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Summary

Published data suggest that the type of general anaesthesia used during surgical resection
of cancer may.impact on patient long-term outcome. However, robust prospective clinical
evidence is @ssential to guide a change in clinical practice. We explored the feasibility of
conducting a randomised controlled trial to investigate the impact of total intravenous
anaesthesia with propofol vs. inhalational volatile anaesthesia on postoperative outcomes
of patients having'major cancer surgery. We undertook a randomised, double-blind
feasibility and"pilot study of propofol- total intravenous anaesthesia or volatile-based
maintenance anaesthesia during cancer resection surgery at three tertiary hospitals in
Australia and the USA. Patients were randomly allocated to receive propofol-total
intravenous anaesthesia or volatile-based maintenance anaesthesia. Primary outcomes for
this studyweresuccessful recruitment to the study and successful delivery of the assigned
anaesthetic treatment as per randomisation arm. Of the 217 eligible patients approached,
146 were recruited, a recruitment rate of 67.3% (95%Cl 60.6—73.5%). One hundred and
forty-five patients adhered to the randomised treatment arm, 99.3% (95%Cl 96.2—100%).
Intra-operative patient characteristics and postoperative complications were comparable
between the twointervention groups. This feasibility and pilot study supports the viability
of the protocolfor a large, randomised controlled trial to investigate the effect of
anaesthesia'technique on postoperative cancer outcomes. The volatile anaesthesia and
peri-operative outcomes related to cancer (VAPOR-C) study that is planned to follow this
feasibility study is'an international, multicentre trial with the aim of providing evidence-

based guidelinesfor anaesthetic management of patients requiring major cancer surgery.

Introduction
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Cancer is a leading cause of death worldwide. Surgical resection is common in the
management of solid tumours, with two-thirds of cancer patients (currently about 10
million patients annually) requiring cancer surgery and hence exposure to anaesthesia [1].

Anaesthetic technique has been implicated in modulation of long-term outcomes in
surgical cancer patients. Retrospective clinical trials point toward an increase in overall
survival with the use of propofol-based total intravenous anaesthesia (propofol-TIVA)
compared tesinhalational volatile-based anaesthesia for major cancer surgery [2, 3], a
finding whichyis;summarised by a recent meta-analysis [4]. This is supported by preclinical
studies that show a benefit of propofol-TIVA compared to volatile anaesthesia in reducing
tumour cell proliferation, preserving peri-operative immune function and limiting
metastasis in.various cancer cell lines and in vivo models [5].

An improved understanding of the impact of anaesthetic technique on cancer
outcomes has the potential to significantly improve the prognosis of thousands of patients
requiring cancer surgery worldwide [6]. However, clinical equipoise remains due to the
heterogeneity.and predominantly retrospective nature of the available data, with
insufficient evidence to warrant a change in clinical practice [4]. Robust, prospective
evidencelis needed to identify the most appropriate anaesthetic technique for use during
cancer resection'surgery.

We hypothesised that propofol-based TIVA anaesthesia for major cancer resection
surgery would improve disease-free survival and overall survival compared to volatile
anaesthesia. To.test this, we designed a double-blind randomised controlled trial to
investigate the feasibility of a large, multicentre randomised controlled trial aimed at
investigating'the' impact of propofol-TIVA vs. inhalational volatile-based anaesthesia (using
sevoflurané) forpatients requiring major cancer surgery for colon, rectal or non-small cell

lung cancer.

Methods

All patientsyprovided informed, written consent before recruitment to the study.
Investigators, research nurses, scientists and authors were governed by the obligations of
the declaration of Helsinki and the study results reported in accordance with the 2010

CONSORT guidelines.
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Patients eligible for inclusion were aged 18—-80 years and scheduled for elective
surgery for resection of solid cancers with curative intent, and not for palliative surgery. All
had no documented allergy to anaesthetic agents and no documented history of severe
postoperative nausea and vomiting, defined by a modified Apfel score > 3, where propofol-
TIVA may be preferred [7].

This'randomised, double-blind parallel-group study was conducted at three major
tertiary medicakeentres in Australia and the USA. Using a randomisation list of permuted
blocks computer-generated by an independent statistician, patients were randomly
allocated on the day of surgery to receive either propofol-TIVA anaesthesia or inhalational
volatile anaesthesia in equal groups, with the former delivered via target-controlled infusion
pump (in Australia) or weight-based infusion (in the USA). Randomisation was stratified by
cancer type (colorectal, lung, breast, melanoma, prostate and ‘other’) and by hospital site.
The treating anaesthetist was unblinded to the treatment arm due to the need to deliver
the anaesthetic, and all other peri-operative care was provided at their discretion, including
the pragmatic.use.of propofol for induction within the volatile anaesthesia treatment arm.
Investigators.and.statisticians remained blinded to the treatment arm.

Primary endpoints of this feasibility study were successful ability to recruit patients
into the study.and successful administration of randomised anaesthetic technique. The
secondary (exploratory) endpoints included postoperative outcomes.

The following were recorded for each patient: baseline BMI; ASA physical status;
presence of comorbid disease, measured by the Charlson Comorbidity Index [8]; assessment
of cardiovaseularfitness, measured by the Duke Activity Status Index (DASI) [9]; regular
concomitant'medication usage; cancer type; cancer stage; and any neoadjuvant oncological
therapy.

Intra-operative data collected included: total dose of randomised anaesthetic agent
administered; intra-operative analgesia use (opioid, and non-opioid); use of regional
anaesthesia techniques; fluid administration; blood transfusion; and duration of surgery.
Data on EEG-based depth of anaesthesia monitoring were not recorded in this study.

Presence of postoperative complications within the first 30 days were recorded by
organ system according to the definitions of the validated postoperative morbidity survey
(POMS) [10]. The Clavien-Dindo classification was used to document the severity of

postoperative complications and it was dichotomised into minor complications, grades 1-2,
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not requiring surgical intervention or admission to ICU or severe complications grade 3 and
above requiring surgical intervention or admission to ICU [11].

Measures of postoperative recovery were recorded, including: hospital length of
stay; ICU length of stay; and days at home within 90 days of surgery [12]. The latter is a
patient-centric metric that allows capture of any hospital re-admissions. Functional
assessments of physical fitness using the DASI and patient-reported quality of life were
performed atsbaseline and repeated at postoperative day 30. Data were recorded on
successful return:to adjuvant oncologic therapy (RIOT) in those patients that were
recommended foradjuvant therapy by the treating surgical and/or medical oncologist.
Return to adjuvant oncologic therapy was measured in the days from date of surgery to
commencement_ of adjuvant oncological therapy. Biospecimens were collected for
exploratory analyses, and these will be reported on elsewhere.

Participants were randomly allocated, study data collected and managed using
REDCap electronic data capture tools (Research Electronic Data Capture, Vanderbilt
University, TN,.USA) hosted at the University of Melbourne.. All patients were monitored for
adverse events.

Anticipating a 75% recruitment rate and using an exact method (Clopper-Pearson), a
sample size of200 eligible patients were required to provide a 95%Cl of the true underlying
recruitment rate of 68%—81%. Assuming 75 patients were recruited to each arm and
anticipatingra successful delivery rate of 91%, then a 95%Cl of the true underlying successful
delivery rate would be 82%-96%.

The analysis sample included all randomly allocated patients according to their
randomiseddreatment arm. The proportion and corresponding two-sided 95%Cl were
obtainedfor therecruitment rate (defined as the proportion of eligible patients who
consented to recruitment) and for the successful delivery rate (defined as the proportion of
randomised patients who were successfully delivered the anaesthetic assigned, as per their
allocated treatment group and without crossover to other anaesthetic technique during the
operation):

Pre-operative and intra-operative characteristics and study outcomes were
summarised by group (propofol-TIVA vs. inhalational volatile).

Intra-operative patient characteristics were compared between the two treatment

groups using the Wilcoxon’s rank sum test for the comparison of medians and the Pearson’s
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chi-squared test for the comparison of proportions. To compare the study outcomes
between treatment groups, we used a logistic regression model to examine the study
outcome’s RIOT and postoperative complications. A linear regression model was performed
on natural log-transformed study outcomes (due to skewed data) for DASI at postoperative
day 30 and time to RIOT. Ordinal logistic regression was performed on maximum severity of
complications, negative binominal regression on hospital length of stay and POMS score at
day 30. A,quantile;regression model with 100 bootstrap replications was fitted to the
outcome data;90-days at home within 90 days of surgery. Each regression model was
adjusted for hospital and cancer type and the model for DASI was adjusted for log-
transformed baseline DASI values. Organ system complications, admissions to ICU and ICU
length of stay.were not compared between the treatment groups due to the rarity of these
outcomes inthis'cohort. No adjustment for multiple testing was done due to the explorative
nature of the secondary outcomes. All statistical analyses were conducted using Stata 15.0

(Stata Corp, College Station, TX, USA).

Results

This study was conducted over a 2-year period (August 2017 to September 2019; Fig. 1)
during which. 247 eligible patients were approached for recruitment. A total of 150 patients
were recruited, with four patients withdrawing consent after recruitment but prior to
randomisation. A total of 146 patients were recruited and randomly allocated to receive
either propofel-TIVA or inhalational volatile anaesthesia, indicating a successful recruitment
rate of 67.3% (95%Cl 60.6—73.5%).

Of all'the'eligible patients, 10 (58.8%) aged < 40 years declined to participate,
compared®o 31738.3%) patients aged 40—60 years and 30 (25.2%) patients aged > 60 years.
The recruitment rate at Peter MacCallum Cancer Centre (the primary recruitment site) was
77.3% (119 recruited out of a total 154 eligible patients); 5.5% of eligible males declined to
participate, compared with 64.4% of eligible females (p < 0.001). When patients with sex-
biased cancers!(breast and prostate) were excluded, recruitment rates were comparable
between sexes, with 28% of eligible males and 22% of eligible females declining to
participate (p = 0.55). Twelve percent of eligible prostate cancer patients refused to
participate compared with 32% of breast cancer patients (p = 0.07). Intra-operative failure

of an anaesthetic machine led to one patient requiring anaesthetic management outside of
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the randomised arm, resulting in an adherence to randomisation of 99.3% (95%Cl 96.2—
100%) across all study patients that was similar between the groups. Complete 30-day
follow up data were collected in 141 (96.7%) patients and 90-day follow up in 136 (93%).

Pre-operative characteristics across the study groups were balanced (Table 1). The
most common cancer type recruited was prostate followed by colorectal. Presence of
potential confounding factors, including lymphovascular space invasion (defined as the
presencesof.malignant cells extending into the blood vessels and/or lymphatics on histology)
was equallypresent between the two study arms. Neoadjuvant chemotherapy and
radiotherapy treatment were 21.6% and 16.7% in the propofol-TIVA anaesthesia group,
compared to 11.3% and 7.0% in the inhalational volatile group.

Intra-operative patient characteristics were comparable between the two treatment
arms (Table 2). Median (IQR [range]) propofol total dose was 2503 mg (1990-3583 [303—
9600 mg]) in'the propofol-TIVA group, and total dose of volatile anaesthetic was 59.1 ml
(29.5-106.5 [10.0—438.0 ml]) in the inhalational volatile group. Intra-operative opioid use,
compared using.oral morphine equivalent dosage, was similar at 60 mg (equivalent to 300
ug intravenous fentanyl) in both groups with comparable ranges. Intra-operative lidocaine
was used in most patients, with 67.7% and 71.0% patients in each of the propofol-TIVA and
volatile anaesth@sia groups receiving intravenous lidocaine infusion, defined as a total dose
of lidocaine greater than 1 mg.kg. Data on lidocaine were missing in 19 patients. The
median total dose of lidocaine administered in these patients was 3.5 mg.kg? in both
groups. Of note;.a further 13 patients (10.2%) received a dose of lidocaine < 1 mg.kg, given
as a bolus dose at induction of anaesthesia.

Postoperative surgical complications were comparable between the two groups;
29.7% vsi"36.1%"in the propofol-TIVA and inhalational volatile groups, respectively (Table 3),
with a comprehensive complication index score of median (IQR [range]) 0 (0.0-9 [0—100]) in
both groups. Of the 32 patients with a pre-operative plan for RIOT, 13 (81.3%) in the
propofol-TIVA arm and 13 (81.3%) in the volatile arm returned to intended oncologic
therapy. Time to RIOT for patients administered propofol-TIVA and inhalational volatile was
median (IQR [range]) 44 days (34.5-80.0 [1-122 days]) and 41.5 days (33.0-57.0 [9-162
days]), respectively. The functional status measured in metabolic equivalents at

postoperative day 30 was 5.1 (4.0-7.3 [2.7-9.9]) and 5.6 (4.5—7.0 [2.7-9.9]) for patients who
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had received propofol-TIVA and inhalational volatile anaesthesia, respectively, and had

declined significantly from pre-operative values in both groups.

Discussion

This feasibility study demonstrated the ability to recruit and randomly allocate patients to
propofol-TIVA vs. volatile anaesthesia and deliver the assigned anaesthetic technique during
cancer resectionssurgery. This supports the practicality of our large international multicentre
double-blindirandomised controlled trial; volatile anaesthesia and peri-operative outcomes
related to cancer (VAPOR-C). When planning the feasibility study, anticipated recruitment
rate was set at 75% of patients. A slightly lower recruitment rate (67.3%) was achieved, that
nonetheless enabled efficient recruitment of patients into the trial across our participating
sites. Willingness to participate in the trial was higher amongst older patients, with rates of
recruitment being highest in patients aged > 60 years and in those aged 40—60 years,
compared to screened patients aged < 40 years. When sex-biased cancers were excluded,
men and women.agreed to participate in the study in equal proportions. A lower rate of
participation.amongst breast cancer patients compared to other cancer patients accounted
for this difference. This raises the possibility of a recruitment bias that is worth considering
when analysis.ofthe main VAPOR-C trial is undertaken.

There was successful adherence to randomisation in 99.3% of cases, in excess of the
anticipated©1%. This provides evidence for the feasibility to randomise treatment of
patients to either inhalational volatile or propofol-TIVA anaesthesia for the subsequent
prospective trial. Whilst anaesthetists are trained to administer TIVA and volatile-based
anaesthesiaj’surveys of worldwide practice suggest that volatile-based inhalational
anaesthesia‘'remains the most common choice for anaesthetists [13, 14]. In this study, all
patients in the propofol-TIVA arm were successfully managed with the allocated
intervention. Successful adherence to the randomised treatment arm is in part dependent
on access to equipment required for TIVA anaesthesia. Whilst in Australia access to
programmed.target-controlled infusion (Beckton Dickinson, Berkshire, UK) pumps is
widespread, target-controlled infusion pumps are not approved for use in the USA by the US
Food and Drug Administration. Despite this, there were no reported issues with delivery of

propofol-TIVA using a weight-adjusted infusion protocol at the recruitment site in the USA,
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and only one case of failed adherence to the randomised treatment arm occurred due to
equipment failure.

Anaesthetists used intravenous lidocaine infusion in 69.3% of patients in this trial,
suggesting its clinical applicability as an intra-operative adjunct based on its analgesic and
anti-inflammatory properties. In this study, patients received an average intravenous
lidocaine infusion'of 3.5 mg.kgtintra-operatively, which is well within the reported safe
dosing schedule for intravenous lidocaine infusion [15]. Intravenous lidocaine has anti-
inflammatorysactivity [16] and preclinical evidence [17] suggests that lidocaine can reduce
tumour growth and spread through Src kinase pathway inhibition, and may preserve
immune cell function [18]. Consequently, it has a potential role in modulating the
inflammatory.response to cancer surgery and may improve long-term cancer outcomes. The
role of intravenous lidocaine in reducing postoperative complications and facilitating return
to adjuvant'oncologic therapy has not been studied. Power analysis for the definitive trial
indicates that an increase in sample size of only 10% is required to study propofol-TIVA vs.
volatile anaesthesia and intravenous lidocaine. This has been incorporated into the design
of the main'VAROR-C trial in the form of a 2 x 2 factorial design with sub-randomisation to
intravenous lidocaine/placebo. Secondary endpoints in the confirmatory trial will also
explore the role"of lidocaine on chronic postoperative pain.

In the postoperative period, timely completion of intended adjuvant
chemoradiotherapy has been identified as a key prognostic factor in patients undergoing
surgical resection of cancer who have a disease stage that requires further therapy [19]. This
has led to the concept of RIOT being regarded as a potential key performance indicator for
institutions [20]."A major factor that contributes to failed RIOT is incomplete recovery from
cancer surgery,"With two major barriers being postoperative complications and patient
frailty [19]. With an uneventful postoperative course devoid of postoperative complications,
patients can return to baseline functional status earlier and be ready to receive adjuvant
therapy in a timely manner. Using the approach of documenting clinician recommendations
for adjuvantitherapy at first postoperative review and calculating time from surgery to
commencement of adjuvant therapy, we were able to accurately track patients’ RIOT. This
approach of measuring RIOT has been incorporated into the design of the confirmatory trial,
and will be analysed in conjunction with postoperative complication rates to examine the

relationship between postoperative course, RIOT and long-term cancer outcomes.
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Rate of postoperative complications in this study was in keeping with published rates
for other major surgery [21]. No difference in rates of postoperative complications between
the treatment arms was found, which supports the safety of the trial design. We collected
data on postoperative complications using the definitions from the validated POMS survey.
Whilst this tool is validated to provide a snapshot of early postoperative complications that
delay hospital discharge [22], it was not detailed enough to provide a complete description
of the numberand severity of complications experienced by each patient. By reporting on
the site of complication as well as severity (using the Clavien-Dindo severity of
postoperative complication grading system) and incorporating these data into a composite
measure (the complication index score) we were able to more accurately compare the
clinical burden of.complications encountered by each patient. The complication index score
will be used to compare postoperative complications within 30 days in the confirmatory
trial.

Strengths of this feasibility and pilot trial include the randomised, controlled,
multicentre, double-blinded study design. In addition, the study was designed to estimate
primary outcomes of rate of randomisation and adherence to treatment arm and was able
to complete prolonged follow-up of enrolled patients. The pragmatic study design enabled
recruitment tosthe trial whilst reflecting real life clinical practice amongst anaesthetists
across different healthcare systems (Australia and USA).

In canclusion, the findings of this feasibility study support the conduct of our
planned confirmatory randomised control trial that is designed to provide a definitive
answer to whether anaesthesia technique impacts cancer outcomes. We are currently

recruiting forthis'trial.
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Figure Legends

Figure 1 Consort diagram showing the number of subjects screened, enrolled, randomised,

and included in the primary analysis.

Table 1 Pre-operative baseline and clinical characteristics. Values are number (proportion),

median (IQR [range]) or mean (SD).

Propofol-TIVA Volatile
n=74 n=72
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Male sex; n

Age; year

BMI; kg.m™

ASA score
1

2
3
4
Cancer type
Breast
Colorectal
Prostate
Melanema
Lung
Other*
Evidence ofiLVSI
Negative
Positive
Unknown
AJCC Cancer.stage
0
1
2
3
4
Neoadjuvant thérapy
Chemotherapy
Radiotherapy

Immunotherapy

Hormone therapy

50 (67%)
62.8 (55.6-70.3 [30.3—
80.5])

28.4 (7.3)

3 (4%)
40 (54%)
31 (42%)
0

7 (10%)
16 (22%)
32 (43%)
6 (8%)
1(1%)
12 (16%)

46 (62%)
10 (14%)
18 (24%)

3 (4%)
17 (24%)
21 (30%)
23 (33%)
6 (9%)

16 (22%)
12 (17%)
3 (4%)
3 (4%)
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54 (75%)
64.0 (56.9-69.1 [31.5—
76.9))

27.7 (4.5)

3 (4%)
44 (61%)
25 (35%)
0

7 (10%)
17 (24%)
31 (43%)
4 (6%)

0

13 (18%)

46 (64%)
9 (13%)
17 (24%)

2 (3%)
16 (24%)
29 (43%)
17 (25%)
3 (5%)

8 (11%)
5 (7%)
2 (3%)
4 (6%)
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Steroids 5(7%) 5(7%)

Regular medication

Beta-blocker 12 (16%) 4 (6%)
NSAID 1 (1%) 2 (3%)
Charlson Comorbidity Index 4 (3-5[2-12]) 4 (3-5[2-9])

Duke Activity Status Index at
baseline (METS) 9.0 (6.6-9.9 [2.7-9.9]) 9.0 (8.0-9.9 2.7-9.9])

TIVA, total intravenous anaesthesia; AJCC, American Joint Committee on Cancer; LVSI,
lymphovascular space invasion; NSAID, non-steroidal anti-inflammatory drug; METS,
metabolic equivalent of task (1 MET = 3.5ml.kg*min-1)

A cancer stage of0 was recorded for breast cancer patients with ductal carcinoma in-situ

(DCIS).

* Other cancers included squamous cell carcinoma (n=13), sarcoma (n=2), liver (n=1), lung
(n=1), endometrial (n=3), thyroid (n=1), pancreas (n=1), bladder (n=1), urothelial (n=1),

carcinoma of.unknown origin (n=1).

Missing data

AJCC cancer stage: propofol-TIVA (4/74, 5.4%); Volatile (5/72, 6.9%).
Chemotherapy = volatile (1/72, 1.4%).

Radiotherapy:spropofol-TIVA (2/74, 2.7%); Volatile (1/72, 1.4%).
Immunotherapy:propofol-TIVA (2/74, 2.7%); Volatile (1/72, 1.4%).
Hormone therapy: TIVA (3/74, 4.1%).

Steroids:"propofol-TIVA (2/74, 2.7%); Volatile (2/72, 2.8%).

Table 2 Intra-operative patient characteristics. Values are number (proportion) or median

(IQR [range}).

Propofol-TIVA Volatile p

n=74 n=72 value
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Adherence to allocated anaesthetic
arm of trial
Oral morphine equivalent opioid
dose; mg
Regional anaesthesia
Epidural
Spinal
Paravertebral
Transverse abdominis plane
Intercostal catheter

Intravenous lidocaine

Total lidocaine dose; mg.kg™
Medication; n

Dexamethasone

Beta-blocker

NSAID

Ketamine
Blood transfusion

Number of patients

Number.oef.units

Total fluids;mlkg?.h1

Duration of'surgery; min

74 (100%)

60.0 (30.0-80.0 [0—

110))

22 (30%)

7 (19%)

15 (20%)

0

0

1(1%)

44 (67%)
3.5(2.3-4.8 [1.0-
9.9])

53 (72%)
3 (4%)
21 (28%)
9 (12%)

5(7%)

1(0.0-2.0 [0-7])
4.7 (3.2-7.3 [0.0-
16.3])

195 (160-270 [40-

905)

71 (99%)

60.0 (36.3-79.0 [0—

130])

16 (22%)

2 (3%)

11 (15%)

1(1%)

3 (4%)

0

44 (71%)
3.5(1.9-4.2 [1.1-
16.6])

60 (85%)
5 (7%)
20 (28%)
9 (13%)

4 (6%)

1(0.0-3.5 [0-5])
4.9 (3.6-6.7 [0.0-
22.2])

210 (160-270 [27—-

1327)

0.97
0.30
0.09
0.43
0.31
0.08
0.32
0.69

0.48

0.06

0.43

0.98

0.93

0.78
0.90

0.79

0.82

16

NSAID, non-steroidal anti-inflammatory drugs

Analyses for intfavenous lidocaine are restricted to patients who were administered a

lidocaine dose>1 mg.kg™.

Missing data for each outcome

Intravenous lidocaine: TIVA (9/74, 12.2%); volatile (10/72, 13.9%).
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Medication: propofol-TIVA (0/74, 0%); volatile (1/72, 1.4%).
Total fluids: propofol-TIVA (7/74, 9.5%); volatile (6/72, 8.3%).
Duration of surgery: propofol-TIVA (0/74, 0%); volatile (1/72, 1.4%).

Table 3 Comparisan of postoperative outcomes between the two study arms. Values are median

(IQR [range]).or.number (proportion).

Propofol-TIVA  Volatile p value
n=74 n=72

Clinical outcomes

0.0 (IQR0.0- 0.0 (IQR 0.0-1.0

POMS within.30.days 1.0[2.7-9.9]) [0.0-7.0]) 0.71
Postoperative complications within 30 days 22 (230%) 26 (36%) 0.31

Pulmonary 1(1%) 1(1%)

Infectious 9 (12%) 11 (15%)

Renal 6 (8%) 3 (4%)

Gastro-intestinal 12 (16%) 6 (8%)

Cardiovascular 4 (5%) 7 (10%)

Neurological 2 (3%) 2 (3%)

Haematological 1(1%) 2 (3%)

Wound 0 6 (8%)

Pain 1(1%) 0

Maximum.severity of complications within 30 days

(as per Clavien=Dindo classification); n = 48 0.10
1 12 (55%) 8 (31%)
2 8 (36%) 14 (54%)
3 1 (5%) 4 (15%)
4 0 0
5 1 (5%) 0
0 (0.0-9 [0-
Comprehensive complication index; n=144 100]) 0 (0.0-9 [0-44]) 0.37
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5.1 (4.0-7.3 5.6 (4.5-7.0

DASI at day 30 (METS); n=146 [2.7-9.9]) [2.7-9.9]) 0.58

RIOT achieved; n =32 13 (81%) 13 (81.3%) 0.62
44.0 (34.5- 41.5 (33.0-57.0

Time to RIOT; days, n=32 80.0 [1-122])  [9-162]) 0.62

Logistical.outcomes
1.0 (1.0-6.0 2.0 (1.0-5.0 [0-
Hospital length of stay; days; n=144 [0-22.0]) 20.0]) 0.49
Unplanned admission to ICU; n =3 2 (4%) 1(1.4%)
2.5(1.0-4.0 1.0(1.0-1.0
ICU length of stay; days; n=3 [1.0-4.0]) [1.0-1.0])
82 (78-88 [0- 83 (78-86 [64-
Days at home at 90 days; days; n=33 89]) 89]) 1.00

POMS, postoperative morbidity survey; DASI, Duke Activity Status Index; METS, metabolic
equivalent.of task (1 MET = 3.5ml.kg*min-1); RIOT, return to intended oncologic treatment; Time to

RIOT, receivedspostoperative oncological therapy when indicated by treating team.

Organ system complications, unplanned admissions to ICU and ICU length of stay were not

compared between propofol-TIVA and volatile due to rarity of these outcomes.

Appendix 1aGlebal Onco-Anesthesia Research Collaboration Group Collaborators.

J. Hiller, Peter'MacCallum Cancer Centre, University of Melbourne and Monash University,
Australia.
R. Koldej, Peter MacCallum Cancer Centre and University of Melbourne, Australia.

K. Leslie, Royal Melbourne Hospital and University of Melbourne, Australia.
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P. Myles, Alfred Health and Monash University, Australia.
D. Buggy, Mater University Hospital, University College Dublin, Ireland.
T. Wigmore, Royal Marsden NHS Trust, London, England.

V. Gottumukkala, University of Texas MD Anderson Cancer Centre, Houston, TX, USA.

D. I. Sessler, Cleveland Clinic, Cleveland, OH, USA.
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[ Enrollment ] Assessed for eligibility (n=975)

Excluded (n=758)

Not meeting inclusion criteria (n=458)
+ Eligible but not approached (n=225)

+ Declined to participate (n=71)

+ Withdrew prior to randomisation (n=4)

*

\ 4

Randomised (n=146)

Y [ Allocation J Y
Allocated to propofol-TIVA (n=74) Allocated to volatile anaesthesia (n=72)
+ Received allocatediintervention (n=74) + Received allocated intervention (n=71)
+ Did not receive allocated intervention

(Patient crossover due to equipment
failure) (n=1)

. ( Follow-Up 1 \
A J
Lost to follow-up (did not complete 20-day Lost to follow-up (did not complete 20-day
questionnaires) (n=68) questionnaires) (n=64)
v [ Analysis J v
Analysed (n=74) Analysed (n=72)
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