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APPENDIX 10 to WHiTE Platform Master Protocol 

 

 

World Hip Trauma Evaluation 10 

Lidocaine Intravenous Trial (LIT) 

 

This appendix should be read with the accompanying WHiTE Platform Master Protocol. This appendix 

describes only the additional details relevant to the conduct of this particular randomised comparison 

within the context of the overarching master protocol. Based on Protocol Appendix Version 8.0, 

24Mar2025. 

 

For Master Platform please refer to  

Costa, M et al. The World Hip Trauma Evaluation (WHiTE) platform trial: a framework for randomized 

comparisons of interventions for fragility hip fracture. Bone Jt. Open 2025 (Apr)2;6(4):383-390. 

 

 

 

This comparison is funded by the National Institute for Health Research and Care (NIHR) Research for 
Patient Benefit Programme. The views expressed are those of the author(s) and not necessarily those of 
the NIHR or the Department of Health and Social Care. 



Date and version No:  V8.0 24Mar2025 

Clinical Research Protocol Template version 15.0   CONFIDENTIAL 

© Copyright: The University of Oxford and Oxford University Hospitals NHS Foundation Trust 2019   

Page 2 of 24 

PLAIN ENGLISH SUMMARY  

 
This study has been designed following a James Lind Alliance Patient and Public Research Priority Setting 
Partnership, which identified the following question as a top research priority: “What are the best 
treatments to prevent and treat confusion and delirium after surgery in adults with a broken bone in the 
leg?” The study has been co-produced with the UK Musculoskeletal Trauma Patient and Public 
Involvement Group.  
 
A broken hip (hip fracture) is a very serious injury that requires surgery to repair or replace the broken 
bone followed by a long period in hospital to recover. Around a quarter of patients with hip fracture die 
within a year and those that survive have a permanent loss of their quality of life. Worldwide there are 
1.3 million hip fractures each year, with more than 70,000 in the UK. 
 
Around a quarter of patients who have a hip fracture have an episode of ‘delirium’ after their surgery. 
Delirium is a condition where the patient loses awareness of themselves and their environment, and has 
difficulty thinking clearly. For relatives and friends, as well as the patient, delirium is very disturbing. The 
symptoms of delirium are similar to those of patients with dementia but develop over a short period and 
tend to vary over time. The great majority of patients suffering with delirium recover quite quickly, but 
delirium leads to longer hospital stays and a greater risk of complications. Delirium is also associated 
with an increased risk of developing dementia in later life. 
 
Inflammation, caused by the hip fracture and by the surgery to repair the hip, is thought to be the root 
cause of delirium. This study will investigate the use of a drug called ‘lidocaine’ to see if it reduces the 
risk of delirium after surgery for a hip fracture. Lidocaine is already used very widely in the NHS as a local 
anaesthetic, but it also has a strong anti-inflammatory effect. If lidocaine is given to a patient during 
surgery to reduce inflammation, it may reduce the severity of delirium after surgery.  
 
This study is open to all patients aged over 60 years with a hip fracture, apart from the very small 
number of patients who have an allergy or another reason not to have lidocaine. Eligible patients will be 
approached about the study before their treatment where possible. Patients who are unable to consent 
for themselves may take part in the trial with the agreement of their relatives or an independent doctor, 
who will be known as legal representatives.  
 
Patients from at least 12 hospitals in the UK will be approached to take part in the study. 564 
participants will take part. Half will be allocated by chance to a slow injection of lidocaine during their 
surgery, and half to a placebo injection containing no lidocaine. Neither the patients nor their doctors 
will know which treatment they had to make the study fair. All other elements of the patients’ treatment 
will follow the normal care pathway for all hip fracture patients at the hospital.  
 
We will use a series of simple questions to measure symptoms of delirium in the first five days after 
surgery. We will also assess the patients’ mobility, quality of life and complications and review if they 
develop symptoms of dementia in the 12 months after surgery. We will also work out the cost of the 
treatment – for the individual, for the health service and in terms of social support in the year following 
the fracture. We will also ask people for their permission to monitor their long-term health outcome 
from national databases that are already being routinely collected. Any information collected from these 
databases will not contain any details which could identify the patient. 
 
The results will be presented at scientific meetings and published in medical journals. Patient 
representatives will produce a lay summary and take the results to patient advocacy groups and share 
them through social media.
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1 BACKGROUND AND RATIONALE 

1.1 What is the clinical problem being addressed? 

Delirium is a common neuropsychiatric syndrome defined as disturbance of attention, awareness and 

cognition which develops over a short period of time, represents a change from baseline and tends to 

fluctuate during the course of the day.1 Older patients with hip fracture are at particularly high risk of 

developing post-operative delirium due to the physiological stress and inflammation from the injury, pain 

and associated analgesia, and the surgery required to treat the broken bone.2UK national audit data for 

2018 showed that 25% of all patients with hip fracture suffered with post-operative delirium.3 As well as 

being distressing for patients and their families, post-operative delirium is associated with poor functional 

outcomes, reduced quality of life, longer hospital stays and increased mortality.4 People with hip fracture 

admitted from their own home who develop delirium are twice as likely to die while in hospital, and nearly 

four times more likely to need placement in a nursing home, compared to those who do not develop 

delirium in the post-operative period.5 Furthermore, post-operative delirium is also closely associated with 

long-term cognitive impairment.6–13 

In this trial we will investigate if an infusion of the local anaesthetic lidocaine during surgery, will have an 

effect on delirium symptoms in the immediate post-operative period and on the development of cognitive 

impairment, quality of life and mortality in the following year. 

1.2 How does the existing literature support this proposal? 

The development of delirium and long-term cognitive impairment has been shown to be associated with 

the inflammatory response following surgery. The cytokines released in the periphery as a result of the 

injury and the surgical trauma lead to increased permeability of the blood brain barrier,14 ingress of 

activated leucocytes and activation of central nervous system microglia, which lead to neuronal injury and 

delirium.5 A wide variety of inflammatory mediators have been implicated in the development of delirium, 

including TNF, IL-4 and IL-6.15 

In 2016, a Cochrane review of interventions for preventing delirium in hospitalised patients found only six 

trials including a total of merely 866 patients.16 They found that just one study of 126 hip fracture patients 

comparing proactive geriatric consultation with usual care was sufficiently powered to detect a difference 

in the primary outcome, incident delirium. The review concluded that “Research evidence on effectiveness 

of interventions to prevent delirium is sparse” and “Further studies of delirium prevention are needed” 

We systematically reviewed the literature since that Cochrane review. There have been trials investigating 

blood transfusion,17 rivastigmine patches,18 post-operative analgesia regimes,19 and types of 

anaesthesia/sedation,20–22 but most of these studies were designed to treat the symptoms of delirium, 

rather than the underlying inflammation which causes it. 

One trial investigated the effect on delirium of methylprednisolone (an anti-inflammatory drug) vs placebo 

in patients having surgery for hip fracture. This study found some evidence of a benefit in secondary 

outcomes, including suppression of cytokine response, but no significant difference in the primary 

outcome of delirium severity score over the first three post-operative days.23 However, that was a small, 

single centre trial excluding those who lacked capacity, so therefore those at most risk. 

There are no trials registered using intravenous lidocaine in the context of hip fracture, or other 

interventions designed specifically to target inflammatory pathways in the peri-operative period. At the 
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time of developing this appendix, the ALLEGRO trial24 is investigating the effect of lidocaine on 

gastrointestinal function in patients undergoing gastrointestinal surgery. Gastrointestinal surgery is a 

different population with a much lower risk of delirium, and delirium is not the primary outcome of that 

study. The results of that study will therefore be complementary to this proposal but not addressing the 

same questions. 

The trials reported above, with the exception of the methylprednisolone trial, have used agents aimed at 

treating delirium symptomatology, whereas our trial will act directly on the potential inflammatory 

mechanism. 

Use of intravenous lidocaine is associated with significant reductions in interleukin-6 in the early post-

operative period (SMD -1.70 [-3.17—0.24]); elevated IL-6 is the most commonly identified cytokine change 

in people with delirium. Lidocaine prevents leucocyte adherence to endothelium when administered 

before and after injury.25,26 There is also some evidence of a direct neuroprotective effect on neuronal 

energy balance and homeostasis following hypoxic injury.27 

Recent consensus statements have recognised the importance of safe use of intravenous lidocaine, 

particularly when used outside of the operating theatre (distinct to this protocol).28 This protocol has been 

developed with full reference to these statements, and the views of other clinicians and researchers. The 

need for research to demonstrate the benefits (or lack of benefit) of intravenous lidocaine is recognised. 

In summary, there is evidence that intravenous lidocaine may have beneficial effects on delirium, 

mediated through its effects on inflammation, but this hypothesis needs to be tested in the context of a 

large randomised trial. 

1.3 Need for this comparison 

Avoiding post-operative delirium is a priority for the NHS; reducing delirium is a ‘Key Performance 

Indicator’ for the UK National Hip Fracture Database (NHFD) and is linked to Best Practice Tariff payments 

in England.29 Delirium is a devastating acute neuropsychiatric syndrome, common in people with hip 

fracture, and associated with adverse outcomes.2 Despite this, there are no treatments to prevent or 

ameliorate delirium, in part due to our poor understanding of the underlying biology.   

A recent NIHR James Lind Alliance Research Priority Setting Partnership, identified: “What are the best 

treatments to prevent and treat confusion and delirium after surgery in adults with a fragility fracture of 

the lower limb?” as a key research priority. It also addresses a key research question in the forthcoming 

Association of Anaesthetists’ guidance on perioperative management of hip fracture: “What are the best 

anaesthetic interventions to prevent and treat confusion and delirium after surgery for hip fracture?” This 

proposal falls within the remit of the current NIHR injuries, accidents and urgent and emergency care 

themed call, in particular the management and treatment of the commonest major injury in older people.  
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2 OBJECTIVES AND OUTCOME MEASURES 

2.1  Primary objective 

To compare peak delirium in the 5 days following hip fracture surgery between the treatment groups. 

2.2 Secondary objectives 

1. To compare cognitive impairment scores at 4 and 12 months post-diagnosis of a hip fracture 

between the treatment groups. 

2. To compare peak delirium screening in the 5 days following hip fracture surgery between the 

treatment groups. 

3. To compare pain in the 5 days following hip fracture surgery between the treatment groups. 

4. To compare health-related quality of life at 4* and 12 months post-diagnosis of a hip fracture 

between the treatment groups. 

5. To compare mortality risk within the first 12 months post-diagnosis of a hip fracture between the 

treatment groups. 

6. To compare mobility at 4* and 12 months post-diagnosis of a hip fracture between the 

treatment groups. 

7. To compare residential status at 4* and 12 months post-diagnosis of a hip fracture between the 

treatment groups. 

8. To compare risk and pattern of complications at 4* and 12 months post-diagnosis of a hip 

fracture between the treatment groups. 

9. To compare the healthcare and broader resource implications at 4* and 12 months post-

diagnosis of a hip fracture between the treatment groups. 

*These time-points indicate that these objectives are already collected as part of the overarching 

platform.  

2.3 Exploratory mechanistic objective  

The following objective will be investigated through analysis of EEG recordings.  

i) Explore whether EEG patterns that correlate with inflammation are predictive of the 

development and severity of delirium.  

The collection of EEG recordings will only be conducted in a subset of recruitment centres based on 

research team capacity and availability of relevant equipment. Consent to collect EEG recordings for the 

exploratory mechanistic objective will be optional for participants. 

2.4 Outcome Measures 

The common outcome data described in the Master Protocol at baseline and 4 months post-diagnosis of 

a hip fracture will be collected and augmented with additional data collection during the first five days 

after hip fracture surgery and at 4 and 12 months post-diagnosis of a hip fracture.  

Primary 

Delirium:  

The primary outcome measure is peak post-operative delirium as measured by the Memorial Delirium 

Assessment Scale (MDAS).  
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Participants will be assessed once daily after the surgical repair of the hip fracture using the MDAS30 from 

day 1 to day 5. The MDAS is a validated scale which quantifies the severity of delirium based on 10 features 

which integrates behavioural observations with objective cognitive testing. MDAS generates a scale from 

0 to 30 (30 is most severe) and can be completed by trained research staff in 5 minutes or less.4,31 The peak 

MDAS score will be the maximum recorded score reflecting the worst and most delirious state of the 

participants in the first five days after surgery. 

In addition to the expertise and experience within the research team, we sought advice from several 

external sources with regard to the choice of primary outcome measure in this trial. While several other 

assessment tools were considered, MDAS has been used widely in previous trials, including large trials in 

the hip fracture population.32 The peak MDAS recorded in the 5 days following surgery provides a 

comprehensive assessment of the severity of delirium, integrating behavioural observations with objective 

cognitive testing. Furthermore, MDAS is based upon the diagnostic criteria for delirium in the Diagnostic 

and Statistical Manual of Mental Disorders (DSM); the 10 MDAS features being: reduced level of 

consciousness/awareness, disorientation, short-term memory impairment, impaired digit span, reduced 

ability to maintain and shift attention, disorganised thinking, perceptual disturbance, delusions, decreased 

or increased psychomotor activity, and sleep-wake cycle disturbance. Another key consideration was the 

feasibility of training staff to use the delirium assessment tool in the context of a large-scale trial. We 

believe that the peak MDAS in the first five days following surgery will provide a comprehensive 

assessment of delirium, without requiring extensive training and/or specialist staff to administer it. 

The minimum clinically important difference of 2.5 on the 30-point scale, and the Standard Deviation for 

the peak MDAS in the post-operative period of 7.0, was established specifically in patients with hip 

fracture.4 The decision to adopt a Minimal Clinically Important Difference (MCID) of 2.5 using the full scale 

of the MDAS tool (c.f. a cut-off score) was made based upon a review of the literature and direct 

discussions and the recommendation of Ed Marcantonio, Professor of Medicine at Harvard, who has 

investigated this area extensively.4,31 

Secondary  

In addition to the common outcome instruments, described in the master protocol, further information 

on delirium, the level of cognitive impairment and pain will also be collected: 

Delirium Screening: The 4AT is a relatively recently developed tool for assessment of possible delirium.33–

36 AT covers four domains: Alertness; Abbreviated Mental Test; Attention; and Acute change. Total scores 

range from 0 to 12, with scores of ≥4 indicating possible delirium. It is sensitive, specific, quick (<2 min) 

and does not require specialist training to perform. 4AT will be collected pre-surgery and on each of the 

first 5 days post-surgery.  

Pain:  Pain will be assessed using the Functional Pain Scale (FPS) for use in hospitals,37,38 which is a validated 

5-point scale that assesses the activities that pain limits rather than rating severity of pain. For participants 

unable to communicate due to mental capacity (estimated to be approximately 10% of the comparison 

sample) the validated Pain Assessment in People with Advanced Dementia (PAINAD)39,40 tool will be used. 

PAINAD is a five-domain score ranging from 0-10. FPS / PAINAD will be collected pre-surgery and on each 

of the first 5 days post-surgery.  

Cognitive impairment: Patients will complete Cognitive Impairment using the Telephone Interview for 

Cognitive Status (TICS) UK English 2014 questionnaire 41,42at 4 and 12 months post-diagnosis of a hip 
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fracture. Since most people treated for a hip fracture in the UK are not followed-up in person after being 

discharged from hospital, TICS questionnaire is the best tool in this setting. A 3-point difference in TICS 

score (score=0-41, with lower scores indicating cognitive impairment) is considered clinically significant.  

Exploratory 

EEG recordings: The non-invasive electrodes will be applied to the participant’s head before the start of 

surgery and intraoperative EEG recordings will be taken. EEG data will be collected as raw data. The EEG 

recordings will be transferred to the University of Oxford via secure file transfer for analysis. 

3 DESIGN 

3.1 Concept 

This is a randomised comparison embedded within the overarching WHiTE Platform testing clinical 

superiority between the treatment groups with a parallel economic analysis. The primary outcome is the 

peak MDAS score over the first five days post-surgery. Participants will be allocated using a 1:1 random 

allocation, stratified by presence / absence of permanent cognitive impairment at presentation and 

recruitment centre.  

This will be a two-phased comparison. Phase 1 (internal pilot) will confirm the expected rate of recruitment 

and optimising of procedures in 4 UK hospitals. Phase 2 (main phase) will extend the randomised 

comparison to a minimum of 12 UK hospitals.  

Internal Pilot 

The pilot will take place at a minimum of 4 recruitment centres over a period of nine months. The aim of 

this initial phase will be to determine the number of eligible and recruited patients in the recruitment 

centres and optimising trial procedures and data collection systems over the course of nine months.  

Screening logs will be kept at each recruitment centre to determine the number of patients assessed for 

eligibility and reasons for any exclusion. The number of eligible and recruited patients, and the number of 

patients who decline consent or withdraw will be recorded. The Data and Safety Monitoring (DSMC) and 

Platform Oversight Committees (POC) will closely monitor recruitment during the feasibility phase and 

review the assumptions regarding the distribution of the primary outcome data in order to make a 

recommendation regarding continued progress of the comparison against the specified stop/go criteria. 

Once the comparison is deemed feasible an application for funding for the main phase will be made. If the 

comparison is stopped –due to feasibility not being shown or further funding not being obtained, then all 

participants will be followed up per protocol. If the comparison continues into the main phase, participants 

from the internal pilot will be included in the final analysis. 

Main phase 

During the main comparison phase, patients will be recruited for a further 9 months from at least a further 

8 additional centres, bringing the minimum number of recruitment centres to 12 across the UK.  

Participants will be allocated on a 1:1 basis to either placebo or lidocaine infusion treatments.  

Assessments will include all those described in the Master protocol, augmented with additional data 

relevant to this specific randomised comparison. In summary: 
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Routine pre-operative cognitive assessment will be made using the delirium screening tool (4AT); this score 

is used throughout the UK as part of routine admission clinical practice. Similarly, as part of routine care, 

full blood counts are taken pre-operatively; we will record the haemoglobin concentration taken on 

admission from electronic records. Pain will also be assessed pre-operatively. Further baseline 

demographic data including pre-injury mobility and residential status will be collected. Participants or their 

proxy will also be asked to complete the EuroQol EQ-5D-5L to indicate their typical pre-injury health status.  

The primary outcome is post-operative delirium recorded using the peak MDAS which will be recorded 

each day during the first five days after surgery. Secondary short-term outcomes are pain scores and 4AT 

which will also be measured over the first 5 days. 

At 4- and 12-months post-diagnosis of a hip fracture, cognitive function using TICS, EQ-5D-5L,43 residential 

and mobility status, pain, complications and participant-completed resource use questionnaires will be 

collected remotely. We will adopt the techniques used in the WHiTE Cohort44 to collect self-reported or 

proxy-reported health states.  

4 STUDY PROCEDURES 

A comparison flow chart is provided in Annex A. 

4.1 PARTICIPANT IDENTIFICATION 

4.1.1 Comparison participants  

A subset of participants in the overarching WHiTE platform will be eligible for this randomised comparison.  

4.1.2 Inclusion criteria 

As per the overarching platform protocol; all adults aged 60 years or over diagnosed with a hip fracture 

that in the opinion of the treating surgeon may benefit from surgical treatment. 

4.1.3 Exclusion criteria 

In addition to the exclusion criteria stated in the overarching master protocol, the participant is not eligible 

if ANY of the following apply: 

• Body weight estimated to be less than 40 kg or greater than 100 kg 

• Known serum albumin less than 30 g/l 

• Known subdural haematoma 

• Known allergy to local anaesthetics 

• Severely impaired renal (eGFR <30 ml.min-1) or hepatic (based on clinical history) function. 

• Specific contraindications to lidocaine: 

o all grades of atrioventricular block; severe myocardial depression; sino-atrial disorders 

o acute porphyria 

o current congestive cardiac failure 

• Concurrent participation in a clinical trial of a medicinal product or recent participation within 5 

half-lives of the last dose of medicinal product 

• Local anaesthetic nerve block administered within the previous 6 hours 
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Eligibility for entry into the comparison will be confirmed by a medically qualified person.  

4.2 Consent 

Patients will be presumed to have capacity unless established otherwise and the default will be to seek 

prospective individual consent from every patient. Where patients do not have capacity, those procedures 

laid down in Section 11.4 of the Master Protocol will apply.  

Where participants are recruited in a recruitment centre that is taking part in the collection of the 

exploratory mechanistic outcome, they will be provided with the option to consent to having their EEG 

recordings collected. For participants who do not have capacity at the time of consent, the Legal 

Representative will be given the option to consent for the EEG recordings. 

With regard to these provisions, the randomised comparison described in this appendix is a clinical trial of 

an investigational medicinal product. 

 

4.3 Randomisation 

Randomisation will be as per the Platform Master Protocol. Randomisation will be on a 1:1 basis to 

lidocaine or placebo, stratified by the presence/absence of permanent cognitive impairment at 

presentation and recruitment centre. The allocation sequence will be generated by the trial statistician 

using variable block sizes and stored securely in a web-based encrypted system provided by OCTRU. Full 

details will be stored in a separate randomisation and blinding plan stored in the confidential statistics 

section of the trial master file. 

Randomisation will be performed as close to the time of induction of anaesthesia as possible to avoid the 

risk of postponement of surgery or moving to a different theatre list. 

4.4 Blinding and code-breaking 

This is a double-blinded comparison, whereby the participant and the local research team members 

involved in the delirium assessment and data collection process will be blinded to the allocated treatment. 

An (unblinded) treating anaesthetist will prepare the comparison medications following randomisation. 

The treating anaesthetist will not be involved in the data collection process.  

The participants in this comparison will not be informed which of the two treatments they have received. 

No formal assessment of the success or otherwise of the blinding will be made. 

A 24 hour emergency unblinding function will be available via the secure online randomisation system to 

reveal which treatment a participant has been allocated to, should this be required. However, the 

emergency scenario i.e. local anaesthetic toxicity will always be managed using the applicable local and 

national policy and guidelines, which will not require staff to carry out unblinding first.  

4.5 Assessments  

4.5.1 Schedule of assessments 



Date and version No:  V8.0 24Mar2025 

Clinical Research Protocol Template version 15.0   CONFIDENTIAL 

© Copyright: The University of Oxford and Oxford University Hospitals NHS Foundation Trust 2019   

Page 10 of 24 

The overall schedule of assessments, including the common outcome set and the additional outcomes 

measured for this comparison, and methods for data collection are described in the table below: 

Time Point Data Source Setting 

Pre-surgery* i) 4AT 
ii) FPS/PAINAD 
iii) pre-operative haemoglobin 
levels 

Participant or proxy 
 
(blood sample: participant 
only) 

Acute inpatient - face to face; 

Baseline^ i) Demographics 
ii) Relevant medical history  
iii) Injury details 
 
Pre-injury (retrospective):  
iv) EQ-5D  
v) Residential status 
vi) Mobility status 
vii) Resource use 

Participant or proxy & 
medical record 

Acute inpatient - face to face; 
medical record review 

Surgery i) Intra-operative analgesia 
used 
ii) Intra-operative EEG 
recordings 

Anaesthetic chart 
 
Participant 

Medical record review 
 
Acute inpatient 

Days 1-5 post-
surgery* 

MDAS 
4AT 
FPS/PAINAD 
Opioid analgesia use 

Participant or proxy 
 
 
Medical records 

Acute inpatient - face to face; 
 
 
Medical record review 

Up to point of 
discharge 

i) Early complications Medical records  Medical record review 

4 months 
post-diagnosis 
of a hip 
fracture  

i) EQ-5D 
ii) TICS*  
iii) Complications  
iv) Residential status  
v) Mobility status 
vi) Resource use 

Participant or proxy  Telephone, online or postal 

12 months 
post-diagnosis 
of a hip 
fracture * 

i) EQ-5D  
ii) TICS  
iii) Complications  
iv) Residential status  
v) Mobility status 
vi) Resource use 

Participant or proxy  
 
 

Telephone, online or postal  
 
 

 

Table 1: Assessment schedule, instruments and means of collection. 

Key: ^Baseline information will be collected before surgery where possible, otherwise it will be collected as soon as possible after. 
*Indicates measurement timepoint or data collected is in addition to the Platform Common Dataset specified in the master protocol 
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4.5.2 Visits and Contacts 

Contact 1: Pre-operatively, 4AT, FPS/PAINAD will be collected on the hospital ward. Pre-operative 
haemoglobin levels will be recorded from medical records as a potential prognostic marker for delirium 
for the mechanistic outcome. 
 
Contact 2: Baseline data collection as per Platform Protocol. 
 
Contact 3: During surgery: EEG recordings will be taken during surgery from consented participants in 
those centres participating in the exploratory mechanistic part of the protocol. For patients whose EEG 
recording will be recorded, a list of the anaesthetic drugs received intraoperatively will also be collected. 
 
Contacts 4-8: Days 1-5 after the day of surgery, delirium assessments will be made on the hospital ward 

by trained staff using the MDAS and 4AT scores. A pain score will also be collected. 

Contact 9: Follow-up at 4 months post-diagnosis of a hip fracture as per Platform Protocol with the addition 

of TICS. 

Contact 10: Follow-up at 12 months post-diagnosis of a hip fracture, will be completed directly with the 

participant or a proxy either via telephone interviews by a member of the central research team, or 

through electronic means depending on choice expressed by the participant or proxy at the time of 

consent.  

4.6 Sample Handling 

No samples, other than those routinely collected as part of clinical care, will be taken for the purposes of 

this comparison.  

4.7 Mechanistic Outcomes Analysis 

 

4.7.1 EEG recordings  

The aim of this mechanistic work is to quantify the EEG patterns which correlate with postoperative 

delirium. The recording will use standard clinical electroencephalography monitors from the start of 

anaesthesia until the end of surgery. Recordings will be downloaded from the monitor at the recruitment 

centre after the operation according to relevant recruitment centre SOPs or policies. The digital recording 

will be sent to the University of Oxford via a secure server that each recruitment centre participating in 

the mechanistic work will be given upload access to. The recordings will be stored on secure servers at the 

University of Oxford. Analysis of the patterns of EEG will take place at the University of Oxford with the 

comparison identification number as the identifier. The anaesthetist caring for the participant will not be 

required to interpret the raw EEG during surgery. 

4.8 Definition of End of Comparison 

The end of the comparison is the point at which the follow up of the last participant has been completed, 

all the data has been entered and all queries have been resolved. The last direct data collection will be at 

one year post-diagnosis of a hip fracture of the last participant. The Sponsor, MHRA and main Research 

Ethics Committee will be notified in writing within 15 days if the comparison has been concluded or 

terminated early. 
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5 INTERVENTIONS 

5.1 Description of the randomised treatments 

Participants will be randomly allocated to one of the treatment arms: 

• Intervention: Intravenous lidocaine 1.5 mg.kg-1 bolus followed by infusion of 1.5 mg.kg-1.h-1 for the 

duration of surgery 

• Placebo control: Identical volumes of 0.9% saline 

The allowed maximum absolute dose will be 120 mg and 120 mg h-1 regardless of weight. 

Both lidocaine and saline have market authorisation and are routinely used in clinical practice. They will 

both be prepared as per section 10.1.2 below prior to administration. The IMP, lidocaine, is described only 

by its active ingredient and any brand can be used for the trial.  

5.1.1 Blinding, Labelling and Storage of the IMP 

The IMP will be used from normal standard stock held in the operating theatre and will not be labelled 

with a Clinical Trial Label; nor will the packaging be blinded.  

An appropriately trained anaesthetist not involved in the assessment of any comparison outcomes will 

carry out the online randomisation. The treating anaesthetist will prepare a syringe with the allocated 

intervention, in an area away from the rest of the clinical team. The prepared syringe will then be labelled 

‘lidocaine 1% or saline 0.9%’ so as not to reveal the treatment allocation to the blinded assessors 

accidentally. Lidocaine and saline are clear colourless solutions, indistinguishable to the human eye.  

1) Intravenous solution – 50ml 1% lidocaine (10mg.ml-1) (intervention group).  This solution will be drawn 

up directly from ampoules containing 1% lidocaine. No dilution is required. 

OR  

2) 50ml 0.9% saline (control group). This solution will be drawn up directly from ampoules containing 0.9% 

saline. No dilution is required. 

The attending anaesthetist will give the intravenous medicines as a slow bolus over 5 minutes followed by 

the infusion at 0.15 ml kg-1 h-1 (e.g. 9ml bolus followed by 9 ml h-1 for a 60 kg participant). 

 

5.1.2 Accountability of the Comparison Treatment 

As this is a pragmatic randomised comparison involving a one-off administration of the intervention in a 

context where it is frequently administered at similar or higher doses, by clinically trained professionals, a 

risk adapted approach has been employed to ensure the appropriate level of documentation is kept to 

record IMP accountability as per standard local practice. The total dose of administered treatment will be 

collected.  

5.1.3. Anaesthetic technique 

A regional or general anaesthesia technique will be used for each participant as per routine clinical care. 

Intra-operative analgesia may be achieved by combining a local anaesthetic nerve block, plus paracetamol 

1g and opioid analgesia as clinically indicated. All participants will receive a peripheral regional block using 
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1.0 mg kg-1 l-bupivacaine diluted as appropriate with 0.9% saline; either femoral or fascia iliaca blockade 

will be used at the attending anaesthetist’s discretion. Surgery to fix or replace the broken part of the hip 

will take place using the preferred technique and implants of the operating surgeons as per routine clinical 

practice. Relevant details of the treatment pathway will be recorded.  

5.1.4 Safety of the IMP 

The main concerns with use of local anaesthetics in the context of surgery and anaesthesia (whether 

administered intravenously or part of a regional technique) are cardiovascular and central nervous system 

toxicity. Severe effects are rare in clinical practice when toxic doses are not administered. Harms, including 

death, from local anaesthetic administration have been reported due to inadvertent intravenous 

administration of solutions intended for epidural use (and hence a large intravenous dose rather than the 

more slowly absorbed epidural dose).  

Cardiovascular and neurological toxicity of local anaesthetics is related to concentration. Toxic 

concentrations vary for the different local anaesthetics, but toxicity of local anaesthetics is effectively 

additive. Local anaesthetic concentration can therefore be referenced as fractions of a toxic dose. A dose 

of a single local anaesthetic that is 50% of a toxic dose is therefore equivalent to a combined dose of two 

different local anaesthetic agents given at 25% of their toxic dose. This is how safe local anaesthetic doses 

of mixtures of local anaesthetics are calculated in normal, routine clinical practice.  

Data from an updated systematic review and meta-analysis of studies reporting concentrations of 

lidocaine after bolus and infusion are discussed below. Most studies report a loading dose of 1-1.5 mg.kg-

1 followed by an infusion of 1.5-2 mg kg-1.h-1. As shown in Figure 1 below, mean peak lidocaine 

concentrations are ~ 1.77 μg.ml-1 with bolus dose <3 mg kg-1 and infusion < 3 mg kg-1.h-1. The upper 95% 

confidence interval (CI) of the mean lidocaine concentration is 2.21 μg.ml-1. The CNS toxic dose of lidocaine 

is ~5μg ml-1. This therefore equates to ~35% of toxic dose at mean, ~ 45% at upper 95% CI, and ~45% even 

for the highest individual study 95% CI (Martin). 45 

 

Figure 1: data displaying mean peak lidocaine concentration, gathered from meta-analysis of studies 

There are only two studies examining the pharmacokinetics of bupivacaine following regional blockade for 

hip fracture (Figure 2).46,47 These data suggest a mean concentration of ~0.8 μg.ml-1 after 1.39 – 2 mg.kg-1 

block dose. The toxic concentration of bupivacaine ~ 2.4 – 2.6 μg.ml-1. This therefore equates to ~33% of 

‘toxic dose’, ~42% at upper 95% CI, ~45% for highest 95% CI.20 
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Figure 2: data displaying mean bupivacaine concentrations  

The intervention group will be receiving a bolus of 1.5mg.kg-1 lidocaine followed by an infusion of 1.5 mg. 

kg-1.h-1. The most conservative estimate is that this would equate to around 45% of a toxic equivalent. The 

bupivacaine dose is 1.0 mg.kg-1. This is approximately 70% of the lowest dose (1.39 mg.kg-1) reported in 

the two studies reported above. Therefore a conservative estimate is that the bupivacaine dose to be used 

in the comparison is ~30% of a toxic dose (70% of highest concentration (45%) = ~30%). 

The total combined dose of the local anaesthetic in the intervention group is therefore ~75% of toxic 

equivalents, using a conservative estimate of the highest plasma concentrations. Mean concentrations in 

total equate to ~55% of a toxic dose. The dose for regional block has been reduced by 50% to give an 

increased margin of safety. The volume of the injection will remain the same for both groups. Since the 

volume of the injection determines the distribution of the anaesthetic in the relevant soft-tissue plane, 

and only a fraction of the amount infiltrated is required to anaesthetise the femoral nerve, no patient will 

be disadvantaged by this reduction in dose. The dose of local anaesthetic used in routine clinical practice 

for regional block for hip fracture varies considerably. 2mg.kg-1 is the generally accepted safe maximum. 

In clinical practice most anaesthetists use less than this as the aim is for safe, prolonged analgesia (pain 

relief) rather than anaesthesia (lack of sensation). Analgesia is achieved with lower doses than needed for 

anaesthesia. Hence, a regional block dose of 1.0 mg.kg-1 of bupivacaine is expected to achieve the twins 

aims of safety and efficacy in both groups. 

5.1.5 Efficacy of the IMP 

The majority of studies report bolus lidocaine doses of 1.5 – 2.0 mg.kg-1 with infusions of 1.5 – 3.0 mg.kg-1 

h-1.This proposed dose regime is identical to the one used in the ongoing NIHR-funded ALLEGRO study24 in 

gastrointestinal surgery). 

Standard of care is for a regional nerve block to be offered to all patients having hip fracture surgery. 

Without clear evidence of the benefit of IV lidocaine, it would be unethical to deny this to participants.  

5.1.6 Management of local anaesthetic toxicity 

All administration of local anaesthetics (intravenous and regional block) will be carried out by suitably 

qualified anaesthetists within the setting of an operating theatre. All anaesthetists are trained in the 

recognition and management of local anaesthetic toxicity. All theatre suites have local anaesthetic toxicity 

protocols and immediate availability of 20% Intralipid. The Association of Anaesthetics of Great Britain and 
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Ireland (AAGBI) guidelines should be followed in such instances.48,49  The availability of local protocols and 

Intralipid will be checked as part of site feasibility assessments before any site confirms participation in 

this comparison.  

5.1.7 Concomitant Medications  

Section 4.5 of the Summary of Product Characteristics should be referred to for concomitant medications 

to avoid prior to and during dosing with lidocaine.  

6 SAFETY REPORTING 

Safety reporting for each participant will begin from the time of consent and will end when the participant 

has reached their final follow up time point, at 1 year post-diagnosis of a hip fracture. As the safety profile 

of lidocaine is very well known, only serious adverse events (SAEs) will be reported for this comparison. 

Investigators should follow up serious adverse events until resolved or the participant reaches 1 year post-

diagnosis of a hip fracture. 

All SUSARs are to be reported according to the guidelines relevant to CTIMPs specified in section 15 of the 

Master Protocol.  

 

6.1 Related and expected Serious Adverse Events  

Across all the comparisons, SAEs which are related to and expected in the course of a hip fracture before, 

during and after the admission for a hip fracture including standard surgical procedures, will be exempt 

from reporting as SAEs across all comparisons unless the event is considered related to an IMP 

intervention. SAEs related to IMPs will be subject to safety reporting as per the instructions in the Platform 

Master Protocol. Instead, all other events must be reported on a ‘Complications Case Report Form’.  

Complications will be classified as ‘general’ complications or ‘surgery specific’ complications. 

General complications: 

• Chest Infection/Pneumonia requiring antibiotic treatment 

• Urinary Tract Infection requiring antibiotic treatment 

• Cerebrovascular Accident diagnosed with a CT/MRI scan of the brain 

• Clinically diagnosed Myocardial Infarction/Acute Coronary Syndrome documented in the medical 

record  

• Pulmonary Embolism requiring anti-coagulation or interventional radiology treatment 

• Deep Vein Thrombosis requiring anti-coagulation or interventional radiology treatment 

• Clinically diagnosed Acute Kidney Injury documented in the medical record  

• Blood transfusion  

• Clinically diagnosed delirium documented in the medical record  

• Death 

 

Surgery-specific complications: 

• Intraoperative damage to a nerve, tendon or blood vessel documented in the operation note  
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• Intraoperative fracture of the bone documented in the operation note  

• A wound infection that required treatment with antibiotics 

• A dislocation of the hip replacement requiring reduction under sedation (not in an operating 

theatre) 

Surgery specific complications requiring treatment in an operating theatre for: 

• Dislocation of the hip replacement requiring closed reduction or revision surgery 

• Fracture around the replacement requiring revision surgery 

• Failure (or impending failure) of the fixation or bone healing requiring revision surgery 

• Washout of a wound Infection 

• Wound infection requiring removal or revision of the fixation/replacement 

• Other reason for removal of the fixation/replacement 

Local anaesthetic toxicity is an SAE that is expected and related to the IMP. This will be exempt from 
reporting as an SAE unless the reaction is assessed to be more severe than expected, in which case sites 
must report it on a SAE form. Instances of severe local anaesthetic toxicity which must be reported as 
SAEs include:  

• toxicity requiring treatment with Intralipid  

• sudden alteration in mental status 

• severe agitation or loss of consciousness, with or without tonic-clonic convulsions  

• significant cardiovascular events (including sinus bradycardia, conduction blocks, asystole and ventricular 
tachyarrhythmias).  

 

Cases of expected local toxicity that do not require expedited reporting include:  

• Circumoral and/or tongue numbness. 

• Metallic taste 

• Light headedness 

• Dizziness 

• Visual and auditory disturbances (difficulty focusing and tinnitus). 

 

6.2 Expectedness 

For SAEs that require reporting, expectedness of SARs will be determined according to the relevant RSI 

section of the Summary of Product Characteristics. The RSI used (within the SmPC) will be the current 

Sponsor and MHRA approved version at the time of the event occurrence.  

7 STATISTICS & ANALYSES 

7.1 Sample Size Determination 

The sample size for this comparison will be 564 participants.  

The MCID for the MDAS is 2.5 on the 30 point scale and, in patients with hip fracture, prior estimates of 

Standard Deviation (SD) for the peak MDAS in the post-operative period are around 7.0.4 However, in the 

pilot phase of this trial a slightly higher standard deviation of 8.4 was estimated (using blinded data from 

the first 120 participants). Using this estimate of the standard deviation, assuming 90% power and 5% (2-
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sided) significance a sample size of 478 participants (239 per arm) would be required. Allowing for 15% 

loss to follow-up this is inflated to 564 participants (282 per arm). Although we do not anticipate this level 

of attrition for the primary outcome measure, this inflation of the sample size calculation will allow us to 

collect high-quality secondary outcome data.  

7.2 Analysis Populations  

The primary analysis population will be intention to treat (ITT); that is all participants will be analysed as 

randomised. Sensitivity analyses will be undertaken on the per-protocol population for the primary 

outcome and key secondary outcomes.  

The ITT population includes all randomised participants including: 

1. Participants who are randomised but do not undergo surgery (such as those who died or were 

found to be ineligible after randomisation but before surgery).  

2. Participants who are randomised and found to be ineligible during or after surgery.  

Note: participants who withdraw from the comparison between randomisation and 1 year will provide 

data up to the point of withdrawal. 

The per protocol population will be the ITT population excluding participants as described in 1 and 3 above 

and other major deviations from the protocol which will be fully described in the Statistical Analysis Plan. 

7.3 The Level of Statistical Significance 

The statistical significance will be assessed at 5% for two-sided tests. All p-values will be reported to 3 

decimal places. 95% confidence intervals will be reported throughout.  

7.4 Decision Points  

A total of 564 participants will be randomised across a minimum of 12 recruitment centres. We will exploit 

the efficiencies available from nesting this within the Platform. This Platform has been built based upon 

the experiences of the WHiTE Cohort Study, which has successfully delivered three hip fracture trials50–52 

and three further trials are currently underway (ISRCTN92825709, 18393176, 15606075). The comparison 

processes are streamlined and harmonised with those of the Platform so that we should be able to achieve 

65% recruitment of eligible patients and 90% follow-up of available participants (those alive and not 

withdrawn) at the primary outcome time-point. 

During the 9 months internal pilot phase, we expect to recruit 100-120 patients from the 4 pilot 

recruitment centres. The DSMC and POC will closely monitor recruitment during the feasibility phase and 

make a recommendation with regards continued progress of the comparison. If recruitment is below 70 

participants, we will consider stopping the comparison for feasibility reasons, if between 70 and 100 

participants we will review the recruitment processes and implement the committees’ recommendations. 

In the event that recruitment is lower than anticipated we have a network of 120 hospitals in addition to 

these 12 that have previously worked with us on multicentre trials. 

7.5 Analysis 

A full, detailed statistical analysis plan (SAP) will be drafted early in the trial and will be finalised following 

the recruitment review by the DSMC and POC and prior to the primary analysis data lock. Any subsequent 

changes to the SAP will be fully justified in the final report. Stata (StataCorp LO) or other appropriate 

validated statistical software will be used for analysis.  
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Baseline demographic data will be summarised by treatment groups to assess comparability between 

treatment arms. Binary and categorical data will be summarised as frequencies and percentages, normally 

distributed continuous data will be summarised as means and standard deviations, and non-normally 

distributed continuous data as medians and interquartile ranges. Primary and secondary outcomes will be 

explored graphically. 

The main analysis will investigate differences in the primary outcome measure, the peak (maximum) 

Memorial Delirium Assessment Scale (MDAS) scores during the first five days post-operatively. The 

principal analyses will be conducted on the intention-to-treat (ITT) population using mixed-effects linear 

regression. Stratification factors will also be included within the models with centre included as a random 

effect to allow for any heterogeneity in response between centres, and the presence or absence of 

permanent cognitive impairment pre-surgery will be included as a fixed effect. Models will also adjust for 

important baseline covariates to maximise precision, which will include age as a continuous variable, sex, 

type of surgery as either fixation or total hip replacement, and type of anaesthesia as either general 

anaesthetic or spinal anaesthetic. The treatment difference will be based on the estimate of adjusted 

means and 95% confidence intervals, with a 2-sided significance level of 5% being used for comparative 

tests. The sensitivity of the primary outcome data to the underlying population will be assessed using the 

per-protocol (PP) population; the definitions of this population will be fully defined in the SAP. 

The analysis of secondary clinical outcomes will use multi-level mixed effects regression models and will 

include all time-points, where appropriate. Continuous outcomes will be analysed using linear mixed 

effects regression, and binary outcomes will be analysed using logistic mixed effects regression. During the 

recruitment period, the data collection tool used for the assessment of mobility (secondary objective) was 

changed from the 'NHFD mobility questions' to the 'modified New Mobility Score (mNMS)'. Data collected 

through these two outcome tools will be summarised separately at the end of the study. The change in 

outcome collection tool was made during the early stages of recruitment and the majority of study 

participants will provide data on mobility through this mNMS tool. The primary analysis with regards the 

mobility objective will therefore be performed on the mNMS data. The NHFD mobility data will be used as 

supportive evidence. 

Missing data will be minimised through careful data management. Missing data will be described with 

reasons given where available; the number and percentage of individuals in the missing data category will 

be presented by treatment groups. The nature and mechanism for missing variables and outcomes will be 

investigated and sensitivity analyses will be undertaken to assess the underlying missing data assumptions, 

in particular whether it can be treated as missing completely at random (MCAR). Missing data may be 

imputed in sensitivity analyses if considered beneficial to the interpretation of the main findings. Any 

imputation methods used for scores and other derived variables will be carefully considered and justified. 

Reasons for ineligibility, non-compliance, withdrawal or other protocol violations will be stated and any 

missing data patterns summarised.  

Adverse events will be explored to assess if they differ between groups. 

7.6 Health Economic Analysis 

A fully detailed health economic evaluation analysis plan (HEAP) will be drafted early in the trial and 

finalised after review by the DSMC and POC. The within-trial economic evaluation will determine cost-

effectiveness in relation to quality-adjusted life years (QALYs) from an NHS and personal social services 

(PSS) perspective at four months post-diagnosis of a hip fracture. Fractures in this elderly population may 
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burden their carers and it is possible that different treatment pathways will have different consequences 

on their families and friends. As such, we will report separately the broader resource use such as any 

private expenses, informal care, and productivity losses incurred in both arms due to the injury.  

Any missing QALYs and costs will be jointly imputed using multiple imputation chained equations. Cost and 

QALY estimates will be bootstrapped and adjusted for trial stratification variables (centre) and other 

potential variables as per the statistical analysis plan, such as age, gender and cognitive impairment, in 

secondary analyses. “All available” and “imputed” cost categories and QALY data, will be reported by trial 

arm in a cost-consequences framework. An incremental cost-effectiveness analysis comparing the cost-

effectiveness of different trial arms will be expressed in terms of incremental cost per QALY gained from 

the NHS and PSS perspective at four months post fracture diagnosis for the base-case analysis. Results will 

be presented using incremental cost-effectiveness ratios (ICERs) and cost-effectiveness acceptability 

curves (CEACs) will be generated via non-parametric bootstrapping to accommodate sampling (or 

stochastic) uncertainty and varying levels of willingness to pay for an additional QALY. The ICER will be 

compared with willingness-to-pay thresholds of £20,000 and £30,000 per QALY, which are commonly 

assumed in the UK by bodies such as the National Institute for Health and Care Excellence. An additional 

£15,000 cost-effectiveness threshold will also be included to reflect recent trends in health-care decision-

making. The net monetary benefit (NMB) of intervention versus control will also be computed and 

presented in a graph across different cost-effectiveness thresholds. In order to gauge the robustness of 

the results, deterministic sensitivity analysis will be performed. First, a societal perspective that includes 

broader resource use will be considered. Second, a complete-case analysis in which only patients with 

completed data on all cost and outcome data at all follow-up time points will be performed. Last, a time 

frame of 12 months post-diagnosis of a hip fracture will be investigated. 

8 DISSEMINATION POLICY 

Outputs for LIT will be released within 12 months of the end of the final data collection time-point at one 

year post-diagnosis of a hip fracture.  

Trial slide-decks will be provided to clinicians through the network of WHiTE investigators and presented 

at local and regional multidisciplinary meetings. In addition, we will produce: 

• Plain English outputs, led by the UK Musculoskeletal Trauma PPI group and distributed via 

paper, web and blog media 

• Major international free-to-access publications including the protocol and Statistical Analysis 

Plan, as well as the main trial results 

• National presentations – Orthopaedic Trauma Society, Age Anaesthesia & British Geriatrics 

Society  

• International presentations – Global Fragility Fracture Network Congress, Orthopaedic Trauma 

Association Congress.
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10 ANNEX A: FLOW CHART 

 

 

 

 

Follow Up 

Peri-operative period: Opioid use 

On the first 5 days after the operation:  

MDAS, 4AT, FPS/PAINAD Opioid use (Setting: Face to face at the hospital ward, medical record);  

Up to hospital discharge: Early complications (Setting: Face to face at the hospital ward, medical record) 

Follow up 4 and 12 months (Setting: telephone, online or post) EQ-5D-5L, TICS, Complications, Residential 
Status, Mobility Status, Resource Use 

Inclusion: 

Patients ≥ 60 years old with a hip fracture who, in the opinion of the surgeon, will benefit from surgical treatment 

Exclusion: 

 
 

Randomisation 1:1 
Remote web-based randomisation  

 

Standard care anaesthesia + Placebo 
Intravenous saline 1.5 mg.kg-1 bolus followed by infusion of 

1.5 mg.kg-1.h-1 for the duration of surgery 
 

Standard care anaesthesia + Lidocaine 
Intravenous lidocaine 1.5 mg.kg-1 bolus followed by infusion 

of 1.5 mg.kg-1.h-1 for the duration of surgery 

 

Baseline 
Setting: Face to face at the hospital ward, medical record 

Before the operation: 
4AT, FPS/PAINAD, pre-operative haemoglobin levels 

During operation: EEG recording* 

Collected before or after the operation (as appropriate): Pre-injury EQ-5D-5L, Residential Status, Mobility 
Status, Resource Use, Medical History, Opioid Use 

1. Body weight estimated to be less than 

40 kg or greater than 100 kg. 

2. Serum albumin less than 30 g/l 

3. Patient with subdural haematoma 

4. Allergy to local anaesthetics 

5. Severely impaired renal (eGFR <30 
ml.min-1) or hepatic (based on clinical 
history) function. 

6. Specific contraindications to lidocaine: 
▪ all grades of atrioventricular block; 

severe myocardial depression;  
▪ sino-atrial disorders 
▪ acute porphyria 
▪ current congestive cardiac failure 

 

7. Concurrent participation in a clinical trial of a medicinal 
product or recent participation within 5 half-lives of the last 
dose of medicinal product 

8. Local anaesthetic nerve block administered within the 
previous 6 hours. 

 

Additional Exclusion Criteria (Platform): 

9. Previous participation in the same randomised comparison. 
10. A second hip fracture (other side) while the patient is still 

enrolled in the Platform following their first hip fracture.  

*Only relevant at sites taking part in the 

mechanistic outcomes 


