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Protocol Synopsis

	
Study Title:                Feasibility study to compare varying low-dose concentrations of
                                     bupivacaine + 2mcg/ml fentanyl for the maintenance of labour
                                     epidural analgesia on delivery unit at National Women’s Hospital.


	
Objective(s):             To confirm that a change from the currently used “standard
                                     mix” of 0.125% bupivacaine + 2mcg/ml fentanyl to a more dilute
                                     local anaesthetic concentration would be feasible for maintaining
                                     epidural analgesia on our delivery unit.


	
Study Design:           This is a prospective observational study with the aim of 
                                     determining the feasibility of changing to a lower concentration
                                     of local anaesthetic within our population of parturients choosing
                                     epidural analgesia for labour. There is well established evidence 
                                     for the use of lower dose local anaesthetic mixtures, and both 
                                     0.1% and 0.0625% are successfully used in other centres. A reduction
                                     in the concentration of local anaesthetic for labour epidural analgesia
                                     has both maternal and fetal benefits, including lower total local
                                     anaesthetic consumption during labour, improved mobility and 
                                     increased likelihood of spontaneous vaginal delivery. As a result, we
                                       the multidisciplinary team at National Women’s Hospital (NWH), are
                                     e keen to
                                      explore the feasibility of changing from the currently used
                                     ed “standard
                                     mix” 0.125% bupivacaine + 2mcg/ml fentanyl to a lower local
                                     anaesthetic concentration.

                                     This feasibility study will be undertaken using the two different local 
                                      anaesthetic concentrations used at NWHin 3 successive phases - firstly
                                     to collect evidence for our
                                     r current practice with “standard mix”
                                     0.125% bupivacaine + 2mcg/ml fentanyl, and 
                                     followed by a switch to
                                     0.1% bupivacaine and finally 00.0625% bupivacaine, + each with
                                     2 2mcg/ml fentanyl. Epidural insertion, testing
                                      and loading will l
                                     commence as per the inserting anaesthetist’s normal
                                     al practice. The 
                                     epidural in each study arm will then be maintained with
                                      the relevant st
                                     study concentration of local anaesthetic via PCEA. 
                                     . Outcome
                                      measures will include e
 satisfaction with labour analgesia,
                                      requirement
                                      for additional top-ups -ups
 or other staff interventions, total
                                      local 
                                     anaesthetic dosages s
 administered, duration of labour, mode of
                                     
                                     delivery, adequacy of f
 analgesia for delivery, extent of motor               
                                     r
                                     blockade during labour and 
 rates of urinary catheterisation.





	

Subject                        Each study arm will run for one month and all epidurals 
Population:                All epidurals established by the delivery suite anaesthetist during week-days are 
                                      eligible for enrolment in the
                                      study. Any parturient expected to 
                                      deliver within the forthcoming 2
                                      hours will be excluded, along with 
                                      any parturient whose lead
                                     maternityd maternity carer does not wish their 
                                      patient parturient to have an epidural
                                      maintained by PCEA. Assuming an 
                                      approximate rate of 5 epidurals
                                      enrolled per day, we estimate this 
                                      will ensure the requiredan average of 100
[bookmark: _GoBack]                                      parturients recruited per study arm over 1 month each.. 


	
Study Duration:         It is expected that sufficient parturients will be recruited over the
                                      study period to reliably confirm the feasibility and non-inferiority of 
                                      changing from the current “standard mix” regime of 0.125% 
                                      bupivacaine + 2mcg/ml fentanyl to a lower local anaesthetic 
                                      concentration.
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1.   Introduction
Historically, concentrations of bupivacaine of 0.25-0.5% have been used for epidural analgesia for labour (1). However, over recent years there has been a trend towards the use of lower concentrations of local anaesthetic as evidence of efficacy and reduction in side effects and motor block has been published. It has now become standard practice for concentrations of 0.125% bupivacaine and lower to be used for the maintenance of epidural labour analgesia, with or without the addition of opioids such as fentanyl to improve analgesia despite using less concentrated local anaesthetic solutions.
The current “standard mixture” for epidural analgesia at NWH is 0.125% bupivacaine + 2mcg/ml fentanyl, administered as either midwife-led intermittent bolus top-ups or PCEA (patient controlled epidural analgesia). However, a recent review of the literature suggests that a change to a lower concentration of bupivacaine, administered solely via PCEA, would be a safe, effective and beneficial method of maintaining labour epidural analgesia. This review of the literature has determined that, when compared to high concentrations, lower concentrations of epidural local anaesthetic:
1) Have more analgesic efficacy when combined with epidural opioids (including faster onset and longer duration of action) (2).
2) Are effective in concentrations as low as 0.05% bupivacaine with fentanyl, with one study demonstrating an EC50 of bupivacaine of 0.048%, in combination with 2mcg/ml fentanyl (3). 
3) Shorten the duration of the second stage of labour, as demonstrated by the COMET study (Comparative Obstetric Mobile Epidural Trial) (4). This study compared the conventional labour epidural analgesia regime of 0.25% bupivacaine with low dose mixture of 0.1% bupivacaine + 2mcg/ml fentanyl, and showed parturients in the lower concentration group had a shorter second stage of labour.
4) Significantly improve the rate of spontaneous vaginal delivery rates as compared to higher concentrations of local anaesthetic solutions, thought to be directly related to the increased sensation and ability to push during the second stage. This was again demonstrated by the COMET (4) study group, with 43% of parturients delivering spontaneously in the low concentration group (0.1% bupivacaine) compared to 35% in the higher concentration group (0.25% bupivacaine).
5) Are associated with assisted delivery with the more benign Neville-Barnes forceps, whereas higher concentrations of epidural local anaesthetic are more likely to require delivery with more invasive Kielland’s rotational forceps (5). Importantly, rotational forceps are known to be associated with neonatal morbidity, whereas Neville-Barnes forceps have not been shown to be associated with adverse neonatal outcome. Therefore, it would be prudent to lower the dose of epidural local anaesthetic wherever possible to improve neonatal morbidity. 
6) Significantly reduces the requirement for bladder catheterisation due to epidural analgesia. This was from 21% to 5% in one study (6).
7) Result in improved mobility in labour with less motor block, allowing the potential for “mobile epidurals” to be introduced (4).
8) Permit larger volumes of solution to be injected epidurally, with improved efficacy of analgesia, longer duration of analgesia and more extensive local anaesthetic dermatomal spread as compared with the same dose given in a more concentrated solution (7). In addition, lower concentrations of epidural local anaesthetic require a smaller mean total dose to be administered throughout labour when compared with more concentrated epidural solutions (8), by up to 30%. This therefore offers important implications for improved safety.
9) Improve maternal satisfaction, which although being already very high with epidural labour analgesia, is likely to be improved further with the use of less concentrated local anaesthetic doses as a result of increased mobility, lower rates of urinary catheterisation and increased likelihood of a spontaneous delivery (4,9,10).
10) Do not appear to increase staff intervention rates. Although it is possible that lower concentration local anaesthetic solutions will require more staff interventions for additional top-ups for breakthrough pain, the higher concentration groups are also likely to require staff interventions for side effects such as hypotension. Overall, staff intervention rates in one study comparing higher and lower concentrations of epidural local anaesthetic doses were similar between the two groups (11). 
As stated, the current “standard mixture” for epidural analgesia at NWH is 0.125% bupivacaine + 2mcg/ml fentanyl. However, lower concentrations are used extensively worldwide, with many institutions using 0.0625% bupivacaine + 2mcg/ml fentanyl successfully. One such tertiary centre in Toronto recently published their experience with PCEA 0.0625% bupivacaine + 2mcg/ml fentanyl, showing it to be associated with high patient satisfaction, with 92% of patients satisfied with the quality of labour analgesia received (12). We have been using PCEA 0.0625% bupivacaine + 2mcg/ml fentanyl in some patients in labour at ADHB and, although not formally evaluated, these patients appear to be as comfortable and require a similar intervention rate for suboptimal analgesia as those using our standard PCEA 0.125% bupivacaine +2mcg/ml fentanyl epidural concentration.
1.1.   Study Rationale
Given the maternal and fetal benefits of lower concentrations of epidural local anaesthetic solutions, including lower total local anaesthetic consumption during labour, improved mobility and increased likelihood of spontaneous vaginal delivery, it would be sensible to reduce the concentration of epidural local anaesthetic mixture to as low as is still effective. Whilst solutions as low as 0.05% with fentanyl have been shown to be effective, there is a significant failure rate of analgesia when solutions approaching the EC50 of the drug are used. This would subsequently increase staff workload and decrease patient satisfaction with analgesia, thereby limiting the benefits of changing local anaesthetic concentrations.
The current “standard mixture” for epidural analgesia at NWH and ACH is 0.125% bupivacaine + 2mcg/ml fentanyl. However, as outlined there is significant evidence to support a change to a less concentrated dose of epidural local anaesthetic. Having discussed the evidence in a multidisciplinary forum, we are keen to explore the feasibility of changing to a lower concentration of labour epidural local anaesthetic, ideally 0.0625% bupivacaine + 2mcg/ml fentanyl, which is successfully used on other delivery units worldwide (12). The purpose of this study is to confirm the benefits of this change within our institution, and to ensure that labour epidural analgesia with this lower local anaesthetic concentration remains efficacious, maintains high levels of patient satisfaction and avoids any significant increase in staffing workload.
1.2.   The Current Study
In this study, all parturients requesting labour epidural during the study period will be approached for recruitment once their epidural is sited and they are comfortable, apart from any patients outlined in the exclusion criteria, likely to be few in number. We will undertake the feasibility study for a total of 3200 patients months, as outlined belowwho will receive either 0.125% bupivacaine + 2mcg/ml fentanyl or 0.0625% bupivacaine +2mcg/ml fentanyl.:
Month 1 - 0.125% bupivacaine + 2mcg/ml fentanyl. This is our currently used “standard mix” epidural mixture on delivery unit and therefore this group will act as the baseline group in this audit of practice.
Month 2 - 0.0625% bupivacaine + 2mcg/ml fentanyl.
Month 3 - 0.1% bupivacaine + 2mcg/ml fentanyl.
For each participant, baseline demographic and obstetric data will be obtained by the investigator including age, parity, BMI, gestational age, whether multiple pregnancy, stage of labour at which epidural analgesia commenced and whether undergoing induction/augmentation of labour.
All epidurals will be tested and established using the inserting anaesthetist’s routine technique. This will allow determination of whether the epidural insertion process has been successful and whether the epidural is likely to be effective. Once epidural analgesia has been tested and is shown to be effective, and the parturient recruited, the PCEA will be set up to maintain analgesia with the local anaesthetic concentration as determined by the study month. Further limited top-ups may be administered for pain as outlined in Section 5 – if these fail then consideration must be made to re-site the epidural early.
Once epidural analgesia has been established, we will collect the following observational data at various time points within the parturient’s labour, assisted by our midwifery colleagues and collected on a simple labour data collection sheet (see later):
· Upper sensory level of epidural analgesia
· Pain scores (score/10)
· Bromage (motor) scores
· Total volume of local anaesthetic administered by PCEA pump- data obtained from PCEA pump
Following delivery, further data collection will be undertaken by the investigator from both the delivery notes and contact with the patient (either within hospital or via telephone if discharged). This will include:
· Overall patient satisfaction with labour epidural
· Whether patient felt they could (a) move themselves in bed and (b) stand or walk both early in labour and just before pushing
· Requirement for staff-administered epidural top-ups, including number and total additional dose administered
· Whether patient felt they could (a) move themselves in bed and (b) stand or walk both early in labour and just before pushing
· Mode of delivery and whether assisted delivery was required
· Quality of epidural if topped-up as routine for operative intervention in theatre
· Requirement for urinary catheterisation
· Quality of epidural if topped-up as routine for operative intervention in theatre
All other obstetric and anaesthetic care, other than that stated, shall be administered as per routine practice, and shall not be influenced by this project.
1.3.   Study Population
All patients receiving epidural analgesia for labour on Delivery Unit at National Women’s Hospital, during the period of the study are potentially eligible to be enrolled, unless they decline to participate or fulfil any of the exclusion criteria.

2.   Study Objectives and Purpose
2.1.   Principal Purpose
This study aims to confirm the feasibility and non-inferiority of a change in our local anaesthetic/opioid mixture used for the maintenance of labour epidural analgesia on Delivery Suite at National Women’s Hospital. We aim to ensure that a change from the currently-used “standard mix” of 0.125% bupivacaine + 2mcg/ml fentanyl to a lower local anaesthetic concentration offers at least equipotent efficacy of epidural analgesia within our population mix, whilst reducing side effects such as motor blockade and requirement for urinary catheterisation and increasing patient satisfaction with labour epidural analgesia. We also wish to insure the staff intervention rate for suboptimal analgesia is not significantly more than at present.

3.   Study Design
3.1.   Type/Design of Study
This study is observational interventional in nature. There are three armstwo groups – the currently-used “standard mix” of 0.125% bupivacaine + 2mcg/ml fentanyl which will act as the control group and the epidural mix that we will be changing to - either 0.1% bupivacaine + 2mcg/ml fentanyl or (ideally)and the relatively new alternative 0.0625% bupivacaine + 2mcg/ml fentanyl. 

4.   Patient Population
4.1.   Number of Patients
Our current intention is to audit each epidural local anaesthetic concentration for a total period of 1 month. We will collect data for those epidurals inserted and established by Level 9 obstetric anaesthetists. With an estimated 5 patients enrolled per day, we anticipate that we will enrol a total of 100 patients per study arm. Expert statistical advice based on previous published data on staff intervention rates for suboptimal epidurals (31% intervention for all epidurals) suggests that with 100 patients in each group we will have sufficient power (80%) to show a 60% increase or more in the rate of interventions for suboptimal analgesia with the more dilute epidural mixture.
4.2.   Inclusion Criteria
We aim to enrol to our study all patients on Delivery Unit who undergo epidural analgesia for labour, sited by obstetric anaesthetists, unless they fulfil any of the limited exclusion criteria stated below. This will predominantly include those epidurals sited and maintained during daylight hours, in order to enable the principal investigators to be available to recruit patients, provide support and answer questions from patients and delivery suite staff. 
Prior to inclusion in the study, we will approach parturients for enrolment once they are comfortable with their labour epidural. We will discuss the study with them and provide written information, both of which will explain the purpose of the study and promote understanding of the reasons they are being closely followed up both in labour and following delivery. They will be offered the opportunity to opt out of participation at any time. Formal written consent will be obtained from each participant.
4.3.   Exclusion Criteria
As stated above, due to the well-established evidence for the efficacy and safety of the local anaesthetic concentrations investigated in this study, we anticipate that there should be few requirements to exclude any of the participants. However, those that would be excluded are:
· Women undergoing epidural insertion out of hours – this is to enable the principal investigators to be available to provide support and answer questions from patients and delivery suite staff.
· Women thought likely to deliver within the forthcoming 2 hours – this is to prevent unnecessary recruitment and data collection when epidural outcomes are unlikely to be significantly altered by a reduction in epidural local anaesthetic concentration.
· Women whose lead maternity carer (LMC) is not in agreement for epidural maintenance with PCEA. At present, some LMCs prefer their parturients to continue to have midwife-led epidural top-ups, therefore these will not be included.
5.   Sequence of Procedures
The Schedule of Events (Section 5.1) summarizes the study events by time points and methods of data collection.
5.1.   Schedule of Events
· Parturient requests epidural for labour analgesia.
· Standard epidural consent process is undertaken and lumbar epidural inserted as routine by the on-duty delivery unit obstetric anaesthetist. 
· Epidural test dose and initial loading administered as per individual anaesthetist’s normal practice.
· Once epidural determined to be neither intrathecal nor intravascular and parturient is more comfortable after initial epidural loading dose, distribute patient information 
leaflet to her offering explanation of study purpose and rational for follow-up in labour / post-delivery. Opportunity for parturient to ask questions offered.
· If parturient agrees to participation, the epidural is maintained using appropriate dosages of patient controlled epidural drugs, ie:
GroupMonth 1 - 0.125% bupivacaine + 2mcg/ml fentanyl. This is our currently used “standard mix” epidural mixture on delivery unit and therefore this group will act as the baseline group in this audit of practice.
MonthGroup 2 - 0.0625% bupivacaine + 2mcg/ml fentanyl.

Month 3 - 0.1% bupivacaine + 2mcg/ml fentanyl.
Additional rescue top-ups (suggested asof 10mls of 0.125% bupivacaine + 2mcg/ml fentanyl) may be administered if required for persistent pain.
· If epidural analgesia remains suboptimal following one anaesthetist-administered rescue top-up dose, consideration should be made to re-site epidural rather than top-up with more concentrated preparations. This should be recorded on the patient data collection sheet and a new data collection sheet commenced with establishment of the new epidural.
· Investigator Ccollects basic demographic details on data collection sheet including: 
name, age, BMI, parity, gestational age, whether multiple pregnancy, stage of labour at which epidural analgesia commenced, whether undergoing induction /augmentation of labour and patient telephone number for contact post delivery. This initial data collection sheet will also contain details relating to the initial epidural insertion and establishment, including the test and loading doses used.
· Patient identification label to be placed in study collection book in anaesthetic department office on level 9 with date and time of epidural insertion and inserting anaesthetist clearly documented to allow patient identification and follow-up. 
· Data collection sheet to be left with midwife in room. 
· Midwife to collect the following data at:
1 hour / 3 hours / 5 hours / 7 hours post insertion:
Pain scores – using a 0 – 10 verbal numerical pain scale.
Upper epidural sensory height – from dermatome chart.
Bromage (motor) scores – using an illustrated scale of ability to straight leg raise.
Total amount local anaesthetic dose administered – data obtained from PCEA.
· Any additional top-ups required must be anaesthetist administered only, as per current practice, and documented on data collection sheet as well as in the patient notes.
· Following delivery, data collection sheet to be placed in the epidural follow-up folder with the ward clerk on ward 91.
· Post-delivery data to be collected by principal investigators on next working day including:
Overall patient satisfaction with labour epidural (classified according to a five-item Likert score of strongly disagree, disagree, neutral, agree, strongly agree). 
Whether patient felt they could (a) move themselves in bed and 
  					           (b) stand or walk both early in labour and just before pushing.
Requirement for epidural top-ups (including number and total dose administered).
Mode of delivery and location – including indication for operative delivery (eg. lack of maternal effort, maternal exhaustion, fetal distress).
Quality of epidural if topped-up as routine for operative theatre intervention.
Requirement for urinary catheterisation.
6.   Statistical Plan
We will obtain formal assistance with statistical analysis, and have engaged Associate Professor Chris Frampton for this purpose. As our data collection will be observational in nature, we aim s, however as this is a feasibility study rather than a clinical trial, our data collection will be observational in nature. As such, we aim to predominantly analyse our data with comparisons of medians and interquartile ranges, using ANOVA to determine any statistical significance between groups. Descriptive statistics will be used to describe the patient characteristics.

7.   Data Collection
Data collection will be undertaken on individual specially-designed patient data collection forms by the principal investigators and midwives responsible for care in labour. A Microsoft Excel spreadsheet will be designed with various worksheets for data collection and analysis. These will contain demographic data, total local anaesthetic dosages administered during labour (including additional top-ups), pain scores, Bromage (motor) scores, mode of delivery and requirement for urinary catheterisation.
For each patient, data and forms will be held in a locked file in the Level 9 Department of Anaesthesia. One copy of all records will be made electronically and held as PDF files on CD-ROM under lock, with the Secretary for the Level 9 Department of Anaesthesia. 

8.   Records Retention
Data will be retained for a minimum of 10 years and will be held at the Level 9 Department of Anaesthesia, Auckland City Hospital, New Zealand. After the study has been completed, only the electronic version of the data will be stored, on CD-ROM as PDF files.

9.   Ethics and Responsibility
This feasibility study will be conducted in full compliance with the protocol and with the approval of the ADHB Research Review Committee.
All investigators, Dr Matthew Drake, Dr Catherine BryantSetareh Ghahrehman, Dr Morgan Edwards and Dr Victor BirioukovEe Mei Soo, can declare that they have no financial or other interests in the study. 
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