequent cognitive impairment. There is a

proportional relationship between delirium severity and postoperative inflammation (notably I1L-8)*"3, suggesting a

13,15,16
=7 and

causal relationship. Inflammation also correlates with neuronal (neurofilament light and total tau)
myocardial injury (troponin)® suggesting that blocking inflammation may protect against perioperative organ injury.

Strategies to mitigate this rise in inflammation are urgently required.

Our animal and translational studies suggest that systemic inflammation drives a central inflammatory response,
likely involving breakdown of the blood—brain barrier, and subsequent prostaglandin-mediated EEG slowing.

1.2. RATIONALE FOR PERFORMING THE STUDY

One strategy to suppress inflammation is through agonism of sigma-1 receptors which leads to suppression of pro-
inflammatory cytokine release. Through modulation of the endoplasmic reticulum stress response via inositol
response element-1 (IRE-1), sigma receptor agonism suppresses the transcription of proinflammatory cytokines,
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suppressing the immune response. Many drugs target sigma-1 receptors, but the selective serotonin reuptake
inhibitor, fluvoxamine, is a safe and potent agonist. Recent animal data shows that the powerful anti-inflammatory
actions of fluvoxamine improve survival in sepsis animal models (20mg/kg intraperitoneal)®®, including reductions in
inflammatory cytokine mediators. In vitro assays shows that fluvoxamine reduces the upregulation of
cyclooxygenase-2 that drives inflammation-associated prostaglandin synthesis'. It also suppresses cytokine release
from human blood®®. It exerts direct anti-neuroinflammatory actions in a parkinsonian disease model*’, a multiple
sclerosis model®* and neuroprotection in a stroke model (20mg/kg)*2. We have previously demonstrated in humans
that fluvoxamine reduced clinical deterioration from COVID-19 in two RCTs,?** likely though its anti-inflammatory
effects. Fluvoxamine has also been used to treat delirium in a series of case reports based on older adults and/or
intensive care unit patients, underscoring its potential utility in the setting of delirium?.

Fluvoxamine pharmacokinetics

Fluvoxamine pharmacokinetics (PK) are relatively stable with age and with deteriorating renal function, though
caution is warranted in patients with hepatic failure. The serum half-life is approximately 21 hours. Due to the lipid
soluble nature of the drug, the drug becomes concentrated in the brain®® with a brain half-life twice that for plasma.
These pharmacokinetic properties are ideal for an anti-inflammatory agent that may target the brain, reducing the
central inflammatory response. Notably, postoperative neurocognitive decline is associated with both infiltration of
circulating monocytes (consistent with a key role of IL-8 in delirium) and activation of microglia.”’ Furthermore,
fluvoxamine’s slow redistribution from the brain may be ideal for reducing neuroinflammation and delirium severity
even after discontinuation. Overall, these data suggest a concrete pathophysiologic pathway that could be
pharmacologically attenuated through anti-inflammatory effects of fluvoxamine (Figure 1).

Currently, there are no established prophylactic perioperative medications that

mitigate delirium risk. Furthermore, the role of inflammation in precipitating A A
PGD2 / N NL/

delirium has not been fully elucidated. The anti-neuroinflammatory effects of EEG Slowing fNﬁ]‘i’;‘:;‘a'
fluvoxamine have the potential to address both needs. Just as recent data suggest
that fluvoxamine could be repurposed as a low-cost well-tolerated intervention for

COVID-19,”® perioperative administration has the potential to target a reduction of

inflammation and injury within the brain.

Central
Inflammation

Previous randomized controlled trials of prophylactic interventions to treat

delirium have shown modest effectiveness. A reduction of systemic inflammation | ! permeabiliy

through the administration of corticosteroids®® has not led to reductions in
delirium, despite the extensive observational evidence to support

Peripheral

neuroinflammatory hypotheses of delirium. Systemic corticosteroids may Inflammation

precipitate delirium and confer unwanted side effects on surgical wound healing, )}
overall immunity, and hemostasis. Alternative prophylactic approaches have Anaesthesia/
targeted sleep structure (e.g., dexmedetomidine) or symptoms (e.g., haloperidol). Surgery

Here, we target a putative pathway of delirium pathogenesis that may be both Figure 1. Schema of the

necessary in the perioperative setting and sufficient outside of the surgical arena. putative
neuroinflammatory
pathway targeted by this
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Thus, this potential therapeutic approach has potential generalizability to different clinical settings.

The 3 aims we will address in this study are: Aim (1) Evaluate the feasibility of recruiting participants; Aim (2)
evaluate the feasibility of administering perioperative fluvoxamine in a placebo-controlled trial; and Aim (3) evaluate
the feasibility of collecting participant outcomes. Completion of this feasibility trial will provide strong preliminary
data and an established multisite transdisciplinary team towards a competitive grant application.This future grant
proposal would encompass a transcontinental RCT to evaluate the effectiveness of perioperative fluvoxamine at
reducing postoperative delirium incidence and severity. Data from this feasibility study would serve as key
preliminary data. Synthesizing enrollment rates (Aim 1), rates of protocol adherence for study drug administration
(Aim 2), rates of tolerance of AEs (Aim 2), rates of collection of outcome measures (Aim 3), estimates of EEG
SWA/NfL/IL-8 variance (Aim 3), and a minimal clinically significant effect of fluvoxamine at reducing delirium severity
of 20%, we will calculate the anticipated numbers of eligible and approached patients needed for this future trial.
Based on existing data, the RCT would likely target enrollment of 280 patients, based on a minimal clinically
important effect size of a 20% reduction in delirium severity. This innovative investigation would include mechanistic
sub-studies to further enhance our understanding of delirium pathogenesis and longer-term implications on
cognition and quality of life. The sub-studies will focus on how inflammation disrupts normal brain
electrophysiological activity, alters circadian biology, and induces neurotoxicity in delirium.

2. HYPOTHESIS
We hypothesize that >25% of approached patients will be enrolled in the study. We also hypothesize that >80%

enrolled patients will be adherent to oral fluvoxamine or placebo doses, and >90% of interpretable outcome
measures will be obtained.

3. STUDY OBJECTIVES

3.1. PRIMARY OBJECTIVES:
Assessing the enrolment rate of approached patients in this pilot study to determine the feasibility of a
larger trial

3.2. SECONDARY OBJECTIVES
The safety and tolerability of perioperative fluvoxamine.

The incidence of delirium (3D-Confusion Assessment Method (CAM) or CAM ICU)
Severity of delirium (Delirium Rating Scale-Revised-98 (DRS-R-98))

POD1+2 changes in IL-8 and NfL

Rate of successful biomarker collection on POD1+2

EEG SWA on POD1+2

Rate of successful EEG data collection on POD1+2

Postoperative pain score

Postoperative RASS score

MD FIuNCS Protocol
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Change in cognition and disability at 30 days postoperatively

Blood loss
Thromboelastography differences on the day of surgery prior to incision at RPAH only

Differences in CRP, WCC or troponin at RPAH only

4. STUDY DESIGN

4.1. DESIGN

Double blind randomized controlled trial.

4.2. EXPECTED PARTICIPANT NUMBERS

46 participants at Royal Prince Alfred Hospital, Sydney, Australia and University of Washington, St Louis, USA

4.3. DURATION OF THE STUDY

1 year

4.4. ENDPOINTS

PRIMARY ENDPOINTS

Trial enrolment rate

SECONDARY ENDPOINTS

The safety of perioperative fluvoxamine

The incidence of delirium on POD1-4 (3D-Confusion Assessment Method (CAM) or CAM-ICU)
Severity of delirium on POD 1-4 (Delirium Rating Scale Revised-98 DRS-R-98))

Rate of protocol adherence

Rate of completed 3D-CAM assessments

Peak delirum severity on POD1-4

Collection rate of biomarkers (IL-8 + NfL) and EEG recording on POD1+2

EEG slow wave activity (0.5-6Hz) on POD1+2

POD1+2 changes in IL-8 and NfL

RASS score on POD1-4
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Postoperative pain score

Change in cognition and disability at 30 days postoperatively

Blood loss

Thromboelastography on the day of surgery prior to incision at RPAH only

CRP, WCC and troponin

4.5. CENTRE

Royal Prince Alfred Hospital

5. STUDY PARTICIPANTS

5.1. INCLUSION CRITERIA

Inclusion Criteria:

Elective non-cardiac, non-intracranial surgery

Requiring at least a 2-day stay in the hospital

Age >60 years old

Sex: Females and Males

Willingness to Provide informed consent and participate and comply with study requirements

English speaking to permit informed consent, cognitive and delirium assessments.

5.2. EXCLUSION CRITERIA

Exclusion Criteria:

Non-english speaking

Participants who may have received an investigational new drug within the last 7 days/weeks.
Participants who lack capacity to provide informed consent.

Participants with prior known intolerance/allergy to SSRIs or fluvoxamine

Planned postoperative ventilation

Patients on medications that interact with fluvoxamine: hepatic metabolism by CYP1A2 (theophylline, clozapine,
tizadine, olanzapine), metabolism inhibited by fluvoxamine (diazepam, alprazolam, phenytoin), sigma-1

MD FIuNCS Protocol
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agonists/antagonists (donepezil, sertraline), risk of serotonin syndrome (St John’s Wort, selective serotonin reuptake
inhibitors (SSRIs), tricyclic antidepressants (TCAs)

6. STUDY PROCEDURES

6.1. STUDY FLOW CHART

Phase 1 Goals: (a) Is perioperative fluvoxamine a safe and feasible intervention in a placebo-controlled double-
blinded multisite RCT? (b) Can participant outcomes be acquired at a rate scalable for a larger Phase 3 RCT?

Rationale: A feasibility study is needed to establish that the collaborative team can conduct a multisite
randomized placebo-controlled blinded trial with adequate drug adherence and capture of participant outcomes.

Feasibility Study Design: Intervention: Oral Fluvoxamine (n=23):

100mg PM before surgery
Participants (n=46): 100mg AM + 100mg PM on day of surgery
Age 60+ 100mg AM + 100mg PM on POD 1

Elective non-cardiac non-intracranial surgery

Planned postoperative hospitalization >=2 days

Study Duration/Timing: Outcomes:
Before surgery and through POD 2 Recruitment Rate
Side effects questionnaire on day of surgery, POD 1-3 »| Safety/Adverse Events
3D-CAM at enrolliment, day of surgery PM, POD 1-4 AM+PM Drug Adherence Rate

Forty-six surgical patients will be randomized 1:1 to a prospective interventional parallel arm double-blinded
placebo-controlled trial. All patients will undergo baseline cognitive screening, 3D-CAM assessment, and DRS-R-98
scoring at the enrolment visit. The intervention arm will receive five doses of oral fluvoxamine capsules, 100mg the
night before surgery, 100mg twice daily on the day of surgery and on POD 1; pharmacokinetic modeling predicts high
sigma-1 receptor binding at POD 1-2, coinciding with anticipated peak delirium incidence.*® A placebo capsule will be
administered at the same schedule for those in the control arm.

Outcome measures include: (1) Feasibility: Incidence and reasons for screen failures and withdrawals, (2)

Safety/feasibility: incidence/severity/relatedness of adverse events, number/reasons of missed study drug

administrations, (3) Feasibility: Incidence and reasons for missed outcome measurements, (4) Feasibility: Delirium
incidence/severity (3D-CAM-S) at enrollment, POD 1-4 (both AM and PM), (5) Feasibility: IL-8 and NfL on POD 1 AM
and POD 2 AM, and (6) Feasibility: awake EEG SWA on POD 1 AM and POD 2 AM.

MD FIuNCS Protocol
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6.2. INVESTIGATION PLAN

6.2.1.

METHODOLOGY

Interventions Enrolment Visit 1 Visit 2 Visit 3 | Visit4 | Visit5 Visit 6 Visit 7
Visit (Intraop) | (PM day | (POD1) | (POD2) | (POD3) | (POD4) | (POD 30)
of
surgery)
Participant Consent
Inclusion / Exclusion
criteria
Physical examination v v
Cognitive screen” v v v
Adverse Event & v v v
Serious Adverse
Event Assessment
Delirium Rating Scale- v v v v v v
Revised-98%
Richmond v v v v v v
Agitation/Sedation
Scale & VAS (pain)»
EEG monitoring* v
3D-Confusion v v v v v v
Assessment Method -
S&
Satisfaction v
Questionnaire”®
Blood sample v v v
collection
v v v v v

C-Reactive Protein,
Troponin, White cell
count+

#+&"Not SOC

*The preoperative cognitive screen will include the modified telephone interview of cognitive status (TICS-M) and

verbal fluency and completion of the WHO Disability Assessement Schedule (WHODAS) and Geriatric Depression

Sclae 15 (GDS15). Total time will be approximately 25 minutes.
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&The 3D-CAM-S and DRS98 are questionnaires that allow for accurate diagnosis of delirium. These are conducted
twice daily postoperatively (between 6.00 to 10.00 and 16.00 to 20.00).

NOTE: average score or worst score be used for analysis
Alf Patient RASS score low/unable to conduct a delirium assessment — data missing or re-assessed within 2 hours.

*Visit 3 EEG collection will include a 256 electrode compumedics EEG will conducted on postoperative days 1 or 2 (if
patient is comatose on POD1 it will be deferred to POD2) by trained research staff using a saline cap. The recording

will last 40 minutes

+Blood samples for CRP, Troponin and WCC will be collected when feasible from pre-exisiting access lines and during
routine blood collection to minimise invasive procedures and risk of infection. Blood samples will be collected by

accredited members of the research team or ward/ICU staff.

6.2.2 ADVERSE EVENTS/SERIOUS ADVERSE EVENTS

Rates of nausea, diarrhea, headache, and insomnia will be evaluated from evening before surgery through POD 3 for
individuals in both the intervention and control arms. These rates will be tabulated for all events, with consideration
of severity and potential relatedness to fluvoxamine or drug-drug interactions.

6.3. STUDY PROCEDURE RISKS

Fluvoxamine has been associated with nausea, vomiting, drowsiness, dizziness, loss of appetite, insomnia, weakness,
bruising, tremors and sweating. Anaesthetic doctors will be contacted prior to surgery to inform them of patient
participation, they will be informed of an increased risk of nausea and vomiting in order to administer prophylactic

antiemetics if required.

SSRIs are considered safe in the perioperative period and are continued perioperatively. SSRIs have been associated with
increased bleeding risk, largely based on theoretical actions of serotonin on platelets, however this is not considered a
clinical problem?!. We will report blood loss to the DSMB after every 10 patients randomized.

The following risks are deemed very rare:

Small risk of serotonin syndrome if fluvoxamine is co-administered with other strongly serotonergic medications e.g.
SSRIs, MAOQIs, TCAs, tramadol, triptans etc.

Small risk of clinically relevant pharmacokinetic interactions through CYP1A2 e.g. increasing levels of warfarin,
phenytoin, carbamazepine, reducing level of clopidogrel

Very small risk of inducing hyponatraemia in vulnerable elders (if required post-operation sodium levels will be

monitored)

All risks will be outlined in the Patient Information and Consent Sheet and discussed during the consent process.
All patient medications will be screened prior to enrolment in study and participants will be asked to list their

current medications.

6.4. PARTICIPANT RECRUITMENT AND SCREENING

MD FIuNCS Protocol
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Non-cardiac, non-intracranial surgical patients at Royal Prince Alfred Hospital and Washnington University will be
recruited who are aged over 60 years old. Screening and recruitment will take place through the pre-admission clinic
in conjuction with the anaesthetic assessment. All screening, recruitment and study activities including the pre-
procedural interventions will be managed by anaesthetic research staff and anaesthetic doctors prior to and on the
day of surgery.

If a patient displays cognitive dysfunction during pre-operative screening and enrolment, they will not meet
eligibility criteria and will not be enrolled in trial. Based on patient pre-operative history this may be reported to the

Pl and if required discussed with treating team.

Will participants be screened?

Yes

If yes, what data will be collected? (NB, if
participant is not eligible, will data collected
be destroyed or kept?) This should be
mentioned in PIS/CF)

Patients will be screened via the theatre lists to
determine eligibility based on type of procedure
and age. ASA status will be determined for
eligibility at this time. Screening logs will not be
collected.

Who will make initial contact with
participants?

The initial contact with the patient will be made by
a member of the anaesthetic department in the
pre-admission clinic. Following this the
anaesthetic doctor or a member of the research
team will contact the patient to discuss
involvement in the trial.

Who will perform the consent process? How
will this be carried out?

Prior to obtaining consent the research team
member will ensure the participant is capable of
providing legal consent - based on their literacy,
ability to understand the study and ensuring they
are not influenced by power dynamics. Informed
consent will be obtained prior to surgery by a
member of the research team. eConsent will be
obtained using RedCap if feasible. Paper copies
will be kept in the participants medical records, a
copy will be given to the participant and one will
be stored in a locked file within the department of
anaesthetics.

Will participants be consented
verbally/explicitly /using eConsent?

eConsent will be used when feasible, alternatively
paper based consent forms will be used as noted
above.

Will participants be given a specific time
period to consider participating?

Yes, participants will be given time in between
their visit to the pre-admission and their day of
surgery to consider participating and before
providing informed consent.

Review of existing databases or databanks
(please identify the database/databank and

RedCap will be used to obtain eConsent and
collect/transcribe data collected during this study.
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the custodian)

Review of clinic files (please include who will
be reviewing these files, for example a
research coordinator).

Clinic files will be reviewed by the Clinical
Research Coordinator (Department of
Anaesthetics) and the principal investigator.

Advertisements (please include where the
advertisement will be placed for example, in a
newspaper, poster in a clinic or hospital foyer,
radio announcements, website etc.)

Currently there is no plan for advertising.

Information Letter to Medical practitioners

No, the treating surgical team will be informed
during the recruitment and screening process to
ensure they support their patient’s involvement.

Explain how potential participants will be
screened for the study

Participants will be screened via the surgical lists
for JL theatres.

Any other potential recruitment methods.

N/A

6.5. PARTICIPANT ENROLMENT

Participants will be enrolled into the study after the informed consent process has been completed and the
participant has been assessed to meet all the inclusion criteria and none of the exclusion criteria. Study participants
will receive a study enrolment number and this will be documented in the participant’s medical (or personal) record
and on all study documents.

During patient enrolment a member of the study team will disucss this with the treating team, anaesthetic doctor
and post-operative ward staff. If any issues are raised during this time, they will be referred to the Pl for ongoing
discussion.

6.6. INFORMATION AND CONSENT

Informed consent will be obtained from eligible patients prior to their enrolment in the trial. Patient Information
Consent Form will be signed by the participant and a copy will be provided to the patient/person responsible as well
a copy filed in their medical record. The original consent form will be stored with the study file in a secure locked
location.

6.7. RANDOMISATION PROCEDURE

Subjects will be computer randomized using the RedCAP database randomisation module. Members of the research
team dispensing or transferring drugs will not be the same team members performing assessments.
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Blinding

This study will be double-blinded. All delirium assessments will be conducted by members of the research team not
involved in transferring or dispensing study drug. The clinical teams will not be informed of group assignment but
may be unblinded if concerns arise about the care of individual patients. The delirium assessment team will always

remain blinded to group intervention.

All data analysis will be conducted by separate members of the research team and all information will be de-
identified.

6.8. END OF STUDY TREATMENT/WITHDRAWAL PROCEDURE
The study will end 30 days after surgery.

If at the 30-day cognitive screening, there is measured cognitive decline, this will be reported to the Pl and if
required discussed with the treating medical team, the patient and/or their GP for ongoing care.

6.9. PATIENT WITHDRAWAL

Patients or persons responsible may withdraw through proxy consent or if their treating physician believes it in their

best interest to not continue.

7. OUTCOMES

7.1. DEFINITION OF OUTCOMES

Delirium severity will be defined using the Delirium Rating Scale Revised-98 (DRS-R-98)

Delirium incidence will be defined using the 3D-CAM and administered as described.***>.

Acquisition of EEG recordings and quantification of awake EEG SWA (EEG power 0.5-6 Hz) will proceed as published

previously by our group.™

Blood will be processed with quantitation of IL-8 and NfL as we have previously described.** At Royal Prince Alfred

Hospital patients will have CRP, WCC and troponin sent as SOC.

Rates for enrollment will be calculated with denominators of total eligible and total approached for consent. The
rate of screen failures will provide information on the surgical volume and coordinator staff required. A high number
of study refusals due to concerns of study drug or type/number of outcome assessments will provide valuable
information on revising the study design and/or administration of study procedures for a future investigation.
Enrollment rates of <25% based on total approached for consent will warrant revision of study design or additional

sites in a future larger scale trial.

Rates of adherence will be computed based on the intake of each dose of study drug, with adherence defined as at
least 80% of doses taken (4 of 5 total doses). Reasons for not taking study medication will be classified into the
following categories: 1) forgetfulness, 2) misunderstanding, 3) interference with medical care, 4) possible side
effects, 5) fear/stress, 6) lack of time.
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Rates of data acquisition for CAM assessments, EEG recordings, and IL-8 sampling will be compiled at each time
point. Less than 90% collection rate for interpretable outcome measures will constitute a “no go” signal, warranting
revision of schedule of activities or pipeline for processing biomarkers.

Adverse events (AE) of nausea, diarrhea, headache, and insomnia will be evaluated from evening before surgery
through POD 3. A high rate of AEs directly related to the study drug (>30%) combined with an overall adherence rate
of <80% will constitute a “no go” signal for a larger clinical trial.

Postoperative pain scores will be determined using the visual analogue scale (VAS)
Patients at RPAH, will have a thromboelastograph sent prior to start of surgery to monitor platelet function.
Change in cognition and disability at 30 days postoperatively

Blood loss

8. STATISTICAL CONSIDERATIONS

8.1. SAMPLE SIZE OR POWER CALCULATION

Based on an estimated 25% enrollment rate, then n=184 screen-positive patients will provide sufficient power to
measure this proportion with a 95% confidence interval width of 13%. From our preliminary data, we expect
successful enrollment of 46 patients across 2 sites over 9 months. This will allow estimation of the proportion of
patients who will complete at least 80% of doses of fluvoxamine with a 95% confidence interval width of 23%,
assuming a completion rate of 80%.

8.2. PROVIDE A DETAILED ANALYSIS PLAN

The DRS-R-98 score, 3D-CAMS, TICS-M, Verbal fluency, WHODAS and GDS15 will be analyzed by Mann-Whitney or t-
test depending on distribution.

The incidence of delirium (on 3D-CAM), will be analysed by Fisher’s exact test.

EEG analysis will be conducted by pwelch calculation of power bands and Mann-Whitney or t-test depending on
distribution.

The biomarkers (IL-8 and NfL [and CRP, WCC and troponin]) will be log transformed and will be analyzed by Mann-
Whitney or t-test depending on distribution™.

Rates of data loss will be established using point estimates and sample variance will be estimated in intention to
treat analyses.

For all analyses, a P below 0.05 will be considered statistically significant.

9. DATA COLLECTION
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9.1. PARTICIPANT REGISTRATION

Participants will be registered/enrolled for the trial at the time of consent and will be provided with a study ID. The

participant will be randomised to interventional group or placebo.

9.2. FORMS AND PROCEDURE FOR COLLECTING DATA

All data will be collected on a paper Case Report File (see appendix) or recorded directly to an electronic CRF. Any
paper CRFs will be de-identified and labelled with patient ID number and data will be transcribed to REDCAP
database. All paper documents will be securely stored in a locked cabinet as per legal requirements. Paper

documents will be destroyed 15 years post-study.

9.3. CASE REPORT FORMS AND SCHEDULE FOR COMPLETION

A case report form will be provided in the the appendix. This study is completed 30-days after surgery.

9.4. DATA FLOW

Protocol > CRF Design = Patient data collected in CRFs = Patient data in CRFs converted into raw data sets =
Raw data sets = Create Tables/Listings/Figures = Create Analysis = Report

10. QUALITY CONTROL AND ASSURANCE

10.1. CONTROL OF DATA CONSISTENCY

All data will be collected by research staff (see CRF). Data will be collected on paper CRFs and de-identified using
patient study ids. All data will be transcribed to RedCap with permission to access only granted to study doctors and
staff.

If feasible eCRFs will be used to ensure direct entry to improve efficiency and reduce entry errors, reduce data
gueries, missing data and maximise completed data.

10.2. PROTOCOL AMENDMENTS

All protocol ammendments will be submitted to the HREC for approval prior to use. Trial sites will follow their local

governance protocols to gain approval to commence this trial.
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11. ETHICS

11.1. INVESTIGATOR AUTHORISATION PROCEDURE

Ethics and Governance approval will be obtained via the local HREC and governance offices prior to commencement
of the study.

11.2.  PATIENT PROTECTION

Research doctors and staff will ensure that the study is completed in accordance with the guidelines set out in the
National Statement on Ethical Conduct in Human Research (2007) (the National Statement) and the CPMP/ICH Note
for Guidance on Good Clinical Practice and any other relevant legislation/guidelines.

12. SAFETY

12.1. ADVERSE EVENT REPORTING

Adverse event assessesments

Adverse even assessments will be done at study visits 2, 3, 4, 5 and 6- this will invcude a basic assessment of the
patient for post-operative complications, infections and side effects of the study drug. Side effects can include but
are not limited to:

Headache, nausea, dry mouth, dizziness, fatigue, sweating or restlessness.

If the patient experiences distressing or dangerous side effects the research personal will discuss this with the Pl and
treating team and cease the study drug if necessary.

Adverse event

The Australian Clinical Trial Handbook (The Handbook) defines an adverse event (drugs) as:

any untoward medical occurrence in a patient or clinical investigation subject administered a
pharmaceutical product and which does not necessarily have a causal relationship with this
treatment. An adverse event can therefore be any unfavourable and unintended sign,
symptom, or disease temporally associated with the use of a medicinal
(investigational/experimental) product, whether or not related to this product.’

Adverse drug reaction
The Handbook defines an adverse drug reaction as:

For unapproved medicines: all noxious and unintended responses to a medicinal product
related to any dose should be considered ADVERSE DRUG REACTIONS. The phrase “responses

! http://www.tga.gov.au/industry/clinical-trials-handbook.htm (definitions of adverse events are on 28-29).
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to a medicinal product” means that a causal relationship between a medicinal product and an
adverse event is at least a reasonable possibility.

For marketed medical products: a response to a drug which is noxious and unintended and
which occurs normally used in man for prophylaxis, diagnosis or therapy of diseases of for
modification of physical function.?

Serious adverse event (SAE) or Serious Adverse Drug Reaction is defined as:
Any untoward medical occurrence that at any dose:
. results in death;

. is life-threatening, (NOTE: The term 'life-threatening' in the definition of 'serious'
refers to an event in which the patient was at risk of death at the time of the event; it
does not refer to an event/reaction which hypothetically might have caused death if it
were more severe)

. requires in-patient hospitalisation or prolongation of existing hospitalisation;
o results in persistent or significant disability/incapacity;

o is a congenital anomaly/birth defect; or

o is a medically important event or reaction.?

An adverse event or serious adverse reaction can also be any event or experience which compromises the ethical
acceptability of the protocol. This can be a non-medical event for clinical trials that are not medical or testing drugs
or devices, such as those clinical trials conducted in different fields such as psychology.

12.2. SERIOUS ADVERSE EVENT REPORTING

All serious adverse events will be reported immediately to the sponsor and the HREC. The reports will be followed by
a detailed written report. Follow-up reports will identify the participant/s by unique code assigned to participants
(rather than by name).

12.3. DATA SAFETY AND MONITORING BOARD (DSMB)

A DSMB compromising of independent experts will be assigned prior to trial commencement.

12.4. EARLY TERMINATION

2 Ibid.
* Tbid.
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If early termination of the research project is required the Principal Investigator Professor Robert Sanders will
communicate with the HREC and Governance offices. All policies and procedures will be followed and documented.

13. BLINDING AND UNBLINDING

This study is using a placebo control for the main study.

14. CONFIDENTIALITY AND STORAGE AND ARCHIVING OF STUDY

Electronic data will be stored in RedCAP and only accessible to those who are deemed to require access to the data
for analysis purposes. Any staff who no longer require access to the online data will be removed from the database.

Paper CRFs will be kept in a locked secure file cabinet within the locked Department of Anaesthetics and keys will be
kept in a safe location for those who require access. All documents will be held for 15 years as per legal

requirements.

15. TRIAL SPONSORSHIP AND FINANCING

This trial is sponsored by the University of Sydney (under review) and is funded internally by the Department of
Anaesthetics at Royal Prince Alfred Hospital and University of Washington.

MD FIuNCS Protocol

V1 Dated 16.5.2022 Page 19 of 23



16.

REFERENCES

1. Inouye SK, Westendorp RG, Saczynski JS. Delirium in elderly people. Lancet 2014;383(9920):911-22. DOI:
10.1016/50140-6736(13)60688-1.

2. APA. Diagnostic and statistical manual of mental disorders: DSM-5. Fifth ed. Arlington, VA: American
Psychiatric Association (APA) Publishing, 2013.

3. WHO. ICD-11: international statistical classification of diseases and related health problems. September,
2020 ed. Geneva: World Health Organization (WHOQ), 2020.

4, Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L, Inouye SK. One-Year Health Care Costs Associated With
Delirium in the Elderly Population. Archives of Internal Medicine 2008;168(1):27-32. DOI:
10.1001/archinternmed.2007.4.

5. Aung Thein MZ, Pereira JV, Nitchingham A, Caplan GA. A call to action for delirium research: Meta-analysis
and regression of delirium associated mortality. BMC Geriatr 2020;20(1):325. DOI: 10.1186/s12877-020-
01723-4.

6. Hapca S, Guthrie B, Cvoro V, et al. Mortality in people with dementia, delirium, and unspecified cognitive
impairment in the general hospital: prospective cohort study of 6,724 patients with 2 years follow-up. Clin
Epidemiol 2018;10:1743-1753. DOI: 10.2147/CLEP.S174807.

7. Zhong X, Lin JY, Li L, Barrett AM, Poeran J, Mazumdar M. Derivation and validation of a novel comorbidity-
based delirium risk index to predict postoperative delirium using national administrative healthcare
database. Health Serv Res 2021;56(1):154-165. DOI: 10.1111/1475-6773.13565.

8. Beishuizen SJ, Festen S, Loonstra YE, van der Werf HW, de Rooij SE, van Munster BC. Delirium, functional
decline and quality of life after transcatheter aortic valve implantation: An explorative study. Geriatr
Gerontol Int 2020;20(12):1202-1207. DOI: 10.1111/ggi.14064.

9. Weng CF, Lin KP, Lu FP, et al. Effects of depression, dementia and delirium on activities of daily living in
elderly patients after discharge. BMC Geriatr 2019;19(1):261. DOI: 10.1186/s12877-019-1294-9.

10. Elsamadicy AA, Wang TY, Back AG, et al. Post-operative delirium is an independent predictor of 30-day
hospital readmission after spine surgery in the elderly (>/=65years old): A study of 453 consecutive elderly
spine surgery patients. J Clin Neurosci 2017;41:128-131. DOI: 10.1016/j.jocn.2017.02.040.

11. Brummel NE, Boehm LM, Girard TD, et al. Subsyndromal Delirium and Institutionalization Among Patients
With Critical lliness. Am J Crit Care 2017;26(6):447-455. DOI: 10.4037/ajcc2017263.

12. Ballweg T, White M, Parker M, et al. Association between plasma tau and postoperative delirium incidence
and severity: a prospective observational study. Br J Anaesth 2021;126(2):458-466. DOI:
10.1016/j.bja.2020.08.061.

13. Casey CP, Lindroth H, Mohanty R, et al. Postoperative delirium is associated with increased plasma
neurofilament light. Brain 2019;143(1):47-54. DOI: 10.1093/brain/awz354.

14. Tanabe S, Mohanty R, Lindroth H, et al. Cohort study into the neural correlates of postoperative delirium:
the role of connectivity and slow-wave activity. Br J Anaesth 2020;125(1):55-66. DOI:
10.1016/j.bja.2020.02.027.

15. Sanders RD, Craigova L, Schessler B, et al. Postoperative troponin increases after noncardiac surgery are
associated with raised neurofilament light: a prospective observational cohort study. Br J Anaesth
2021;126(4):791-798. DOI: 10.1016/j.bja.2020.10.012.

16. Ballweg T, White M, Parker M, et al. The association of plasma tau and postoperative delirium. Br J Anaesth
2020. DOI: 10.1016/j.bja.2020.08.061.

17. Sultan ZW, Jaeckel ER, Krause BM, et al. Electrophysiological signatures of acute systemic lipopolysaccharide-
induced inflammation: potential implications for delirium science. Br J Anaesth 2021;126(5):996-1008. DOI:
10.1016/j.bja.2020.12.040.

MD FIuNCS Protocol

V1 Dated 16.5.2022

Page 20 of 23



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Rosen DA, Seki SM, Fernandez-Castaneda A, et al. Modulation of the sigma-1 receptor-IRE1 pathway is
beneficial in preclinical models of inflammation and sepsis. Science translational medicine 2019;11(478).
DOI: 10.1126/scitranslmed.aau5266.

Naji Esfahani H, Rafiee L, Haghjooy Javanmard S. Evaluation of the Effect of Antidepressant Drug,
Fluvoxamine, on Cyclooxygenase-2 Protein Expression in Lipopolysaccharide-stimulated Macrophages. Adv
Biomed Res 2019;8:5. DOI: 10.4103/abr.abr_141_18.

Dalle E, Daniels WM, Mabandla MV. Fluvoxamine maleate normalizes striatal neuronal inflammatory
cytokine activity in a Parkinsonian rat model associated with depression. Behav Brain Res 2017;316:189-196.
DOI: 10.1016/j.bbr.2016.08.005.

Ghareghani M, Zibara K, Sadeghi H, et al. Fluvoxamine stimulates oligodendrogenesis of cultured neural
stem cells and attenuates inflammation and demyelination in an animal model of multiple sclerosis. Sci Rep
2017;7(1):4923. DOI: 10.1038/s41598-017-04968-z.

Sato S, Kawamata T, Kobayashi T, Okada Y. Antidepressant fluvoxamine reduces cerebral infarct volume and
ameliorates sensorimotor dysfunction in experimental stroke. Neuroreport 2014;25(10):731-6. DOI:
10.1097/WNR.0000000000000162.

Lenze EJ, Mattar C, Zorumski CF, et al. Fluvoxamine vs Placebo and Clinical Deterioration in Outpatients With
Symptomatic COVID-19: A Randomized Clinical Trial. JAMA 2020;324(22):2292-2300. DOI:
10.1001/jama.2020.22760.

Reis G, Dos Santos Moreira-Silva EA, Silva DCM, et al. Effect of early treatment with fluvoxamine on risk of
emergency care and hospitalisation among patients with COVID-19: the TOGETHER randomised, platform
clinical trial. Lancet Glob Health 2022;10(1):e42-e51. DOI: 10.1016/52214-109X(21)00448-4.

Hashimoto K, Furuse T. Sigma-1 receptor agonist fluvoxamine for delirium in older adults. Int J Geriatr
Psychiatry 2012;27(9):981-3. DOI: 10.1002/gps.2809.

Bolo NR, Hode Y, Nedelec JF, Laine E, Wagner G, Macher JP. Brain pharmacokinetics and tissue distribution in
vivo of fluvoxamine and fluoxetine by fluorine magnetic resonance spectroscopy.
Neuropsychopharmacology : official publication of the American College of Neuropsychopharmacology
2000;23(4):428-38. DOI: 10.1016/5S0893-133X(00)00116-0.

Hu J, Feng X, Valdearcos M, et al. Interleukin-6 is both necessary and sufficient to produce perioperative
neurocognitive disorder in mice. Br J Anaesth 2018;120(3):537-545. DOI: 10.1016/j.bja.2017.11.096.
Nykamp MJ, Zorumski CF, Reiersen AM, Nicol GE, Cirrito J, Lenze EJ. Opportunities for Drug Repurposing of
Serotonin Reuptake Inhibitors: Potential Uses in Inflammation, Infection, Cancer, Neuroprotection, and
Alzheimer's Disease Prevention. Pharmacopsychiatry 2022;55(1):24-29. DOI: 10.1055/a-1686-9620.

Royse CF, Saager L, Whitlock R, et al. Impact of Methylprednisolone on Postoperative Quality of Recovery
and Delirium in the Steroids in Cardiac Surgery Trial: A Randomized, Double-blind, Placebo-controlled
Substudy. Anesthesiology 2017;126(2):223-233. DOI: 10.1097/ALN.0000000000001433.

Dodds MG, Doyle EB, Reiersen AM, Brown F, Rayner CR. Fluvoxamine for the treatment of COVID-19. Lancet
Glob Health 2022;10(3):e332. DOI: 10.1016/52214-109X(22)00006-7.

Shepherd SJ, Fiandeiro C, Sanders RD. Selective serotonin reuptake inhibitors: depressing perioperative
outcomes? BrJ Anaesth 2015;115(1):5-7. DOI: 10.1093/bja/aev065.

Vasunilashorn SM, Guess J, Ngo L, et al. Derivation and Validation of a Severity Scoring Method for the 3-
Minute Diagnostic Interview for Confusion Assessment Method--Defined Delirium. J Am Geriatr Soc
2016;64(8):1684-9. DOI: 10.1111/jgs.14234.

Vasunilashorn SM, Devinney MJ, Acker L, et al. A New Severity Scoring Scale for the 3-Minute Confusion
Assessment Method (3D-CAM). J Am Geriatr Soc 2020;68(8):1874-1876. DOI: 10.1111/jgs.16538.

Casey CP, Lindroth H, Mohanty R, et al. Postoperative delirium is associated with increased plasma
neurofilament light. Brain 2020;143(1):47-54. DOI: 10.1093/brain/awz354.

MD FIuNCS Protocol

V1 Dated 16.5.2022

Page 21 of 23



17. APPENDICES
1)Data Collection Sheet/CRF and Patient Satisfaction Survey (see attachment)
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