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Summary

Large randomised trials provide the most reliable evidence of effectiveness of new treatments
in clinical practice. But the time and resources required to complete such trials can be
daunting. An over-arching clinical trial platform focussed on a single condition or type of
surgery, aiming to compare several treatments, with an option to stop any or add in new
treatment options, can provide greater efficiency. This has the potential to accelerate
knowledge and identify effective, ineffective, or harmful treatments faster. The master
protocol of the platform defines the study population(s) and standardised procedures.
Ineffective or harmful treatments can be discarded or study drug dose modified during the
lifecycle of the trial. Other adaptive elements that can be modified include eligibility criteria,
required sample size for any comparison(s), randomisation assignment ratio, and the addition
of other promising treatment options. There are excellent opportunities for anaesthetists to
establish platform trials in perioperative medicine. Platform trials are highly efficient, with
the potential to provide quicker answers to important clinical questions that lead to improved

patient care.



Large randomised trials are widely recognised as providing the most reliable evidence of
effectiveness of new treatments in clinical practice.l” 2 But the effort, resources, and time
required to design the trial and gain funding, establish infrastructure and a network of sites,
complete governance requirements, and then conduct the trial, analyse and publish the
results, can take many years and is often too overwhelming. Adoption into clinical practice
takes longer still.3 Given there are many clinical questions that need to be answered and too

few opportunities for large-scale clinical trials,* > innovative trial designs offer solutions.®’

Anaesthesia-perioperative clinical trial networks greatly facilitate the conduct and efficient
completion of large clinical trials.® ° With experienced triallists overseeing the design and
conduct of the trial(s), and centralised governance oversight and infrastructure (database
build, web-based randomisation, data management, statisticians), such trials can be more

easily established and completed. These features can reduce research waste.® 10

But the efforts needed to successfully complete any single trial should not end at publication
— the acquired knowledge, infrastructure and trial network, and momentum, should be
harnessed to address new clinical questions as soon as practicable. The lead-time required to
establish the next conventional clinical trial is a costly hindrance to the ongoing discovery of

new knowledge in our specialty.

Platform trials
An over-arching clinical trial platform focussed on a single condition or type of surgery, aiming

to compare several treatments, with an option to stop any or add in new treatment options,



can provide greater efficiency (Fig. 1).1' 12 This has the potential to accelerate knowledge and

identify effective, ineffective, or harmful treatments faster.

The master protocol of the platform defines the study population(s) and has standardised
trial procedures and data collection, with a (sometimes complex) statistical analysis plan.t113
Eligible participants are simultaneously randomly assigned to one or more experimental
treatments or to a common comparator groups. The standardised trial procedures are
designed to allow robust comparisons of several treatment options within the overarching
platform. The sharing of a single control group decreases the overall required sample size
compared with a series of conventional trials, reducing time to completion and saving on
costs. Ineffective or harmful treatments can be discarded or study drug dose modified during
the lifecycle of the trial. Other adaptive elements that can be modified include eligibility
criteria, required sample size for any comparison(s), randomisation assignment ratio, and the

addition of other promising treatment options.'% 14

Design features of platform trials include: (i) domains — typically a drug or treatment class, (ii)
strata — defined by baseline characteristics that may have different treatment effects across
each, (iii) states — describing the patient’s condition which may change over time, sometimes

used as a component of domain eligibility.

Readers should note that in platform trials with staggered entry and exit of experimental
treatments and an ongoing control arm, comparisons may be confounded by changes over
time in the control group. However, incorporating all randomised control subjects with

statistical adjustment for temporal drift can provide superior estimations of treatment effects



and favourable testing properties (unbiased estimates with high precision, low type | error
and high power) compared to analyses either limited to concurrent controls or using pooled
controls.* This, however, would depend on the nature of the time trends. Comparisons of
two or more active interventions may require more complex considerations during analysis.

There is currently much debate and ongoing research regarding this issue.1®

Examples of platform trials in clinical medicine include the ongoing systemic therapy for
advancing or metastatic prostate cancer (STAMPEDE) trial,!” the randomised evaluation of
COVID-19 therapy (RECOVERY) trial,'® and reduction of surgical site infection using several

novel interventions (ROSSINI 2) (ref: https://clinicaltrials.gov/ct2/show/NCT03838575).

and the randomised embedded multifactorial adaptive platform for community-acquired

pneumonia (REMAP-CAP) trial.?

Monitoring and interim analysis

Large clinical trials commonly utilise interim analyses to check for larger-than-expected
treatment effects, unexpected harm, or futility.?® Platform trials build on this concept by
prespecifying thresholds for platform conclusions and adaptations to be evaluated at regular
intervals, which can potentially allow results to be declared when statistical thresholds are
met, rather than once a fixed sample size has been achieved and followed up. If one or more
treatment groups have a more favourable estimate of treatment effect at an interim
(adaptive) analysis, then a modification to the random assignment proportions favouring this
group can be implemented. This feature, known as response-adaptive randomisation (RAR),

provides a participation benefit, and protects clinical equipoise for both participants and


https://clinicaltrials.gov/ct2/show/NCT03838575

clinicians, and generally may make a trial more efficient.?! RAR shows most benefit when
more than 2 arms (per domain) are considered. However, evolving trends in treatment effect
of open-label interventions may be exposed resulting in potential bias to the treatment effect
estimates. RAR must be implemented with care because statistical power can be reduced if

randomisation proportions are allowed to diverge excessively.

Statistical considerations for platform trials

Analytic techniques may use conventional frequentist statistics,” 18 or Bayesian methods*®
where updated posterior probabilities may trigger an adaptive step.?? Simulations to assess
the impact of adaptations are commonly used at the design stage, and transparency in these

processes is encouraged.?® %4

Frequentist approaches typically involve null hypothesis testing, as well as calculated P values
and confidence intervals for inference. Bayesian methods incorporate existing information or
beliefs about the unknown parameters of interest (e.g. treatment effect) and uncertainty
around these estimates into the analysis by specifying initial probability distributions before
collecting data (called “priors”). Then, as new data are observed, the probability distributions
of the model parameters are updated, producing “posterior distributions”. Conclusions from
the data are then drawn using the posterior distributions. The Bayesian approach provides a
principled framework for performing interim analyses in a clinical trial as information
accumulates. For a more detailed description of frequentist and Bayesian approaches we

refer the reader to Ryan and colleagues® and references therein.



The frequentist approaches to platform trials typically focus on strict control of type | error
(either pairwise or familywise/overall) or false discovery rates, and are often extensions of
the “multi-arm multi-stage”,?® or the group sequential,?”- 2 approach. These designs have
generally used equal randomisation allocation ratios amongst experimental arms (sometimes
with a higher allocation to the control arm to maintain power). Examples of platform trials
that have been conducted in the frequentist framework include STAMPEDE,’ SOLIDARITY,?°

and RECOVERY.!®

Many platform trials prefer to use Bayesian statistical methods3° as they are naturally suited
to performing repeated analyses and adaptations, and allow for incorporation of prior
information and information borrowing (e.g., across patient subgroups, use of non-
concurrent controls). Due to their flexibility and incorporation of complex features, the
operating characteristics of Bayesian designs are determined by simulations. Some examples

of Bayesian platform trials include REMAP-CAP,'° GBM-AGILE,3! and TOGETHER.??

There are several different frameworks for conducting platform trials, even within each of the
Bayesian and frequentist paradigms. Some platform trial designs study multiple arms in a
single domain, and may add or remove treatments over time (e.g. ROSSINI 2,ref STAMPEDE,’
TOGETHER??). Other designs allow patients to be randomly assigned to treatments across
multiple domains (with additional domains potentially being added over time), using partial
factorial designs, so that different regimens/combinations of treatments can be compared
(e.g. RECOVERY, ® REMAP-CAP®). Some platform trial designs may also include different

patient populations, which may (or may not) have differing treatment options available.



Sample size and power

Unlike traditional clinical trials, adaptive platform trials often do not have a fixed sample size
that determines when the study will end. It may be difficult to prespecify a sample size for a
platform trial since not all of the study interventions that are to be included in the platform
will be known at the start of the trial. Platform trials usually do not fix the total number of
experimental arms that are to be used for the duration of platform, although the number of
arms at a given time point or within a domain may be fixed. Instead, they can allow new
candidate treatments to enter the trial as they become available and may also permit removal

II'

of trial arms (Fig. 1). Adaptive platform trials are often “perpetual” in that they have no fixed
ending, and may continue to add domains and/or interventions, subject to availability and
funding. One of the features of a perpetual platform trial may also offer is the updating of a
control arm once an efficacious arm has been identified (e.g., STAMPEDE?’), subject to

practicalities and ethics. It is also possible to remove the control arm of a specific domain of

a platform (e.g. REMAP-CAP COVID-19 immune modulation domain33).

Sample size or power calculations may be performed to provide an initial guide to the
maximum number of participants that are required to answer a particular question - for
instance, a particular treatment comparison within a domain or substudy - and individual
domains or treatment comparisons may have a fixed or maximum sample size prespecified
(e.g., ROSSINI 2,ref TOGETHER,3? I-SPY 23%). Extensive computer simulations are usually
required to study the trial design’s operating characteristics, including demonstration of the
control of type | error; this however is challenging and there is no consensus on how this is
best done. Additional simulation work is likely to be required once the trial is in progress as

more information becomes known about the recruitment rates, potential new treatments,



and other trial assumptions. Alternatively, some platforms (mostly for COVID-19 treatments)
have begun without a prespecified sample size and continue to recruit to a treatment arm or
domain until a predefined statistical trigger has been met, or if external evidence or safety

concerns trigger arm closures (e.g., RECOVERY, '8 REMAP-CAP, ¥° SOLIDARITY??).

Statistical trigger

Adaptive platform trials perform prespecified repeated analyses (adaptive analyses) using the
current data to update the statistical model parameter or test statistic estimates. A statistical
trigger typically takes the form of a cut off on a quantity of interest on which a decision is

made.

Platform trials conducted using the frequentist approach might define the statistical trigger
in terms of test statistics and P values akin to boundary crossing in group sequential designs.
Alternatively, they may require experimental treatments to pass a series of hurdles based on
particular effect sizes at the interim analyses (e.g. STAMPEDEY’) as proof of efficacy. Failing
this, the experimental arms are stopped. Bayesian platform trials may define statistical
triggers in terms of posterior probabilities, such as the posterior probability that the relative
risk is less than 1, and if this probability exceeds a prespecified threshold then the trigger is
met. Simulations are used to determine suitable thresholds for these statistical triggers, and

appropriate timing of the adaptive analyses.

The consequences of a statistical trigger being met may include: discontinuing an arm for
efficacy (“graduating”) or futility, two treatments being declared equivalent, an intervention

being declared non-inferior, an intervention being declared superior to control, or a
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treatment being declared the “best” out of all the treatments studied in a domain. Statistical
triggers may also result in the closure of a domain, the transition from one study phase to the
next, or ceasing certain treatments to be available to particular patient subgroups. External
evidence may also trigger decisions, such as stopping treatment arms for safety or

overwhelming efficacy (e.g. REMAP-CAP antiviral and corticosteroid domains3> 36),

The REMAP-CAP trial

One of us (CM) is a member of the steering group of REMAP-CAP. REMAP-CAP was established
by an international group of intensive care clinical triallists following the 2009-10 HIN1
influenza pandemic during which no substantive therapeutic trials were conducted.
Establishing a platform trial with regular adaptive analyses in a Bayesian framework3” which
could adapt quickly in the event of a pandemic was considered the best design to address this
deficiency. Severe community-acquired pneumonia was chosen as the study condition being
both an important inter-pandemic iliness with unresolved treatment questions and the likely

clinical syndrome of a future pandemic.

The platform was first funded in the EU (including the UK) and then sequentially in Australia,
New Zealand, and Canada, and is led by an inclusive International Trial Steering Committee
with regional coordinating centres in Utrecht, Melbourne and Toronto. Recruitment
commenced in 2016 and included domains evaluating empiric antibiotics, extended
macrolide treatment as an anti-inflammatory therapy, corticosteroids, and oseltamivir. The
flexible design and analytical plan allows sites to choose the domains and interventions in
which they participated (based on local equipoise and intervention availability) and the

eligibility and electronic case report form systems present parsimonious questions
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appropriate to regional ethical approval and site choices. Domain participation requires the
selection of at least 2 interventions for randomisation. Statistical thresholds for superiority,

efficacy, equivalence, futility and inferiority were set prospectively.

In February 2020, the planned adaptation for a pandemic was implemented with a separate
pandemic stratum and statistical model using a composite ordinal scale primary outcome of
hospital mortality and ICU organ support-free days to day 21. COVID-19 treatment domains
were developed with recruitment commencing in March and the number of participating sites
rapidly expanded to over 300 intensive care units in more than 15 countries. The combination
of a relatively homogeneous disease, a sensitive primary outcome, and high patient numbers
over the first year of the pandemic enabled posterior probability thresholds to be quickly

reached in several COVID-19 domains.

External evidence of benefit in June 2020 led to the discontinuation of steroid assignments in
the pandemic stratum prior to reaching a statistical trigger with analysis confirming a 93%
probability of superiority of fixed-dose hydrocortisone and identifying a steroid class effect.?®
In the immune modulation domain, tocilizumab triggered for superiority in November 2020
and another interleukin-6 receptor antagonist, sarilumab, in January 2021.33 In a prospective
multi-platform design with 2 other trials, prophylactic therapeutic-dose anticoagulation in the
critically ill reached futility in December 2020 with a strong signal for harm,38 but recruitment

seamlessly continued in the non-critically ill for another month until reaching superiority.3®

In the COVID-19 antiviral domain, hydroxychloroquine and lopinavir/ritonavir were both

found to be harmful in the critically ill,*® while convalescent plasma®® and antiplatelet
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therapy*! reached futility triggers in January and June 2021 respectively. A strong signal for
possible benefit of convalescent plasma in the immunosuppressed has led to the domain
being re-opened for this subgroup. Other domains (e.g. lower dose anticoagulation,
angiotensin converting enzyme/renin-angiotensin system inhibitors, vitamin C and
simvastatin) are continuing to recruit or are currently being analysed after reaching statistical
triggers. In response to COVID-19, REMAP-CAP has demonstrated the efficiency and power of
an adaptive platform in a global collaboration but its operational and analytic complexity is

significant.

Challenges and potential disadvantages

Platform trials will need substantial set up and maintenance costs, but there are likely cost-
efficiencies once established. Very few national medical research funding agencies have
systems in place to fund an ongoing platform trial, although we anticipate that this will change
in the near future. Research governance processes must consider the ongoing changes to
study treatments and their implications for patient consent and adverse event reporting.
Patients may be eligible for some treatment arms but not others, or participating sites may
decide to not participate in some treatment arm options — this can be managed but could be
confusing for study site clinicians and do add complexity to data management and analysis.
The inclusion of new treatment arms with and an ongoing control arm introduces potential
bias and confounding because of changes in the disease of interest or in practice. How to best
deal with this continues to be debated in the biostatistical and clinical trials literature.'® These
biases could distort RAR. The relative benefits of conventional frequentist or Bayesian
methods are also debated, and it is likely that either approach may be preferable for specific

conditions.?> The design, sample size and other operating characteristics should be
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underpinned by extensive computer simulations, and further simulations are likely to be

required as more information becomes known though the trial.

Opportunities for anaesthesia and perioperative medicine

Some adaptive trials are now being conducted in perioperative medicine,*>** and mainly
focussed on simple adaptions. Platform trials have not yet been implemented but their
potential is immense. There are many areas of perioperative practice that would be well-
suited to platform trials (Table 1). Note that adaptive designs need a relatively short time to
observe a primary outcome, adding to their potential value in perioperative medicine. We

present below two potential examples of such trials.

A potential platform trial for postoperative delirium

Delirium is a common neuropsychiatric syndrome defined in Diagnostic and Statistical Manual
of Mental Disorders (DSM-5) as disturbance of attention, awareness and cognition which
develops over a short period of time, which represents a change from baseline and tends to
fluctuate over the course of the day.* Postoperative delirium (POD) delays mobilisation and
discharge, and increases the need for social input. POD is also associated with higher
mortality, poorer long-term functional outcomes, institutionalisation, anxiety and
depression.*®>! There is also emerging evidence that suggests that POD and other
perioperative neurocognitive disorders can persist in some patients whose risk of dementia
and cognitive dysfunction is also increased.”* >3 The negative sequelae of POD is recognised,
clinical care has so far failed to universally adopt an evidence based approach in both its

prevention and management.
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Systematic reviews have highlighted promising interventions that could be tested (Fig. 2).>%
> Potential pharmacological interventions include the use of intraoperative
electroencephalogram monitoring,”® depth of anaesthesia-guided anaesthesia,”’ total
intravenous anaesthesia,”® °° steroids®® and dexmedetomidine.®® Non-pharmacological

interventions include cognitive prehabilitation,®? and patient and family education.®® Multiple

interventions can be tested simultaneously in patients according to their stratified risk.

Whilst our understanding of POD syndrome continues to develop, the complex aetiology of
delirium as a syndrome becomes ever apparent. Direct brain insults such as hypoxia,
hypotension, medications and metabolic derangement can provoke delirium in the
perioperative setting, which is often worsened by acute stress response brought on by sepsis,
inflammation and surgery.>* 4 It is perhaps unsurprising that clinical trials which focused on
single interventions applied to whole patient group have so far been unable to provide a
panacea to delirium. Two recent large randomised controlled trials that compared the impact
of general versus regional anaesthesia in patients with hip fractures failed to demonstrate
significant difference in incidence of POD.%> % |n comparison, complex, multi-component
interventions targeting specific risk factors were able to reduce incidence of delirium in
medical inpatients and patients following elective and hip fracture surgery.®”-%° It is therefore
not unreasonable to hypothesise that ‘one size does not fit all’, and a more targeted approach
is required to identify those who may be at risk of developing POD and what specific targeted

intervention would be effective.

A platform trial design can allow evaluation of multiple interventions to prevent and manage

delirium to be tested simultaneously in a cohesive and systematic manner.>> There are key
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study design considerations. Firstly, a potential platform trial for POD must include patients
who are at risk of developing the condition, and those with pre-existing cognitive dysfunction
or dementia who arguably are most vulnerable should not be excluded. Risk stratification
should include frailty, sarcopaenia, and preoperative cognitive screening.”® 7% The role of
preoperative screening using inflammatory biomarkers remains unclear and cannot be
recommended.”? Such a trial could have separate strata for patients that do in fact develop

POD that then become eligible for other domains/treatments.

A potential platform trial for surgical site infection

Surgical site infections (SSIs) are a major and frequent postoperative complication.”? SSls have
been shown to increase hospital stay, healthcare costs, and patient disability.”® 74 The World
Health Organization (WHO),”> US Centers for Disease Control and Prevention (CDC),’® UK
National Institute for Health and Care Excellence (NICE),”” and the Surgical Care Improvement
Project (SCIP),’® are but a few of the many organisations to issue evidenced-based
recommendations designed specifically to reduce the frequency of SSIs (Table 2). Indeed, the
adoption of these bundled processes of care have been shown to reduce the incidence of
SSIs.”® The major problem with these recommendations is that they are not easily and/or
uniformly employed across the surgical spectrum.8 One possible reason for hesitancy may
be that the strength of evidence is generally low, and often the recommendations from one
group conflicts with another. Despite the long history of these recommendations, recent

clinical trials show that the incidence of SSlIs remains unacceptably high.8% 82

There are a number of SSI recommendations that relate specifically to anaesthesia and

perioperative medicine (Table 2). Most are “conditional” and so require further study, or are
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otherwise derived from small trials. There is an urgent need to improve our understanding of

effectiveness of these interventions. The most recent WHO global guidelines for the

prevention of SSI address the following domains:”>

1.

Immunosuppressive medications

The WHO meta-analysis includes 8 studies,’”> but these studies pertained only to
patients with rheumatoid arthritis and only evaluated methotrexate and TNF
inhibitors. Overall, the included studies covered a limited number of events and the
results had very wide confidence intervals (Cls). There were no randomised trials
including patients receiving long-term steroid therapy. However, several retrospective
analyses of National Surgical Quality Improvement Program (NSQIP) data show
increased SSls in these patients.®3 It is unclear how an effective mode of discontinuing
long-term steroids would work, or even if it is practical. Furthermore, any such
intervention would run the risk of exacerbating the underlying disease being treated
with steroids. Short-term use does not increase surgical site infections.8! In addition,
there are limited data to guide perioperative management of patients being treated

with the newer biologics like monoclonal antibodies.84 8>

Antibiotic prophylaxis (timing)

Overall, 13 observational studies comparing different timing intervals for surgical
antibiotic prophylaxis with an SSI outcome have been identified and collated meta-
analytically.”> There are no randomised trials addressing this topic. The body of
retrieved evidence focused on adult patients; no study was available in the paediatric

population. Overall, antibiotic prophylaxis given after incision compared to before
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incision doubled the odds of SSI. Administration more than 120 min prior to incision
resulted in a 5-fold increase in the odds of SSI. The WHO recommendation is based on
very low-quality of evidence. The analysis shows that administration within 30 minutes
prior to incision had neither benefit or harm related to the reduction of the SSI rate
when compared to administration within 60 to 30 min prior to incision. This WHO
meta-analysis excluded a retrospective analysis in over 28,000 patients by Koch and
colleagues,®® which found the lowest prevalence for infection when antibiotic
prophylaxis was administered 15 minutes before incision; the risk increased to 2.2%
when antibiotic prophylaxis was administration more than 45 minutes before incision
and to 2.8% at 60 min before incision. Importantly, the timing recommendation varies

(60 or 120 min) in different guideline documents.

3. Intensive glucose control
A meta-analysis of 15 studies found that blood glucose target levels of less than 150
mg/dl (8.3 mmol/l), using an intensive protocol in the perioperative period, reduced
SS1.87 The intensive protocol found an inherent risk of hypoglycaemic events but
without a significant increase in serious adverse events. The risk of bias in the included
studies was serious, as many variables were scored as unclear or even high. No study
had SSI or wound infection as the primary outcome. In addition to being low quality
these studies lack generalisability as all studies were conducted primarily in cardiac or

major abdominal surgery and all patients were admitted to an ICU postoperatively.

4. Goal-directed fluid therapy
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Evidence assessed by the WHO included 3 types of studies: (i) goal directed fluid
therapy (GDFT), (ii) liberal vs. restrictive fluids, and (iii) hypotension avoidance studies.
Overall, a low quality of evidence from randomised trials shows that intraoperative
GDFT has a significant benefit in reducing the SSI rate compared to standard fluid
management.”> The systematic review found that an algorithm to dictate fluid
administration (GDFT) reduced SSI rates compared to standard management. Five
studies comparing restrictive fluid management vs. standard fluid management
showing no difference in the risk of SSI. The quality of evidence for these two
comparisons was low due to risk of bias. The definitions of restrictive fluid therapy and
the algorithms of GDFT are heterogeneous. The above analysis does not include the
results of the high-quality RELIEF trial which found that a liberal fluid strategy (11
ml/kg/hr) reduced SSI when compared to a restrictive strategy (6.5 ml/kg/hr).88
Finally, some studies found that avoiding hypotension reduced postoperative
infection.®’ The results of the soon to be completed OPTIMISE |l trial, where cardiac
output is supported with the use of inotropic agents, is expected to further inform this

knowledge base.°

Normothermia

The 2 included studies reported independently that systemic body warming has
significant benefit compared to no warming in reducing SSI following surgery.’”> Both
studies had a relatively small sample size and populations undergoing only clean or
clean-contaminated surgical procedures. Furthermore, the analysis does not include
the recently published PROTECT trial where, in 5000 patients there was no difference

in SSI rates between the warm patients (36°) and cooler patients (34.5°).°° When this
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trial is included meta-analytically the effect of a temperature >36° is negligible (OR
0.98, 95% Cl 0.83-1.25). Interestingly, in the PROTECT trial there was no advantage for

blood transfusion, myocardial injury, or death.

Perioperative oxygenation (fraction of inspired oxygen 80%)

This remains a contentious issue.’>3 An updated (2019) meta-analysis of 17 studies
in almost 8000 patients was conducted for the WHO.®* Overall, no evidence for a
reduction of SSI after the use of high oxygen fraction was found. In a subgroup of 6000
patients with tracheal intubation, a reduction in the incidence of SSI was seen (OR

0.80, 95% Cl 0.64-0.99). This WHO recommendation is supported by the strongest

evidence base.
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SSI remains a major perioperative issue, but there are important knowledge gaps and many
guideline recommendations for numerous interventions based on weak evidence. This is an
ideal situation for a multinational platform trial in which several clinical trial networks can
work off the same master protocol and share resources. Such a platform could initially have
three embedded domains for evaluation: (i) an anaesthesia-practice hygiene intervention, (ii)
a pragmatic comparison of when to administer (and when to continue) antibiotic prophylaxis,
(iii) a comparison to ensure maintenance of organ perfusion, via some form of fluid therapy
regimen. Domain adaptions could include patients with diabetes to evaluate intensive
perioperative blood glucose, and immunosuppressive therapy used for disease states such as
chronic pulmonary disease, inflammatory bowel disease, arthritis, graft vs. host disease, or
haematological cancers. Future interventions could include regional anaesthesia, blood

transfusion, and immune modulators.

Finally, any in-depth analysis should also specifically look for harms related to each on the
interventions. Specifically, what would be the net effect of withholding long-term immune
modulators, particularly patients’ health status prior to surgery. The normothermia

recommendation is no longer supported by current evidence,*® but apart from the costs there
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is seemingly little downside to providing this care given its likely benefit for patient thermal

comfort perioperatively.

Digital health and registry-based trials

Digital health technologies have greatly simplified data collection and support decentralised
studies.'% These typically support disease and surgical registries that record extensive
baseline, process and outcome data in real-world healthcare settings, offering the potential
for registry-nested clinical trials.® It is an obvious appealing option to integrate these aspects
into a perioperative platform, as has been done in related disciplines,*’-*° further maximising
efficiencies and reduces the cost of clinical trials. Existing°? 193 and future!® perioperative

quality registries are an appealing resource for this.

Sources of funding

The resources and time required to set up a platform trial are considerable but the overall
costs are less than that required for a traditional series of conventional clinical trials, each
addressing one clinical question.'% Of course, once established, the return on investment of

a platform trial will be much greater.

Very few national medical research funding agencies have systems in place to fund an ongoing
platform trial. Funding for the UK’s RECOVERY trial was to be stopped in October, 2022.106
Some see the potential and value so may fund the set up costs and initial infrastructure, but
still expect the coordinating team to demonstrate a capacity to gain funding for future

treatment groups added into the platform.
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Although several anaesthesia-perioperative medicine clinical trial networks have been highly
successful in gaining national funding for their conventional clinical trials, new strategies are
needed if platforms are to be successful. Multinational collaboration is essential, and multiple

sources of funding most likely.

Conclusions

There are excellent opportunities for anaesthetists to establish platform trials in perioperative
medicine. Platform trials are highly efficient, with the potential to provide quicker answers to
important clinical questions that lead to improved patient care. Platform trials do however,
introduce additional complexities requiring specific expertise and planning. Extensive
simulations to evaluate different design options can be time consuming at the planning stage.
Operational aspects linked to the different adaptations can be challenging and anticipation
and careful scheduling are paramount. Funding and governance are more complicated given
the evolutive nature of such trials. Collaboration and broad discussions among various

stakeholders are essential to the success of platform trials.



23

References
1 Collins R, MacMahon S. Reliable assessment of the effects of treatment on mortality and major
morbidity, I: clinical trials. Lancet 2001; 357: 373-80

2 Collins R, Bowman L, Landray M, Peto R. The magic of randomization versus the myth of real-world
evidence. N Engl J Med 2020; 382: 674-8

3 Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question: understanding time
lags in translational research. J R Soc Med 2011; 104: 510-20

4 Tunis SR, Stryer DB, Clancy CM. Practical clinical trials: increasing the value of clinical research for
decision making in clinical and health policy. JAMA 2003; 290: 1624-32

5 Ford I, Norrie J. Pragmatic trials. N Engl J Med 2016; 375: 454-63

6 Myles PS. Future of clinical trial methodology. Anesth Analg 2022; 134: 668-73

7 Sessler DI, Myles PS. Novel clinical trial designs to improve the efficiency of research.
Anesthesiology 2020; 132: 69-81

8 Story DA, Myles PS. Large multicentre trials in anaesthesia: the ANZCA Clinical Trials Group.
Anaesth Intensive Care 2005; 33: 301-2

9 The joint ACTA/ACSQHC Working Group. The value proposition of investigator-initiated clinical
trials conducted by networks. Med J Aust 2021; 214: 159-61.el

10 Chapman SJ, Aldaffaa M, Downey CL, Jayne DG. Research waste in surgical randomized controlled
trials. BrJ Surg 2019; 106: 1464-71

11 Woodcock J, LaVange LM. Master protocols to study multiple therapies, multiple diseases, or
both. New Engl J Med 2017; 377: 62-70

12 Park JIH, Detry MA, Murthy S, Guyatt G, Mills EJ. How to use and interpret the results of a
platform trial: users’ guide to the medical literature. JAMA 2022; 327: 67-74

13 Renfro LA, Sargent DJ. Statistical controversies in clinical research: basket trials, umbrella trials,
and other master protocols: a review and examples. Ann Oncol 2017; 28: 34-43

14 Berry DA. Adaptive clinical trials in oncology. Nat Rev Clin Oncol 2011; 9: 199

15 Saville BR, Berry DA, Berry NS, Viele K, Berry SM. The Bayesian time machine: accounting for
temporal drift in multi-arm platform trials. Clin Trials 2022: 17407745221112013

16 Sridhara R, Marchenko O, Jiang Q, et al. Use of nonconcurrent common control in master
protocols in oncology trials: report of an American Statistical Association Biopharmaceutical Section
open forum discussion. Stat Biopharm Res 2022; 14: 353-7



24

17 James ND, Sydes MR, Clarke NW, et al. Systemic therapy for advancing or metastatic prostate
cancer (STAMPEDE): a multi-arm, multistage randomized controlled trial. BJU Int 2009; 103: 464-9

18 Wise J, Coombes R. Covid-19: The inside story of the RECOVERY trial. BMJ 2020; 370: m2670

19 Angus DC, Berry S, Lewis RJ, et al. The REMAP-CAP (randomized embedded multifactorial
adaptive platform for community-acquired pneumonia) study. rationale and design. Ann Am Thorac
Soc 2020; 17: 879-91

20 DeMets DL, Ellenberg SS. Data monitoring committees - expect the unexpected. N Engl J Med
2016; 375: 1365-71

21 Sirkis T, Jones B, Bowden J. Should RECOVERY have used response adaptive randomisation?
Evidence from a simulation study. BMC Med Res Methodol 2022; 22: 216

22 Gotmaker R, Barrington MJ, Reynolds J, Trippa L, Heritier S. Bayesian adaptive design: the future
for regional anesthesia trials? Reg Anesth Pain Med 2019

23 Dimairo M, Pallmann P, Wason J, et al. The Adaptive designs CONSORT Extension (ACE)
statement: a checklist with explanation and elaboration guideline for reporting randomised trials
that use an adaptive design. Bmj 2020; 369: m115

24 Coalition. APT. Adaptive platform trials: definition, design, conduct and reporting considerations.
Nat Rev Drug Discov 2019; 18: 797-807

25 Ryan EG, Couturier DL, Heritier S. Bayesian adaptive clinical trial designs for respiratory medicine.
Respirology 2022

26 Royston P, Barthel FM, Parmar MK, Choodari-Oskooei B, Isham V. Designs for clinical trials with
time-to-event outcomes based on stopping guidelines for lack of benefit. Trials 2011; 12: 81

27 Jaki T, Pallmann P, Magirr D. The R Package MAMS for designing multi-arm multi-stage clinical
trials. Journal of Statistical Software 2019; 88: 1 - 25

28 Longini IM, Yang Y, Fleming TR, et al. A platform trial design for preventive vaccines against
Marburg virus and other emerging infectious disease threats. Clin Trials 2022: 17407745221110880

29 WHO Solidarity Trial Consortium. Remdesivir and three other drugs for hospitalised patients with
COVID-19: final results of the WHO Solidarity randomised trial and updated meta-analyses. Lancet
2022; 399: 1941-53

30 Meyer EL, Mesenbrink P, Dunger-Baldauf C, et al. The evolution of master protocol clinical trial
designs: a systematic literature review. Clin Ther 2020; 42: 1330-60

31 Alexander BM, Ba S, Berger MS, et al. Adaptive global innovative learning environment for
glioblastoma: GBM AGILE. Clin Cancer Res 2018; 24: 737-43



25

32 Reis G, Dos Santos Moreira Silva EA, Medeiros Silva DC, et al. Effect of early treatment with
metformin on risk of emergency care and hospitalization among patients with COVID-19: The
TOGETHER randomized platform clinical trial. Lancet Reg Health Am 2022; 6: 100142

33 Gordon AC, Mouncey PR, Al-Beidh F, et al. Interleukin-6 Receptor Antagonists in Critically Il
Patients with Covid-19. N Engl J Med 2021; 384: 1491-502

34 Clark AS, Yau C, Wolf DM, et al. Neoadjuvant T-DM1/pertuzumab and
paclitaxel/trastuzumab/pertuzumab for HER2(+) breast cancer in the adaptively randomized I-SPY2
trial. Nat Commun 2021; 12: 6428

35 Angus DC, Derde L, Al-Beidh F, et al. Effect of Hydrocortisone on Mortality and Organ Support in
Patients With Severe COVID-19: The REMAP-CAP COVID-19 Corticosteroid Domain Randomized
Clinical Trial. Jama 2020; 324: 1317-29

36 Arabi YM, Gordon AC, Derde LPG, et al. Lopinavir-ritonavir and hydroxychloroquine for critically ill
patients with COVID-19: REMAP-CAP randomized controlled trial. Intensive Care Med 2021; 47: 867-
86

37 McGlothlin AE, Viele K. Bayesian Hierarchical Models. Jama 2018; 320: 2365-6

38 Goligher EC, Bradbury CA, McVerry BJ, et al. Therapeutic Anticoagulation with Heparin in Critically
Ill Patients with Covid-19. N Engl J Med 2021; 385: 777-89

39 Lawler PR, Goligher EC, Berger JS, et al. Therapeutic Anticoagulation with Heparin in Noncritically
Il Patients with Covid-19. N Engl J Med 2021; 385: 790-802

40 Estcourt LJ, Turgeon AF, McQuilten ZK, et al. Effect of Convalescent Plasma on Organ Support-
Free Days in Critically Ill Patients With COVID-19: A Randomized Clinical Trial. Jama 2021; 326: 1690-
702

41 Bradbury CA, Lawler PR, Stanworth SJ, et al. Effect of Antiplatelet Therapy on Survival and Organ
Support-Free Days in Critically Ill Patients With COVID-19: A Randomized Clinical Trial. Jama 2022;
327:1247-59

42 Earwaker M, Villar S, Fox-Rushby J, et al. Effect of high-flow nasal therapy on patient-centred
outcomes in patients at high risk of postoperative pulmonary complications after cardiac surgery: a
study protocol for a multicentre adaptive randomised controlled trial. Trials 2022; 23: 232

43 Miles LF, Burt C, Arrowsmith J, et al. Optimal protamine dosing after cardiopulmonary bypass:
The PRODOSE adaptive randomised controlled trial. PLoS Med 2021; 18: e1003658

44 Poonai N, Coriolano K, Klassen T, et al. Adaptive randomised controlled non-inferiority
multicentre trial (the Ketodex Trial) on intranasal dexmedetomidine plus ketamine for procedural
sedation in children: study protocol. BMJ Open 2020; 10: e041319



26

45 European Delirium A, American Delirium S. The DSM-5 criteria, level of arousal and delirium
diagnosis: inclusiveness is safer. BMIC Med 2014; 12: 141-

46 Edlund A, Lundstrom M, Lundstrom G, Hedqvist B, Gustafson Y. Clinical profile of delirium in
patients treated for femoral neck fractures. Dement Geriatr Cogn Disord 1999; 10: 325-9

47 Zakriya K, Sieber FE, Christmas C, Wenz Sr JF, Franckowiak S. Brief postoperative delirium in hip
fracture patients affects functional outcome at three months. Anesthesia & Analgesia 2004; 98:
1798-802

48 Kat MG, Vreeswijk R, de Jonghe JF, et al. Long-term cognitive outcome of delirium in elderly hip
surgery patients. A prospective matched controlled study over two and a half years. Dement Geriatr
Cogn Disord 2008; 26: 1-8

49 Kat MG, de Jonghe JF, Vreeswijk R, et al. Mortality associated with delirium after hip-surgery: a 2-
year follow-up study. Age Ageing 2011; 40: 312-8

50 Eeles EM, Hubbard RE, White SV, O'Mahony MS, Savva GM, Bayer AJ. Hospital use,
institutionalisation and mortality associated with delirium. Age Ageing 2010; 39: 470-5

51 Witlox J, Eurelings LS, de Jonghe JF, Kalisvaart KJ, Eikelenboom P, van Gool WA. Delirium in elderly
patients and the risk of postdischarge mortality, institutionalization, and dementia: a meta-analysis.
JAMA 2010; 304: 443-51

52 Lee KH, Ha YC, Lee YK, Kang H, Koo KH. Frequency, risk factors, and prognosis of prolonged
delirium in elderly patients after hip fracture surgery. Clin Orthop Relat Res 2011; 469: 2612-20

53 Slor CJ, Adamis D, Jansen RW, et al. Delirium motor subtypes in elderly hip fracture patients: risk
factors, outcomes and longitudinal stability. J Psychosom Res 2013; 74: 444-9

54 Swarbrick CJ, Partridge JSL. Evidence-based strategies to reduce the incidence of postoperative
delirium: a narrative review. Anaesthesia 2022; 77: 92-101

55 Oh ES, Akeju O, Avidan MS, et al. A roadmap to advance delirium research: Recommendations
from the NIDUS Scientific Think Tank. Alzheimer's & Dementia 2020; 16: 726-33

56 Fritz BA, King CR, Ben Abdallah A, et al. Preoperative Cognitive Abnormality, Intraoperative
Electroencephalogram Suppression, and Postoperative Delirium: A Mediation Analysis.
Anesthesiology 2020; 132: 1458-68

57 Evered LA, Chan MTV, Han R, et al. Anaesthetic depth and delirium after major surgery: a
randomised clinical trial. Br J Anaesth 2021; 127: 704-12

58 Miller D, Lewis SR, Pritchard MW, et al. Intravenous versus inhalational maintenance of
anaesthesia for postoperative cognitive outcomes in elderly people undergoing non-cardiac surgery.
Cochrane Database of Systematic Reviews 2018



27

59 Acharya NK, Goldwaser EL, Forsberg MM, et al. Sevoflurane and Isoflurane induce structural
changes in brain vascular endothelial cells and increase blood—-brain barrier permeability: Possible
link to postoperative delirium and cognitive decline. Brain Research 2015; 1620: 29-41

60 Kluger MT, Skarin M, Collier J, et al. Steroids to reduce the impact on delirium (STRIDE): a double-
blind, randomised, placebo-controlled feasibility trial of pre-operative dexamethasone in people
with hip fracture. Anaesthesia 2021; 76: 1031-41

61 van Norden J, Spies CD, Borchers F, et al. The effect of peri-operative dexmedetomidine on the
incidence of postoperative delirium in cardiac and non-cardiac surgical patients: a randomised,
double-blind placebo-controlled trial. Anaesthesia 2021; 76: 1342-51

62 Humeidan ML, Reyes JC, Mavarez-Martinez A, et al. Effect of Cognitive Prehabilitation on the
Incidence of Postoperative Delirium Among Older Adults Undergoing Major Noncardiac Surgery: The
Neurobics Randomized Clinical Trial. JAMA Surg 2021; 156: 148-56

63 Peden CJ, Miller TR, Deiner SG, Eckenhoff RG, Fleisher LA. Improving perioperative brain health:
an expert consensus review of key actions for the perioperative care team. Br J Anaesth 2021; 126:
423-32

64 Oh ES, Fong TG, Hshieh TT, Inouye SK. Delirium in Older Persons: Advances in Diagnosis and
Treatment. Jama 2017; 318: 1161-74

65 Neuman MD, Feng R, Carson JL, et al. Spinal Anesthesia or General Anesthesia for Hip Surgery in
Older Adults. N Engl J Med 2021; 385: 2025-35

66 Li T, Li J, Yuan L, et al. Effect of Regional vs General Anesthesia on Incidence of Postoperative
Delirium in Older Patients Undergoing Hip Fracture Surgery: The RAGA Randomized Trial. Jama 2022;
327:50-8

67 Inouye SK, Bogardus ST, Jr., Charpentier PA, et al. A multicomponent intervention to prevent
delirium in hospitalized older patients. N Engl J Med 1999; 340: 669-76

68 Marcantonio ER, Flacker JM, Wright RJ, Resnick NM. Reducing delirium after hip fracture: a
randomized trial. J Am Geriatr Soc 2001; 49

69 Deeken F, Sdnchez A, Rapp MA, et al. Outcomes of a Delirium Prevention Program in Older
Persons After Elective Surgery: A Stepped-Wedge Cluster Randomized Clinical Trial. JAMA Surgery
2022; 157: e216370-e

70 Welch C, Majid Z, Greig C, Gladman J, Masud T, Jackson T. Interventions to ameliorate reductions
in muscle quantity and function in hospitalised older adults: a systematic review towards acute
sarcopenia treatment. Age Ageing 2020; 50: 394-404

71 Noah AM, Almghairbi D, Evley R, Moppett IK. Preoperative inflammatory mediators and
postoperative delirium: systematic review and meta-analysis. BrJ Anaesth 2021; 127: 424-34



28

72 International Surgical Outcomes Study Group. Global patient outcomes after elective surgery:
prospective cohort study in 27 low-, middle- and high-income countries. Br J Anaesth 2016; 117:
601-9

73 Willingham M, Rangrass G, Curcuru C, et al. Association between postoperative complications
and lingering post-surgical pain: an observational cohort study. Br J Anaesth 2020; 124: 214-21

74 Hanley C, Ladha KS, Clarke HA, Cuthbertson BC, Wijeysundera DN, Investigators MS. Association
of postoperative complications with persistent post-surgical pain: a multicentre prospective cohort
study. Br J Anaesth 2022; 128: 311-20

75 World Health Organization. Global guidelines for the prevention of surgical site infection, 2nd ed.,
2020

76 Centers for Disease Control (USA). Guideline for Prevention of Surgical Site Infection (2017).
https://www.cdc.gov/infectioncontrol/guidelines/ssi/index.html, 2017

77 National Institiute for Health Care Excellence (NICE). Surgical site infections: prevention and
treatment. https://www.nice.org.uk/guidance/ng125, 2019

78 Rosenberger LH, Politano AD, Sawyer RG. The surgical care improvement project and prevention
of post-operative infection, including surgical site infection. Surg Infect (Larchmt) 2011; 12: 163-8

79 Zywot A, Lau CSM, Stephen Fletcher H, Paul S. Bundles prevent surgical site infections after
colorectal surgery: meta-analysis and systematic review. J Gastrointest Surg 2017; 21: 1915-30

80 Stulberg JJ, Delaney CP, Neuhauser DV, Aron DC, Fu P, Koroukian SM. Adherence to surgical care
improvement project measures and the association with postoperative infections. JAMA 2010; 303:
2479-85

81 Corcoran TB, Myles PS, Forbes AB, et al. Dexamethasone and surgical-site infection. N Engl J Med
2021; 384: 1731-41

82 Sessler DI, Pei L, Li K, et al. Aggressive intraoperative warming versus routine thermal
management during non-cardiac surgery (PROTECT): a multicentre, parallel group, superiority trial.
Lancet 2022; 399: 1799-808

83 Kittle H, Ormseth A, Patetta MJ, Sood A, Gonzalez MH. Chronic corticosteroid use as a risk factor
for perioperative complications in patients undergoing total joint arthroplasty. J Am Acad Orthop
Surg Glob Res Rev 2020; 4: e2000001

84 Law CCY, Narula A, Lightner AL, McKenna NP, Colombel JF, Narula N. Systematic review and meta-
analysis: preoperative vedolizumab treatment and postoperative complications in patients with
inflammatory bowel disease. J Crohns Colitis 2018; 12: 538-45

85 Yung DE, Horesh N, Lightner AL, et al. Systematic review and meta-analysis: vedolizumab and
postoperative complications in inflammatory bowel disease. Inflamm Bowel Dis 2018; 24: 2327-38


https://www.cdc.gov/infectioncontrol/guidelines/ssi/index.html
https://www.nice.org.uk/guidance/ng125

29

86 Koch CG, Nowicki ER, Rajeswaran J, Gordon SM, Sabik JF, 3rd, Blackstone EH. When the timing is
right: antibiotic timing and infection after cardiac surgery. J Thorac Cardiovasc Surg 2012; 144: 931-7
ed

87 de Vries FE, Gans SL, Solomkin JS, et al. Meta-analysis of lower perioperative blood glucose target
levels for reduction of surgical-site infection. BrJ Surg 2017; 104: e95-e105

88 Myles PS, Bellomo R, Corcoran T, et al. Restrictive versus liberal fluid therapy for major abdominal
surgery. N Engl J Med 2018; 378: 2263-74

89 Futier E, Pereira B, Jaber S. Organ dysfunction after surgery in patients treated with individualized
or standard blood pressure management-reply. JAMA 2018; 319: 721-2

90 Edwards MR, Forbes G, MacDonald N, et al. Optimisation of perioperative cardiovascular
management to improve surgical outcome Il (OPTIMISE Il) trial: study protocol for a multicentre
international trial of cardiac output-guided fluid therapy with low-dose inotrope infusion compared
with usual care in patients undergoing major elective gastrointestinal surgery. BMJ Open 2019; 9:
e023455

91 Myles PS, Kurz A. Supplemental oxygen and surgical site infection: getting to the truth. BrJ
Anaesth 2017; 119: 13-5

92 Myles PS, Carlisle JB, Scarr B. Evidence for compromised data integrity in studies of liberal peri-
operative inspired oxygen. Anaesthesia 2019; 74: 573-84

93 Myles P, Kasza J, Turner T. Credibility of subgroup findings in clinical trials and meta-analyses. Br J
Anaesth 2021; 127: 11-4

94 de Jonge S, Egger M, Latif A, et al. Effectiveness of 80% vs 30-35% fraction of inspired oxygen in
patients undergoing surgery: an updated systematic review and meta-analysis. Br J Anaesth 2019;
122: 325-34

95 Sharma A, Fernandez PG, Rowlands JP, Koff MD, Loftus RW. Perioperative infection transmission:
the role of the anesthesia provider in infection control and healthcare-associated infections. Curr
Anesthesiol Rep 2020; 10: 233-41

96 Munoz-Price LS, Lubarsky DA, Arheart KL, et al. Interactions between anesthesiologists and the
environment while providing anesthesia care in the operating room. American journal of infection
control 2013; 41: 922-4

97 Marson BA, Craxford S, Valdes AM, Ollivere BJ. Are facemasks a priority for all staff in theatre to
prevent surgical site infections during shortages of supply? A systematic review and meta-analysis.
Surgeon 2021; 19: e132-e9

98 Scholten R, Leijtens B, Hannink G, Kamphuis ET, Somford MP, van Susante JLC. General anesthesia
might be associated with early periprosthetic joint infection: an observational study of 3,909
arthroplasties. Acta Orthop 2019; 90: 554-8



30

99 Zorrilla-Vaca A, Grant MC, Mathur V, Li J, Wu CL. The impact of neuraxial versus general
anesthesia on the incidence of postoperative surgical site infections following knee or hip
arthroplasty: A meta-analysis. Reg Anesth Pain Med 2016; 41: 555-63

100 Neuman MD, Feng R, Carson JL, et al. Spinal anesthesia or general anesthesia for hip surgery in
older adults. N Engl J Med 2021; 385: 2025-35

101 Dorsey ER, Kieburtz K. The triple aim of clinical research. Clin Trials 2021; 18: 511-3

102 Wagstaff D, Moonesinghe SR, Fulop NJ, Vindrola-Padros C. Qualitative process evaluation of the
Perioperative Quality Improvement Programme (PQIP): study protocol. BMJ Open 2019; 9: e030214

103 Colquhoun DA, Shanks AM, Kapeles SR, et al. Considerations for integration of perioperative
electronic health records across institutions for research and quality improvement: the approach
taken by the Multicenter Perioperative Outcomes Group. Anesth Analg 2020; 130: 1133-46

104 Reilly JR, Deng C, Brown WA, et al. Towards a national perioperative outcomes registry: A survey
of perioperative electronic medical record utilisation to support quality assurance and research at
Australian and New Zealand College of Anaesthetists Clinical Trials Network hospitals in Australia.
Anaesth Intensive Care 2022; 50: 189-96

105 Park JJH, Sharif B, Harari O, et al. Economic evaluation of cost and time required for a platform
trial vs conventional trials. JAMA network open 2022; 5: 2221140

106 Mahase E. Covid-19: Recovery trial set to lose funding as proposal to examine flu drugs is
rejected. BMJ; 378: 01809



31

Figure 1. A single domain platform trial comparing 3 treatments (1 - 3) versus control, adding in 4
subsequent treatments (4 - 7), with assignment to a total of 5 treatments stopped during the life

cycle of the platform.
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*The control group may include the entire control cohort across the lifecycle of the trial (both
“nonconcurrent” and “concurrent” control groups) or be a subset that was enrolled and randomised
in the same time period as the particular treatment being evaluated (“concurrent control group”).



Figure 2. Potential prophylaxis strategies for postoperative delirium and other perioperative
neurocognitive disorders.
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Table 1. Examples of potential platform trials in anaesthesia and perioperative medicine.

Perioperative complications/challenges
Delirium

Respiratory complications

Surgical site infection

Enhanced recovery care bundle
Myocardial injury

Cancer recurrence

Pain relief in labour

Types of surgery

Knee arthroplasty
Cardiac surgery
Caesarean section
Emergency laparotomy
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Table 2. WHO surgical site infection guidelines: recommended processes during anaesthesia/perioperative care.
Strength of No. in Potential Systematic review:
Process Recommendation Intervention evidence MA Harms OR (95% Cl) Reference
Immunosuppressive Do not discontinue Conditional: 249 Exacerbate Web appendix 12
drugs immunosuppressive very low quality underlying
medication prior to disease state PADDI trial results
surgery not considered
Timing of antibiotic Within 120 minutes Antibiotic Strong: No Increased <120vs.>120 Web appendix 5
prophylaxis* before incision prophylaxis moderate quality | RCTs infections 2° 5.26 (3.3-8.4) Based only on
to low Pre vs post observational studies
antibiotic incision
concentration | 1.9 (1.05-3.4)
Oxygenation For adults undergoing 80% inspired Conditional: 5976 Atelectasis, 80% vs. 30% BrJ Anesth 2019:
Also recommended by general anaesthesia fraction of moderate quality loss of lung Intubated only 122: 289
NICE, CDC, SCIP with tracheal oxygen volume** 0.80 (0.64-0.99)
intubation use 80%
oxygen
Normothermia Use warming devices in | Maintain core Conditional: 5058 Forced air 0.98 (0.83-1.25) | Web appendix 14
Also recommended by the operating room temp >36 moderate quality warming Reassessed after
NICE, SCIP, CDC and during the surgical | degrees increases recent PROTECT
procedure laminar flow study
of particles
Glucose control Intensive perioperative | No specific Conditional: 2836 Unrecognised | 0.43(0.29-0.63) | BrJ Surg 2017; 104:
blood glucose control target blood low quality hypo- e95—-e105
(NICE, CDC, SCIP have (both diabetic and non- | glucose (150 glycaemia
differing targets ) diabetic adult patients) = mg/dlis the All studies
most studies conducted in ICU
target) setting
Goal Directed Fluid GDFT is recommended Conditional: 2830 Central GDFT vs SOC Web appendix 16
Therapy (GDFT) intraoperatively to very low to low venous 0.53 (0.35-0.88)

reduce the risk of SSI.

quality
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Also Recommended by

catheter Restrictive vs. Did not include
NICE

complications | liberal fluids RELIEF or OPTIMIZE Il
0.73(0.41-1.28) | trials

WHO = World Health Organization; NICE = National Institute of Health and Care Excellence; CDC =Centers for Disease Control and Prevention; SCIP = Surgical
Care Improvement Project: SOC = standard of care

MA = meta-analysis
*the recommendations from NICE is < 60 minutes, with adjustment for tourniquet
**a meta-analysis of increased oxygen fraction could not identify any harms
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