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[bookmark: _Toc525249544]Project Proposal: Obstetric Bleeding Strategy for Wales 
[bookmark: _Toc525249545](OBS Cymru) – A North Wales Perspective
[bookmark: _Toc525249546]Background
Postpartum haemorrhage (PPH) remains a challenging clinical problem to address. The most recent report on maternal deaths and morbidity (Knight et al, 2017) demonstrated an increase in mortality, from 0.5 to 1/100,000 maternities. It remains the second most common direct cause of death in pregnancy second only to venous thromboembolism (Knight et al, 2017).  Morbidity is also a significant consideration, with the Scottish Confidential Audit of Severe Maternal Morbidity (SCASMM) noting that 80% of severe maternal morbidity was related to major obstetric haemorrhage (SCASMM, 2014).

Obstetric Bleeding Strategy for Wales (OBS Cymru) is a national quality improvement programme aiming to reduce harm from PPH across Welsh maternity services (OBS Cymru 1000 Lives National Improvement, 2017). The project is funded and supported by the Welsh Government, with support from the all health boards in Wales, 1000 Lives Improvement, Maternity Network Wales and the Wales Deanery.  
[bookmark: _Toc525249547]Methods
[bookmark: _Toc525249548]Ethics 
The Quality Healthcare Improvement Partnership provide guidance on how to assess the level of ethical oversight required for a project (QHIP, 2017). Under this guidance OBS Cymru is a quality improvement programme and not research. As such it does not require formal ethics committee review, but it does require oversight of the project to identify and address any ethical issues. To meet this need, the project was registered with the clinical governance department of each of the hospitals it was being implemented. A national data sharing agreement was signed by a spectrum of representatives from senior clinicians to the Caldicott guardians and facilitated by 1000 Lives Improvement Wales.

The programme was rolled out to all twelve Consultant Led Units (CLU) between February and April 2017 (500 -6000 deliveries/year). 
The project involves implementing the four pillars of OBS Cymru;
· Universal risk assessment.
· Early Identification of abnormal bleeding by measurement of blood loss through weighing.
· Multidisciplinary team (MDT) review, at the bedside, early in the PPH and then participation in learning from the case review.
· Patient specific blood product management using blood gas and visco-elastometric point-of-care testing (VE-POCT) in the form of a ROTEM® device (ROTEM Sigma, 2018).

The project is now in its second year with the ongoing challenge of integrating the OBS Cymru quality improvement programme into routine practice across Wales. For my part of the project, I was specifically responsible for the three district general hospitals in North Wales. See Figure 1.

[image: ]
Figure 1. The three acute district general hospital in North Wales; Wrexham Maelor Hospital (Wrexham), Glan Clwyd Hospital (Bodelwyddan) and Ysbyty Gwynedd, (Bangor). 

[bookmark: _Toc525249549]My Leadership Role 
I will act as the team manager for the Betsi Cadwaladr University Health Board (BCUHB) supporting a network of multidisciplinary OBS Cymru champions to train and educate the wider delivery suite team. It is likely that due to lack of resources, my role will not be filled in August 18 /19, as such it is essential to focus on embedding the change in practice. I will also be the lead with regards to collating a retrospective database of all the twelve Consultant led delivery units in Wales of PPH related outcomes to act as a comparator and assess any changes that occur as a result of implementing OBS Cymru. This information is essential in order to aid engagement and further establish the OBS Cymru approach into normal practice.
[bookmark: _Toc525249550]Stakeholder Engagement
The main stakeholders to engage with will be obstetricians, midwives and anaesthetist.  In order for the project to make an longlasting impact, it will be necessary to engage with all members of the delivery suite team. In addition, it will be important to work with support staff in haematology and blood transfusion. Of strategic importance will be the engagement of labour ward and hospital management to ensure the project receives the appropriate support at management level.
[bookmark: _Toc525249551]Change Management
In order to build on the work already carried out I will be utilising the Lewin 3 stage change model (Lewin, 1947), as each of the three sites in North Wales, much like the rest of Wales is still in a transition period of fully implementing the OBS Cymru approach. Other models that may be useful would be Kotter’s 8 stage approach (Kotter,1996)  as it would fit a top down approach as directed by the national project team.

[bookmark: _Toc525249552]Aims
The project goal is to reduce maternal morbidity associated with PPH. A standardised, national approach is aimed at reducing variations in care and specifically targets: 
· Halving the number of women requiring ≥ 5 units of red blood cells.
· Reducing the number of women experiencing massive PPH (blood loss >2500ml).
· Halving the number of women requiring level 3 (highest level of support) in critical care, secondary to PPH.
· Halving the number of women receiving hysterectomy secondary to PPH.
· Achieve more than a 50% reduction in the administration of fresh frozen plasma (FFP).
We hope to demonstrate these outcomes in BCUHB by July 2018.
Word Count 805/750
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[bookmark: _Toc525249554](OBS Cymru) – A North Wales Perspective
[bookmark: _Toc525249555]The Scale of the Problem
Haemorrhage is the leading cause of maternal death worldwide, representing 27·1% of maternal deaths (Say et al, 2014).  More than two thirds of reported haemorrhage deaths occurred after the delivery of the baby and as such were classified as postpartum haemorrhage (PPH). The most recent report looking at maternal deaths and morbidity in the United Kingdom was by Knight et al (2017) and shows an increase in mortality, from 0.5 to 1/100,000 maternities due to haemorrhage. It remains the second most common cause of death in pregnancy directly attributable to the pregnancy, second only to venous thromboembolism. Of concern, this is the only direct cause of maternal mortality which is increasing (Knight et al, 2017).   Morbidity is also a significant consideration, with the Scottish Confidential Audit of Severe Maternal Morbidity (SCASMM) noting that 80% of severe maternal morbidity was related to major obstetric haemorrhage (SCASMM, 2014). In a pilot study Mantel et al,  (1998),  outlined the classification system of describing type of maternal morbidity that can occur.   The impact of the morbidity associated with a significant postpartum haemorrhage may include increased length stay in hospital, negative impact on mother baby bonding and anaemia.

[bookmark: _Toc525249556]OBS Cymru
To address this significant clinical challenge of improving the management of postpartum haemorrhage the Obstetric Bleeding Strategy for Wales (OBS Cymru) was formed. OBS Cymru is a national quality improvement programme aiming to reduce harm from PPH across the Welsh maternity services. (OBS Cymru 1000 Lives National Improvement , 2017). The scheduled timeframe for the OBS Cymru quality improvement programme is three years and encompasses multiple complex interventions on a national scale in order to achieve the goal of ‘reducing harm from post partum haemorrhage’ (OBS Cymru 2017).

The project involves implementing the four pillars of OBS Cymru (OBS Cymru 1000 Lives National Improvement , 2017) See Figure 2 ;
1. Universal risk assessment of every woman giving birth in Wales to identify risks specific to that patient for postpartum haemorrhage before labour and as their labour progresses. In this way the appropriate team and skill mix can be planned to mitigate the risks identified. 
2. Early Identification of abnormal bleeding by the measuring of blood loss through weighing, as opposed to the previous practice of estimation, which is inaccurate. In work by Lilley et al (2015) it was shown that the “mean percentage error of measured blood volume was 4.0 ± 2.7% compared to visually estimated blood volume with a mean percentage error of 34.7 ± 32.1%.”.  Not only is estimating blood loss inaccurate it can impact on the team dynamic as there is variation in opinion as to the significance of the blood loss. Invariably, the opinion of the most senior person involved is followed which is not always correct and can also lead to team disharmony.  By weighing the blood loss, using scales or measuring using a calibrated suction device it negates these human factor issues as it allows the whole team to share the same reality. In essence, it allows the accurate diagnosis of a postpartum haemorrhage (PPH), this is essential as a PPH cannot be managed appropriately until it has been recognised.
3. Prompt intervention and effective team working with multidisciplinary team involvement including a senior midwife, obstetrician and anaesthetist at the bedside of the patient. The goal being that by intervening early in the postpartum haemorrhage event, it can be controlled and managed effectively in order to prevent progression to point where significant morbidity or even loss of life is a potential outcome.
4. Patient specific blood product management guided by point of care testing in the form of a ROTEM® device. Previous opinion on the transfusion management of PPH followed similar guidance to trauma patients as outlined in the recent BMJ article (Chandraharan & Archana 2017). This article advocates transfusing patients with four units of packed red cells and also giving 15ml/kg of fresh frozen plasma clotting products in the absence of any coagulation tests. A ROTEM® point of care coagulation testing device is an innovative piece of technology that allows for rapid assessment of the patient’s coagulation state. 

[image: ]
Figure 2. The four pillars of OBS Cymru
[bookmark: _Toc525249557]OBS Cymru: Research into Practice
The scientific basis for OBS Cymru has a strong foundation in research. As previously mentioned Lilley et al (2015) have highlighted the importance and accuracy of measuring blood loss during a postpartum haemorrhage. Charbit et al (2007) identified low fibrinogen levels as marker in progression to major obstetric haemorrhage. Low fibrinogen can be identified rapidly utilising the ROTEM® point of care testing device, facilitating early intervention and treatment. 

Over a four year period of PPH research at University Hospital Wales, Cardiff the number of very large blood transfusions fell by 80% (Collins et al, 2017). In the OBS-2 trial (Collins et al, 2017) further explored the use point of care guided early fibrinogen concentrate infusion to improve outcomes in PPH. Point of care testing provides the facility to obtain rapid information on the clinical state of the patient, by processing the sample in close proximity to the clinical area. Instead of coagulation results being available in sixty minutes, they are available in ten minutes supporting the multidisciplinary team to make informed clinical decision in a more timely fashion.  In the case of OBS Cymru this is using a ROTEM® device to gain information on the coagulation status of patient, whether they require blood products and if so it helps guide what that patient specifically needs. An observational study by Collins et al (2017), demonstrated the ability, to safely withhold blood products allowing a more conservative approach to their use, thus avoiding the risks associated with transfusion of clinically unnecessary blood products. 

[bookmark: _Toc525249558]Initial Implementation Phase
The programme was rolled out to all 12 Consultant Led Units (CLU) between February and April 2017 (500 -6000 deliveries/year). See Figure 3.
[image: ]
Figure 3: Location of the twelve Consultant Lead Delivery Units in Wales.
The roll out was supported by an education programme focusing on how to measure blood loss and use of a standardised four stage paperwork tool. The four stage paperwork is a specifically designed universal document standardised across Wales to facilitate clear documentation of the risk assessment, act as an escalation tool and aide memoire to guide PPH management. Werfen the company behind ROTEM®, along with members of the national team provided training on how to technically run a test. An education session on the basis and evidence for OBS Cymru was delivered around the ROTEM® training. This covered the how to interpret the results with the aid of the OBS Cymru ROTEM® Protocol (OBS Cymru ROTEM® Protocol, 2016), and importantly the context behind it so people could understand the drivers to change practice.

[bookmark: _Toc525249559]Ethics
OBS Cymru is a quality improvement programme and not research, as such it does not require formal ethics committee review. It does however, require ethical oversight in line with the guidance set out in the Quality Healthcare Improvement Partnership (QHIP, 2017).  The project was registered with the clinical governance department of each of the hospitals it was being implemented in.  A national data sharing agreement was signed by representatives of each of the health boards and facilitated by 1000 Lives Improvement Wales. 

[bookmark: _Toc525249560]Structure and Funding
The project has multiple funding streams with the initial major grant coming from an efficiency through technology fund from Welsh Government. The project has support from the all health boards in Wales, 1000 Lives Improvement, Maternity Network Wales and the Wales Deanery. See Figure 4.

[image: ]
Figure 4. The project management structure of the OBS Cymru project
[bookmark: _Toc525249561]North Wales Perspective
On commencing the role, it was apparent that there were a number of significant challenges to face in particular sites.  Early figures from the national database highlighted that there was potentially an increased rate of postpartum haemorrhage in one of the Consultant led obstetric units in North Wales in comparison to the rest of Wales. In the recent past the fate of the delivery suites on each of the three sites was in doubt as BCUHB considered re-organisation of maternity services (BBC News 2015).  This uncertainty and coupled with recruitment challenges in North Wales can impact on how well a team can implement change and sustain it.

Site Visits
A useful tool utilised was the Ishikawa fishbone analysis to assess the progress made from the initial site visits. John M et al, (2017) used this tool (see Figure 5) to assess readiness of the Consultant lead units in Wales to deal with a postpartum haemorrhage. It was modified for the follow up visits, to act as a focus for discussion and to see how the each site was managing their own specific challenges. 
[image: ]
Figure 5: An updated version of the Ishikawa analysis tool used for the second wave of site. Original version from ’Evaluating readiness for managing postpartum haemorrhage in consultant led units across Wales’ (John M et al, 2017).  

[bookmark: _Toc525249562]Method
[bookmark: _Toc525249563]My Leadership Role
Prior to taking up my role with OBS Cymru project I was acutely aware that I was joining a well established team going into its second year of a three year project, which would pose particular challenges and therefore provide invaluable learning opportunities.

My specific role within the project was to act as the project team manager for BCUHB, covering three consultant lead delivery suites. See Figure 4. This would entail supporting the local OBS Cymru multidisciplinary champions on the ground, to implement, embed and consolidate the change in practice required to realise the vision of OBS Cymru.

Additionally I am a member of the national project team who is responsible for the direction and management of operational issues and logistics relating to the project. I am also a member of the OBS Cymru national board, which focuses more on the strategic direction of the programme and includes lay representatives along with members of the Maternity Network Wales (Maternity Network Wales, 2015). From the driver diagram from OBS Cymru (see Figure 6), a significant amount had been achieved by the team already prior to my involvement.

[image: ]
Figure 6: Progress of the OBS Cymru project as of July 2017 (Produced by OBS Cymru Team, July  2017)
I very much view my role as building upon and consolidating the progress that had been made to date and see how the project could mature. Key to this was accumulating evidence and outcome data to demonstrate the impact of the OBS Cymru programme in the twelve CLUs in Wales. 

It was a clear priority in order to maintain momentum and preserve credibility that hard outcome data was available and importantly that this could be measured against baseline information prior to the inception and roll out of OBS Cymru. This information is essential in order to aid engagement and further embed the OBS Cymru approach into normal practice.

[bookmark: _Toc525249564]Facilitating Change
In terms of barriers to getting the project ingrained into the culture at each of the three North Wales Consultant led sites, I was aware that there was variation within each unit depending on staff skill mix. Clinical approaches towards PPH also differ between sites. I choose to take a different strategy with each of the sites depending on the units performance and history.

Ysbyty Gwynedd
In July 2013 there was maternal death due to postpartum haemorrhage (BBC News, 2014).   As a result, measuring blood loss was introduced a number of years before the implementation of OBS Cymru.  There is a strong cohort of the MDT who are very committed to improving and engaging with OBS Cymru. For this reason , the change management model proposed by Kotter (1996) could be a suitable model, as they were very much operating at the higher level of the 8 stage model with the focus on step 7, which is consolidation of progress. 
Glan Clwyd Hospital 
Glan Clwyd was an early adopter site, with one of the senior Consultants of the national board present on labour ward. The change management theory potentially used here would be from Lewin (1947). The project has been taken up very well, with the majority of staff buying into the change in practice. The priority now is to ‘refreeze’ and embed the good practice improvements. See Figure 7
[image: https://ars.els-cdn.com/content/image/1-s2.0-S2444569X16300087-gr1.jpg]
Figure 7: The three step change model of organizational change as described by Lewin (1947).

Wrexham Maelor Hospital 
As mentioned previously this hospital was identified as an outlier in Wales due to the rate of significant bleeds occurring.  When this was raised with the delivery suit MDT, there was a variation in response, which mirrored every stage of the Kübler-Ross change curve.  See Figure 8. 
[image: Image result for kÃ¼bler-ross change curve]
Figure 8: Kübler-Ross change curve (Kübler-Ross E, 1947)
There were repeated challenges made to question the evidence behind the project. This is in keeping with the second stage of the Kübler-Ross change curve (Kübler-Ross E, 1947), especially the trigger point at which the MDT team in contacted to rapidly assess the patient by the bedside. There was frustration (stage 3) as a common feedback was that this trigger of intervention was too early. It was a communications challenge to move people from denial to at least an experimental phase. Handy (2009) provides a template of how to interact with people who may require different approaches to communication comparing different group in terms of Greek Gods each requiring very different communication strategies.  Another resource that was useful in planning how to overcome the communication and performance challenge was work done by The Kings Fund on leading across the healthcare system (The Kings Fund, 2017). In this work they outline ‘Five factors that facilitate system leadership’ (see Table 1.
	1. Develop a shared purpose and vision.

	2. Have frequent personal contact.

	3. Surface and resolve conflicts.

	4. Behave altruistically towards each other.

	5. Commit to working together for the longer term.


Table 1: The Kings Fund (2017) found that ‘five factors in particular offer a helpful way of framing the challenges system leaders are facing’.
I found this to be a reassuring document, as on reflection, I felt that the key factors identified and the rationale behind them, fitted very closely to my natural personal leadership style. I particularly identified with point two, as I feel that the most productive meetings and networking opportunities arose when I invested time to have face to face meetings with stakeholders. The Kings Fund (2017) state that  ‘face-to-face meetings enable leaders to build rapport and understanding and to appreciate and acknowledge each other’s problems and challenges’.
[bookmark: _Toc525249565]Stakeholder Engagement
The main stakeholders to engage with will be obstetricians, midwives and anaesthetists. For the project to succeed however, and achieve a sustained change in practice, it will be necessary to engage with all members of the delivery suite team. It was essential to be inclusive in the process of changing the management of postpartum haemorrhage, as the approach was innovative and a huge shift from previous clinical practice.  Various approaches were used, which will be outlined below, to engage with all the members of the delivery suite team, in order to share the vision of the benefits that OBS Cymru approach represent. Having a clear vision and being inclusive is consistent with step 3 ‘developing a strategic vision’ and step 4 ‘involving everyone in the plan’ of Kotter’s eight step model of change management (Kotter JP, 1996).
Weller et al (2014) proposed seven interventions to address and overcome barriers to effective teamwork in healthcare and breakdown some of the walls between different tribes of the multi-professional team. In their work, they hypothesise that ‘improvement in teamwork in healthcare can lead to significant gains in patient safety, measured against efficiency of care, complication rate and mortality’ (Weller et al, 2014).
	Action
	Decription
	OBS Cymru Action

	‘Teach effective communication
Strategies’
	‘Teaching structured methods of
communication, such as ‘SBAR’ handovers, can improve patient outcomes.’
	Use of the standardised OBS Cymru communication paperwork.

	‘Train teams together’
	‘Teams that work together should train together. Training that includes all members of the team improves outcomes.’
	Incorporation of OBS Cymru into mandatory midwife training and into MDT clinical governance training sessions.

	‘Train teams using simulation’
	‘Using simulation is a safe way to practice new communication techniques, and it increases interdisciplinary understanding.’
	Using simulation to explore and improve communications challenges. Simulation also useful to assess the robustness of emergency procedures in action.

	‘Define inclusive teams’
	‘Redefine the team of healthcare
professionals from a collection of disciplines to a cohesive whole with common goals.’
	Shared agenda and understanding of OBS approach ‘the four pillars of OBS Cymru’.

	‘Create democratic teams’
	‘Each member of the team should feel valued; creating flat hierarchies encourages open team communication.’
	Regular feedback sessions and clinical governance to promote the process and highlight how each team member has a role and is integral to it.

	‘Support teamwork with protocols
and procedures’
	‘Use procedures that encourage information sharing among the whole team, such as checklists, briefings and IT solutions.’
	OBS Cymru Quality and Safety Sub Group of Maternity Network Wales. All Wales Guideline Prevention and Management of Postpartum Haemorrhage (2018) 

	‘Develop an organisational culture supporting healthcare teams'
	‘Senior champions and department heads must recognise the imperative of interprofessional collaboration for safety.’
	Network of local OBS Cymru champion collaborating across health board boundaries.


Table 2: The seven interventions proposed by Weller et al (2014) to improve teamwork and communication, and how OBS Cymru has addressed these recommendations. 
Communication strategy 
As well as face to face meetings and Information sessions, other opportunities for engagement and feedback were utilised. Additional information was available via multiple platforms; the OBS Cymru webpage on the 1000 Lives Improvement Wales and social media in the form of Twitter®. The #OBSCymru and #Measuredbloodloss was used to inform and promote any events at which OBS Cymru were presented at. In addition to social media there was bi monthly newsletter and an OBS Cymru email address so that people could get in contact to give feedback or ask questions. The project was also widely publicised in an article in Anaesthesia News  (James & Kelly, 2018)  which reached an Irish and United Kingdom audience. 
A second annual OBS Cymru national project event was organised for the MDT champions (held on 23rd January 2018). This event allowed the national team to feedback some of the initial data, but also have the local champion discuss and share their experiences and challenges of implementing the project.  This facilitated a culture of open shared learning and opportunity for participation in planning the future direction of the project. 
National Prospective Database
Reliable data collection and subsequent analysis is a key requirement in any quality improvement initiative. Due to the scale and collaborative nature of the OBS Cymru project, working across health board boundaries, it was necessary to create a bespoke database held centrally with the support of 1000 Lives Improvement Wales. The database is only accessible from within NHS Wales, by use of the NADEX/Cymru user login for NHS Wales.  Individual access had to be granted by the author of the database, and was requested by an OBS Cymru champion or by one of the team managers. 
Key dialogue with the OBS Cymru midwives resulted in multiple changes made to the database in terms of the burden of data required along with making it more user friendly.  It has been integral to showing each site retains ownership of their own data, while simultaneously contributing to the all Wales picture. The information gathered from the national database will be essential in shaping how the project moves forward in terms of focus and scope. As the year progressed it became clear that the database not only provided a means of recording data, it was hugely important as an engagement tool, as the run chart options with in the database gave monthly contemporaneous feedback to each Consultant led delivery suite. See Figure 9. 
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Figure 9: Screen shot of OBS Cymru national prospective database, with options to download all the units data into a spreadsheet for analysis and see how each unit compared with respect to rates of PPH and use of blood products.

Measuring Blood Loss (MBL)
Ongoing measurement of blood loss has been facilitated by a new whiteboard (see Figure 10) in all three delivery suite theatres in BCUHB.  Pivotal to this is the agreement by MDT of liquor volume during the case rather than at the end. Everything else is considered blood and calculated from the weighed swabs, by subtracting the dry weight of the swabs. A running total is documented on the board for all to see and has been extremely helpful for recognizing and supporting open communication and escalation.  
Healthcare assistants have been integral to the process as they have been empowered to weigh swabs and measure suction routinely. Whilst measuring blood loss has been a cornerstone of the project, it has also proved one of the more challenging aspects of change that required management with investment of time and resources.   Regular individual training sessions have been undertaken with members of the MDT focusing on; obstetricians, anaesthetists, scrub nurses and midwives to ensure that MBL is the terminology in Wales not estimated blood loss (EBL). It is too important an issue to guess.

	


[image: ]

	[image: ]


Figure 10: Scales which are in every labour room in Glan Clwyd, with Ysbyty Gwynedd and Wrexham having a defined MBL process with mobile scales. Example of how the measruing blood loss board in Glan Clywd has been used. 
Labour Ward Forums
Of strategic importance was engagement with labour ward and hospital management to ensure the project and staff involved are supported in their job planning. To ensure this I attended local labour ward management meetings in each of the three hospitals in addition to bi-monthly health board wide labour ward management meetings. Through involvement as a member of these management groups, I ensured that OBS Cymru remained a standing agenda item.  I also was able to network with the people who would be integral to ensuring the logistics and financial infrastructure remained in place after the initial three year quality improvement programme ended.
Awards
One of my responsibilities this year to submit applications for patient safety awards and academic organisations. From a strategic perspective opportunity it would present to raise the profile of the project on and national and international level. Locally it was useful as a motivational tool to improve engagement as Maslow’s hierarchy of needs (see Figure 11)  describes that involvement in something deemed worthwhile by your peers and externally meets a psychological need (Maslow AH, 1954). Being award winning was useful to build political favour with 1000 lives, Welsh Government, our industry partner and also the Wales Deanery.
[image: maslow's hierarchy of needs five stage pyramid]
Figure 11: Maslow’s hierarchy  of needs. (Maslow A 1954)
[bookmark: _Toc525249566]PROMPT Wales
PROMPT (PRactical Obstetric Multi-Professional Training) is an evidence based multi-professional training package for obstetric emergencies which has been embraced in multiple countries. The key outcomes are that it is ‘associated with direct improvements in perinatal outcome and has been proven to improve knowledge, clinical skills and team working’ (PROMPT Maternity Foundation, 2008). It is very much in keeping with guidance that ‘teams that work together should also train together, with regular training taking place on the labour ward rather than on ‘away days’ and being seen as a core activity rather than an optional extra’ (The Kings Fund, 2008). The Maternity Network and Welsh risk pool in Wales rolled out a specific PROMPT Wales (2018) programme aiming to achieve the improvements in outcome measures listed above. In light of this, I attended a PROMPT course and successfully progressed to becoming a PROMPT instructor. This served several purposes, the majority of PROMPT instructors were also key stakeholders for OBS Cymru, and being involved I was able to ensure that the PPH simulation station was consistent with the principles of OBS Cymru. Through engagement with the PROMPT team by the national project team, the PROMPT Wales simulation scenarios and teaching sessions have been amended to ensure they cover the four pillars of OBS Cymru as described previously (OBS Cymru 1000 Lives National Improvement NHS Wales, 2017).

[bookmark: _Toc525249567]Results and Discussion
[bookmark: _Toc525249568]A Measure of Change
Outcome measure data (see Figure 12) was sought from each maternity units, intensive care units and haematology departments in BCUHB to obtain retrospective data from January 2013 to December 2016 to match up with data from the prospective database. This information was also requested from the rest of the Consultant led units in Wales via the local OBS Cymru network of champions. The potential impact of the new General Data Protection Regulation (European Parliament GDPR, 2018) was discussed as a possible threat to the database. The database and process of data collection was assessed as compliant with the change in legislation by the national project team. Prospective data collection included:
[image: ]

Figure 12: Outcome measure data obtained from retrospective review of labour ward statistics, blood bank and intensive care. Same outcomes assessed via the OBS Cymru national prospective database.
[image: ]
Figure 12: Outcome data from delivery suite comparing data from August 2016 to July 17 with August 2017 to July 2018.
Figure 12 illustrates that the project did not achieve the changes in outcomes targeted. There was an increase in the number of bleeding episodes over 1000ml and also in the category over 2500ml . It is highly likely that this increase in number if related to the change in practice of actually measuring blood loss and represents a true reflection of the clinical picture. Data from the first year of OBS Cymru on a national level was showing a rate of 9.6% for bleeds over 1000mls (James et al, 2018).  The rate of PPH is higher than previously published, however previous figures were based on estimated blood loss. Comparing the rate of episodes where the blood loss is greater than 2500ml, it is similar to previously published figures.
There has been a  noticeable is the change in transfusion practice with a huge reduction in the number of massive transfusions, that is those women who received over five units. This has reduced from eleven for all the for the health board to zero).  This mirrors the outcome seen during the initial period of research in Cardiff as described by Collins et al (2018).
[bookmark: _Toc525249569]Run Charts of Blood Bank Data
The change in transfusion practice is more noticeable when seen the context of a statistical process control chart. This was based on the retrospective data combined with prospective blood bank data to give a monthly summary of change in transfusion practices. This information was then fed back to the respective labour wards and also to the national team where was used to illustrate the impact of the project at multiple meetings. In this way the local change management techniques employed at a local level in BCUHB had a major impact on the direction of the national project.  See Figures 13 to 20. 
For each of the graphs the Y– axis is number of units of a particular type of blood product transfused, whether that is pack red cells to improve oxygen delivery or fresh frozen plasma with the aim to improve clotting. The X – axis is time in months. UCL and LCL stand for upper control limit and lower control limit respectively and denotes a point approximately three standard deviations from the mean. What this means is that any data point outside of these lines is highly unlikely to be a result of chance alone. 

Whilst having a health board wide picture, it was important to look at each specific unit in isolation, as when reviewing the data on red cell usage for Wrexham it is clear that the same reduction in red cell usage seen in the other two sites is not replicated. This was consistent with how project was in place on each of the units, with Glan Clwyd highlighted as an early adopter site in Wales, while Wrexham was at the other end of the scale. What is important though is to recognise that each site has a different baseline performance and its own challenges.  Each unit will make progress at different rate. It takes time to implement a significant change in practice and even longer to see the improvements. It may take months if not years for the full benefits in terms of outcome measures to come to fruition.
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Figure 13: Run chart of red cell usage in BCUHB since in the start of OBS Cymru showing a reduction in variation and average monthly use of blood products.
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Figure 14: Run chart data plotting the number of units of fresh frozen plasma clotting products  transfused to obstetric patients each month in BCUHB.  Data Source is historic blood bank data obtained as part of the process of establishing baseline transfusion practice and outcome measures prior to the implementation of OBS Cymru. 
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Figure 15: Run chart data plotting the number of red cell transfused for obstetric haemorrhage in Glan Clwyd Hospital since the start of OBS Cymru showing a reduction the average monthly use of red cells as well as reduced variation. 
[image: ]Figure 16: Run chart data plotting the number of units of fresh frozen plasma clotting products transfused in Glan Clwyd Hospital for obstetric haemorrhage, since the start of OBS Cymru showing a significant decrease the average monthly use.
[image: ]
Figure 17: Run chart data plotting the number of red cell transfused for obstetric haemorrhage in Ysbyty Gwynedd, since the start of OBS Cymru showing a reduction the average monthly use of red cells as well as reduced variation. 
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Figure 18: Run chart data plotting the number of units of fresh frozen plasma clotting products transfused in Ysbyty Gwynedd for obstetric haemorrhage, since the start of OBS Cymru showing a decrease the average monthly use.
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Figure 19: Run chart data plotting the number of red cell usage in Wrexam Maeolor Hospital since the start of OBS Cymru showing an increase the average monthly use of red cells.
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Figure 20: Run chart data plotting the number of units of fresh frozen plasma clotting products transfused in Wrexam Maeolor Hospital since the start of OBS Cymru showing a decrease average monthly use and variation.

[bookmark: _Toc525249570]Awards
Though only in its second year the OBS Cymru project is already award winning as it won an award at MediWales Innovation Awards (2017) in the efficiency through technology fund (ETTF). This award was highly useful to engage with members of the MDT to reward and share the success achieved. The project was a finalist at the patient safety awards and was also shortlisted for a prize at the Obstetric Association of Anaesthetist annual conference. Central to both presentations was the use of the run charts of blood product usage for early adopter sites such as Glan Clwyd. OBS Cymru is also nominated for an NHS Wales award as an example of ‘integrating research into a quality improvement project to reduce harm from postpartum haemorrhage' (NHS Wales, 2018). Glan Clwyd, an early adoptor site was choosen to represent OBS Cymru. 
[bookmark: _Toc525249571]OBS Cymru Clinical Governance Session
‘Simulation-based training, which assesses clinical, communication and team skills within a single exercise, should be offered to all maternity staff, ideally within their own units.’ (The Kings Fund, 2008). Running a high fidelity simulation OBS Cymru scenario was an aspiration for the year. This was achieved in June 2018 (See Appendix 1 for programme) with a fifty strong multi disciplinary training session, with a highlight being the simulation session with debrief (See Appendix 2).
[bookmark: _Toc525249572]Conclusion
OBS Cymru is a multidisciplinary national programme achieving change across Welsh maternity services. Successful engagement with a network of local multidisciplinary champions have supported the sharing of best practice to successfully overcome the challenges of project implementation and integration to normal everyday practice.
Measuring blood loss has been a huge shift in culture and instrumental in ensuring a shared language and understanding when objectively assessing the severity of a postpartum haemorrhage. Moving forward into the final year of the quality improvement phase, processes are now in place with blood bank to monitor outcome measures and ensure that the project’s success continues 
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	BCULHB (Central)
Ysbyty Glan Clwyd

Joint Clinical Governance Forum 
Division of Anaesthesia, Critical Care & Chronic Pain
Women’s Directorate – Obstetrics and Midwifery

Tuesday 12th of June 2018
North Wales Clinical School Central 
Chair – Dr G Mula

	
	Session
	Facilitators

	13.00 – 14.00
	Lunch – Kindly provided by Werfen

	Werfen

	14.00 – 17.00
	5 groups to rotate through 6 x 30 mins stations
	

	Station 1
	Rotem – Running a test/troubleshooting and interpretation with OBS Cymru Protocol

	Sarah Mellor
Steven Adams
Werfen

	Station 2
	Intraosseous access

	Resuscitation Department

	Station 3
	PPH Simulation Scenario

	Mr P Banfield/Mr A Pleming
Dr Ingrid Volikas/ Dr K Kelly

	Coffee Break
	COFFEE BREAK and Simulation Debrief
	Mr P Banfield/Mr A Pleming
Dr Ingrid Volikas/ Dr K Kelly

	Station 4
	Obstetric Airway: Use of Nasal High Flow Oxygen and OAA/DAS guidance
	Dr Dan Redfern / 
Dr James Dougherty

	Station 5

	Measuring Blood Loss & Surgical Management of PPH
	Jo Kelly –  Senior Midwife
Mr Nil Sengupta

	
	Resources
	

	Rotem
	

	


	Intraosseous access
	https://lifeinthefastlane.com/ccc/intraosseous-needle-insertion/
	

	OBS Cymru
	http://www.1000livesplus.wales.nhs.uk/obs-cymru
	



	Nasal High Flow Oxygen
	https://lifeinthefastlane.com/ccc/high-flow-nasal-cannula/
http://www.oaa-anaes.ac.uk/ui/content/content.aspx?id=3447
	





Reminder to all that attendance is COMPULSORY and is recorded. 
Please send your apologies if you are unable to attend.
Please note – timings and order of the timetable could change






	Time
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5

	14.00 – 14.30
	Simulation Scenario



Sim Suite
	Airway Station
NHF02



Lecture Room
	Intraosseous Access



Skills Lab
	Measuring  blood loss & Surgical Management of PPH
Skills Lab
	Rotem




Lecture Room

	14.30 – 15.00
	Coffee
	Simulation Scenario



Sim Suite
	Airway Station
NHF02



Lecture Room
	Rotem




Lecture Room
	Intraosseous Access



Skills Lab

	15.00 – 15.30
	Airway Station
NHF02



Lecture Room
	Coffee
	Simulation Scenario



Sim Suite
	Intraosseous Access



Skills Lab
	Measuring  blood loss & Surgical Management of PPH
Skills Lab

	15.30 – 16.00
	Measuring  blood loss & Surgical Management of PPH
Skills Lab
	Rotem




Lecture Room
	Coffee
	Simulation Scenario



Sim Suite
	Airway Station
NHF02



Lecture Room

	16.00 – 16.30
	Intraosseous Access



Skills Lab
	Measuring  blood loss & Surgical Management of PPH
Skills Lab
	Rotem




Lecture Room
	Coffee
	Simulation Scenario



Sim Suite

	16.30 – 17.00
	Rotem




Lecture Room
	Intraosseous Access



Skills Lab
	Measuring  blood loss & Surgical Management of PPH
Skills Lab
	Airway Station
NHF02



Lecture Room
	Coffee
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Simulation Scenario devised for OBS Cymru Glan Clywd simulation session. Written by Dr Kevin Kelly and Dr Ingrid Volikas (Consultant Anaesthetist) with input from Mr Philip Banfield (Consultant Obstetrician)  
	
PPH Scenario 
36 week nulliparous lady bleeding heavily pre hospital with contractions and severe abdominal pain, out of area holiday maker. There is nothing remarkable in her handheld notes Last midwife appointment was 4th June 2018, when she weighed 70kg.


	Initial Presentation

	Vitals
	Progress
	Action Expected

	A. Talking
B. RR25 Sats 97% on Room air
C. HR 115 BP 100/60
D. Alert BM 5.2
E. Uterus Rigid

	FH Absent – in room USS scan
None found on Doppler
Foetal death


· MBL from pads pre hospital 200ml.
· Concerned Concealed blood loss.
· Consider bloods as per OBS Cymru

	· Measure blood loss (MBL)
· 2 x IV access 
· Start fluids – crystalloid 1 litre stat.
· Bloods include 2 x samples cross matched
· Think TXA early
· Urinary Catheter
· VBG, Rotem, FBC, Coag, U&E
· Initial Vaginal examination 5-6cm.
· Communicate death to mother in an appropriate manner.

	Notes for Patient
	· Scared and anxious.
· ‘How is my baby?’
· ‘My tummy really hurts’
· Is my baby ok?





	Venous Blood Gas

PO2 10
PCO2 4.0
Lac 2.5
BE -6,
Hb 110

	Rotem
Fibtem A5 10mm
Normal ≥ 12mm

Extem CT 69 seconds
Normal ≤ 75 seconds 











	· Give 4g fibrinogen concentrate as per OBS Cymru Protocol.

	Approximately 10 minutes into scenario

	Vitals
	Progress
	Action Expected

	A. Talking, anxious
B. RR 28 Sats 97% on NRB O2
C. HR 125 BP 90/50
D. Alert BM 5.1
E. VE -


	Vaginal exam 
· Fully dilated contracting well, delivers baby quickly vaginally unaided.
· Followed by gush of blood.
· The placenta is delivered, complete and looks intact.
· Updated MBL - 1945ml.
Post Delivery Examination 
· Atonic uterus.
· No evidence of trauma

	· Activate major obstetric haemorrhage protocol.
· Uterotonics
·  Syntocin 10 units IM
· Or syntometrine as first line
· Syntocinon Infusion
· Ergometrine if not had syntometrine.
· Carboprost IM

· Uterine massage including bimanual if needed.

	Notes for Patient
	· Scared and anxious.
· ‘Delivering baby/pushing sounds’
· What’s happening?
· I don’t feel well?

	Venous Blood Gas

PO2 10
PCO2 3.8
Lac 3.0
BE -8,
Hb 95 

	Rotem
Fibtem A5 5mm
Normal ≥ 12mm

Extem CT 73 seconds
Normal ≤ 75 seconds 
	· Give further 2g Fibrinogen concentrate as per OBS Cymru (assuming 4g not given yet) Protocol to make 6g in total
· Urgent crossmatch communicated to lab.
· Consider giving blood.
Obstetric Interventions 
· Consider Bakri/Rusch ballon consider going to theatre to get more control.
· Plan for ongoing care- team decision.
· Swab count in room.

	Approximately 25 minutes into scenario

	Key points for Debrief
	· Emphasis of debrief to be led by the group.
· Could be emotionally challenging – address any concerns.
· Cover any queries regarding the 4 stage protocol and Rotem Protocol.
· Measuring blood loss to guide management and escalation.
· Communication with team in room and across site e.g. blood bank.
· Activation of MOH protocol.
· Allocation of roles and resource (scribe/dilute drugs etc)




__________________________________________________________________________________

	Dr Kevin Kelly Student Number 1709373                     DSAW7058 Leading Service Improvement         	28
image2.png
OBSCYMRU

Obstetric Bleeding Strategy for Wales




image3.png
% OBSCYMRU

Obstetric Bleeding Strategy for Wales

Betsi Cadwaladr University Health Board





image4.png
Universal Risk Assessment.

Early Identification through
measurement of blood loss.

Prompt intervention and
effective team working with
senior MDT involvement.

Patient specific blood product
usage with ROTEM.




image5.emf

image6.png
Sponsor: Welsh
Government (ETTF)

Welsh Governement
1000 Lives Improvement

Maternity Network Wales
Heads of Midwifery
e (e oy e ) ]

UHW Finance / IT
Wales Deanery

Team managers: Kathy Greaves and Elinore Macgillivray (National Lead Midwives),
Dr Kathryn James and Dr Kevin Kelly (Welsh Clinical Leadership Training Fellows)

cal Champion Teams (CLU): Obstetrician + Anaesthetist + Midwife + Haematologist

T = 2 = 2= (0] @ ) (8] S
) = )
= g _ . : E

Cwm Taf ABMU Aneurin Bevan Hywel Dda Betsi Cadwaladr

UHW

CAV

Powys




image7.emf

image8.png
OBSCymru - Improving PPH care
Project Driver Diagram
July 2017 Version 1.1

Implement a
standardised PPH
management
protocol

Targetuptake in295% of
casesof PPH in consutant
lead unitsover year 1and 2.

Targetuptake in205% ofall
casesof PPH in allunitsover
years 2and3.

[A—

Reduce the maternal
mortality? and
morbidity? associated
with post-partum
haemorrhage in Wales

*Targeta reductioninmortalityto
lessthanUK national incidence.
(0.46/100,000 deliveries) across all
units in Walesover 3years.

Introduce point-of-
care testing to guide
use of blood
products

Stage 2073 PPH i consuant
I leadunisover3years

© Aim o reduce the variation in
outcome measures acrossallunits
inWalesover3years. Specificall
targeting:

“Hysteraczomy rate

~Level 3/1CU agmissions

“Severe PPH22.5Lor than Suris

PRC

“Reduction in 7 usage by S0%

implement public
and professional
education programs
and training

Abbreviations

Aim Primary

Earlyrecognition of women who are t high risk of @ major bieed with  Universalrisk.
‘assessment on admission (withinstage0)

Introduce a 4-stage PPH
management protocol across.
all units in Wales

‘Adaptstage 0and 1 of the &-stage PPH management protocol o faciltate itsusewtnin
WLU's and improve and faciltate transer of care to CLU's where required

Promote early ecognition and appropratel excalatig commurication of PR

Ensure measurement of
blood lossin all cases as
triggering mechanism for 4-
stage PPH protocol

Promors cultre changeto messre and ot exmateany blood o= ]

TmplEment g & GeGerminE S oIS i £ary PR ranagement ]

Ensure approprite squpment/dsposablestoreduce burden of measurement__|

Ensure early senior
multidisciplinary involvement
in all cases of stage 2 or 3 PPH

e TS v g w1 desrten meath o (o L |

Review service/staffing barrierswhich might prevent requestsforseniorhelp |

Promote a NDT approsdh to PP management ]

Ensure uptake of All Wales
PPH and massive obstetric
haemorrhage protocols

On and off site support for protocol mplementation and integration

Review allcurrent PPH and MOH management protocols and adapt

Tniegrate new RCOG PPH guidance - Green-top EUIdeineNo.52 (awing pubicaior]

Appropriate use of drug and
surgical interventions

Educate andpromote standardised approach to Uterotonics

Undertake appropriate sitevisitsto faci tate appropriate positioning anduse of pointor
careanaiers

implement appropriate blood
tests including POC venous
gas at stage 2 (for

Haemoglobin level and
\

e e apBroprte rlning o Enab s torun PO (Bood gazanaRoTEw) |

Procure automated ROTEM machines & consumables and ensure appropriate Qualiy.
Control and External Quality Assessment

Educete st ROTEM nah= 2nd ROTEM and MO protocols ]

POC coagulation analysis at
stage 2 (ROTEM)

POC test guided management
of blood products

Integrate ROTEM analysis into patient care systems

Improve integration of haematology services

Airange laundhmestirg/event or champion teams 1

A

Develop senior midwifechampion role

Promote OBSCymru

Ensure appropriate clinical
and non-clinical project

T

isewith Maternity network, 10001 ves, Welsh government

|
Develop local MIDT champion teams (Band 6 midwife, Obs, Anaes, Haematologyl |
|
]

Support ongoing promotion through regular champion mESiings & Updates.

Seek buy-in from maternity/anassthetic/obstetric teams

Implement PP readiness sunvey and provide indwidual unit feedback

Implement measurement of
patient experiences

Improve awareness identification and management of modifiable sk factors or PPH

ety nroducs Tayperon (P Bxperiencel wwoR g group ]
(eg antenatal anaemia) |

Implement continuous
professionaltraining

Secondary

Integration of &-stage PPH management protocol into midwifery Undergraduate taught
curriculum

Target post-graduate obstetrc, haematology and ansesthetic raining o promote-

Promote debriefing andMDT morbidi review of llPPH >2500m1 ]

Implementation measures




image9.jpeg
Unireszing bosiorss koo

[ emoree momementin =] opteage saring
Organzatona change F———t=1 crange

hange{process.

Reroezing hange process

| mpementstonoronange (< Loadership

Orgarizatonl change pocess showing difret stages





image10.png
Denial
Disbelief;
looking for
evidence that
it isn't true

Integration
Changes integrated:
a renewed individual

Frustration
Recognition that
things are
different;
sometimes angry

Decision
Leaming how to
work in the new
situation; feeling
more positive

Shock
Surprise or
shock at the
event

Experiment
Initial engagement
with the new
situation

Depression
Low mood;
lacking in energy

Time





image11.png
[ 08S Cymru

<« C () | & Secure | https;//data.obscymru.wales.nhs.uk Qi H
Apps [} Managed bookmarks [} Google ) Betsi Cadwaladr Uni % Doctors [3 Welsh Clinical Portal [ OBS Cymru [ Perioperative Medici: [l Acedemi Wales H INTREPD [) SelExpenses Fil ESRlogin  »
OBSCYMRU-GlanChwyd  Individuskleveldata  Monthystatists  RunCharls  Funnel Plots Buletins  Logout -
Signed n successlly. x
Individual-level data Monthly statistics Run Charts
Enter information on the managementand | | Enter monthly numbers of maternitiesand | | View monthly chart of the data, nciuding.
outcomesof episodes mesting anyof the | | delveris. process and outcome measures.

following citeria:
Moo Mitartis oo Eisodes
+ 21000 mLof blood lost

" oy bt ot ten witin . PN

Kcof deivery)
Any ROTEM was performed 100 »
Woman transferred to TU

W @ R
Funnel Plots Download data
ﬁu'—*—
° ] 25k s





image12.png




image13.jpeg
e

L
e G0 5]
e Total MBL
Ti0s | seo
ﬁ'ﬂ&’ Lar
8 | 121
1250 | l660
T | 2813

104)





image14.jpeg
Self-fulfillment
needs

/ prestige and feeling of accomplishment . \ _Psychological

needs
Belongingness and love needs:
intimate relationships, friends

Safety needs:
security, safety Basic

_needs




image15.png
Blood loss RBC and FFP Critical Care |Hysterectomies
>2500ml Transfusion Admissions





image16.png
Maternities | PPH > 1500ml | PPH > 2500ml | Critical Care |[Hysterectomies for PPH > 5 Units Transfused
August 2016 - July 2017 2478 59 11 7 1 5
August 2017 - July 2018 2575 104 26 6 0 0
PPH > 1500ml | PPH > 2500ml | Critical Care |Hysterectomies for PPH > 5 Units Transfused
August 2016 - July 2017 2001 50 10 5 1 3
August 2017 - July 2018 2004 69 16 5 3 0
PPH> 1500ml | PPH > 2500ml | Critical Care |Hysterectomies for PPH > 5 Units Transfused
August 2016 - July 2017 2031 61 16 3 2 3
August 2017 - July 2018 2207 75 12 2 1 0
PPH> 1500ml | PPH > 2500ml | Critical Care |Hysterectomies for PPH > 5 Units Transfused
August 2016 - July 2017 6510 170 37 15 4 11
August 2017 - July 2018 6786 248 54 13 4 0





image17.png
BCUHB PRBC Usage

3.4

Obstotric Bieading Strategy for Wales

&OBSCYMRU

70.6

o o o o o o o o o
00 -/ 6 5 4 3 2 1

s3UN D9Yd Jo JaquInN

Time Months





image18.png
BCUHB FFP Usage

ing Strategy for Wales.

OBSCYMRU

£
H
S

—ucL
= Mean

145

n
Rlbik[‘3

¥l

25.5 &

AR

30

G— “
o——"
G
[
'l
~e_
<
~—
wn o wn o wn
o~ o~ Ll —

SHUN d44 40 Jaquiny

81-n1

Time Months





image19.png
YGC Red Cell Usage

gig
|||
S: o
3
H
(72}
@i
o
o9, N
Gr—
—e
\o.\o.
-]
[ .
—
3
ﬂ —e
o n o wn o wn o wn o
< o o ~ ~N — —

sHun |19 pay 40 JoquinN

Time Months





image20.png
YGC FFP Usage

125

—ucL
e Mean
—_lc

2.9

7895

Obstetric Bleeding Strategy for Wales

&OBSCYM RU

2.9

16

o~ o ) ©o <
- —

s)UN dd4 o Jaquiny

T
o~

Time Months





image21.png
YG PRBC Usage

—ucL
e Mean
—CcL

i & M
z
3
n:
2
S .
&
8 1
>
e,
o 3
II.I‘II‘
Q\Q\Q
~~e—
T
AV.
—
e
o«
N
—3
o—
o wn o n o wn o wn
< o (22} o~ o~ - —

SHUN D9Yd J0 JAaqUINN

Time Months





image22.png
YG FFP Usage

ucL

e Mean
—_—ta

16

- — —

SNUN dd4 J0 JAquINN

S

&: -

>

O:

| \|

o

Qi
'y ) N =

[ o
O ——
T

< o~ o 0 e} < o~

Time Months





image23.png
Wrexham PRBC Usage

31

OBSCYMRU

‘&

288
8

wn
o

o
o

n o wn o wn

(o] N — -

SHUN D9Yd J0 JqUINN

Time Months





image24.png
Wrexham FFP Usage

e Mean
—lcL

6.2 —ucL

15

OBSCYMRU

&
4

9.9
1

i

*~—

16

o~ o 0 ©o <

— —

SNUN ddd J0 JaquinN

o~

Time Months





image25.emf
ROTEM  Familiarisation OBS Cymru Draft Version 3.0.pdf


ROTEM Familiarisation OBS Cymru Draft Version 3.0.pdf


                                   


OBS Cymru Rotem® Familiarisation 
 


Introduction 


As part of the Obs Cymru project, a Rotem® Sigma machine 


(Figure 1) is available in your Delivery suite. 


 


Before reading on, watch this Introduction video: 


https://www.youtube.com/watch?v=Aq57mEY7PyQ  


 


Why use it? 


The use of Rotem® thromboelastography, facilitates 


targeted, individualised blood product administration. This 


would otherwise be empirical using standard lab based 


blood tests. 


Figure 1: ROTEM Sigma 


When do I use it? 


1. As part of the Obs Cymru Project: For all cases of measured blood loss> 1000ml  


2. Non-Obstetric: Massive haemorrhage in theatres, critical care and emergency 


department. 


 


Where is it? 


The Rotem® Sigma machine is located in Delivery Suite.  


Cartridges for Obstetric patients are located with the machine.  


Different cartridges may be used for non-Obstetric patients.  


 


How do I use it? 


 Rotem® must be used as part of a Major Haemorrhage protocol. 


 Ensure you have a full coagulation bottle blood with at least 2.7ml. (Blue one)  


  Place a patient sticker on the bottle with the bar code visible. 


 Ask an ODP (or midwife) if they are available to process the sample with ROTEM. 


 Following processing, it may be possible to view the results of the ROTEM test 


remotely using the application, Secure Viewer (See Appendix 3.)  


 


Watch this short video on how to run a test yourself. 


https://www.youtube.com/watch?v=hmJDaXH6Rfk  


 


 



https://www.youtube.com/watch?v=Aq57mEY7PyQ

https://www.youtube.com/watch?v=Aq57mEY7PyQ

https://www.youtube.com/watch?v=hmJDaXH6Rfk





                                   


How do I interpret the results? 


All you need is: 1 time value, 1 amplitude value and 2 ways to activate clot. 


That’s it! 


 


Figure 2:ROTEM Values 


Values: (Figure2) 


 CT=Clotting Time. It measures how long it takes for the clotting to be initiated (2mm 


amplitude). It is primarily affected by the levels of clotting factors present. 


 A5= Clot amplitude at 5 minutes after the clotting time. It accurately predicts the 


final strength of the clot which is primarily determined by fibrinogen and platelet 


interaction. 


Assays: 


 EXTEM: by activating clot formation with thromboplastin (tissue factor), EXTEM gives 


an overview of the extrinsic pathway (factors VII, X, V, II, I), platelets and fibrinolysis. 


 FIBTEM: differs from EXTEM by addition of a platelet-blocking agent. Consequently, 


FIBTEM looks at fibrinogen and fibrin polymerisation activity. 


 


In order to determine what the patient requires, we only need to look at 2 values (Figure 3): 


 EXTEM CT 


 FIBTEM A5 


 Other values may be required such as EXTEM A5 in non obstetric patients 


 


 







                                   


Detailed interpretation of results is not necessary. Just follow your local major haemorrhage 


protocols (see appendix 1 &2 as examples). 


 


 


 


Figure 3: Rotem® Result Page 


 


How do I find out more?  


 Obs Cymru Project: http://www.1000livesplus.wales.nhs.uk/obs-cymru  


 Ask your local OBS Cymru Champions to arrange more training. 


 


 


 


 


 


 


 


 


 


 



http://www.1000livesplus.wales.nhs.uk/obs-cymru





                                   


Appendix 1: OBS Cymru Obstetric Rotem® Algorithm 
N/B: This is for familiarisation only and should not to be used without referring to the full Obstetric Major 


Haemorrhage protocol. 


 


 


 


Appendix 2: Non-Obstetric Rotem® Algorithm EXAMPLE only. 


N/B: This is for familiarisation only. Not to be used without referring to your full Local Non-Obstetric Major 


Haemorrhage protocol. 


 


 


 


 


 


 


 







                                   


Appendix 3: Using Secure Viewer 


The program Secure Viewer may be available in your hospital to allow remote viewing of  


the Rotem® test results. 


1. 


 


2. 


 


 


 


 


 


 


 


3. 


 


Double Click SV Icon 


This then appears: 


Highlight the server as indicated 


and press go. 


 







                                   


4. 


  


5. 


 


 


 


 


 


 


 


 


 


 


OBS Cymru KK 


January 2018 


With thanks to Dr Stephan Clements, Ysbyty Gwynedd 


The programme may spend a few seconds with a 


blank grey screen.  Please be patient and the 


MultiTem view will then open.   


NB. You can only view what is on the 


Rotem® display.  It is not possible to 


manipulate the device or access its memory 


from Secure Viewer.  It is possible to print by 


selecting the print function (top right 


corner).  It’s a print screen function only.     
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Temp	>36°C			Hb>80g/L			pH	>7.2			Ionised	Ca2+	>1mmol/LOPTIMISE	
PATIENT


ONGOING	BLEEDING	or	CLINICAL	CONCERN?


POC:		ROTEM,	Lactate,	Hb
Lab:			FBC,	Coag,	s	+/- repeat	Xmatch (Alert	lab	staff)


TAKE	
BLOODS


Blood	loss	>1000ml


FIBTEM	A5	≤11mm	
or	Fibrinogen	<2	g/L


Give	fibrinogen	
concentrate


A5		7-11mm	=	4g	
A5		<7mm	=	6g
Discuss	with	a	


haematologist as	required
Clinical	Monitoring	


Consider	HDU	care	post-op


Any	of	the	following?
Bleeding	ongoing


>	500ml	further	loss
Clinical	concern


Any	blood	products	given


Or after	30mins


YES


ROTEM	Protocol	
(For	use	in	postpartum	haemorrhage)


REVIEW	FIBTEM	A5
(fibrin	polymerisation)


NO
No	blood	products	required


Version	4.2		Mar17 Working	together	to	reduce	harm	from	Postpartum	Haemorrhage


Any	of	the	following?
Clinical	concern


Suspected	further	bleeding
Inc.	concealed	bleeding


>500ml	further	blood	loss


FIBTEM	A5	≥12mm	
or	Fibrinogen	>2	g/L


No	Fibrinogen	
required


REVIEW	EXTEM	CT
(thrombin	generation)


EXTEM	CT	≥75sec
or	elevated	PT/APTT


Give	FFP
15ml/kg


EXTEM	CT	<75sec
or	normal	PT/APTT


No	FFP	required


REVIEW	FBC
(platelet	deficiency)


Platelets	≤75	x109/L Give	Platelets
1	adult	unit


Platelets	>75	x109/L


No	Platelets	
required


IF	1-3	NORMAL	FOCUS ON	OTHER	CAUSES	OF	BLEEDING
Patient	not	presently	coagulopathic


NB:	ROTEM	does	not	reliably	detect	effects	of:	warfarin,	
aspirin,	clopidogrel,	reopro,	direct	oral	anticoagulants,	


LMWH.	It	will	not	detect	deficiency	of	von	Willebrand factor.


If	you	have	any	concerns	discuss	
with	haematologist


Haematologist		
Blood	Bank
Haematology	Lab
Porters


1
2
3


Give	Tranexamic Acid		(if	not	given	already)


.


.


Measured	or	suspected
or Stage	2	activated


Copyright	©	2016,	Public	Health	Wales
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Copyright	©	2016,	Public	Health	Wales	
Produced	by	OBSCymru,	acknowledging	the	work	of	CMQCC.	(Visit	www.cmqcc.org	for	more	details)	


Contact	obs.cymru@wales.nhs.uk	for	more	informaKon	or	prior	to	use	or	amendment.		
	


Postpartum	Haemorrhage	Management	Checklist	


Stage	0	 Stage	1	


Most	recent	Hb	=	_____		Plt	=_____	
	


PPH	Risk	Assessment		
		
	
	
	
	
	
	
	
	
	
	
	


	
Please	make	an	on-going	assessment	of	the	following		


risk	factors	throughout	labour	and	delivery	
	
	
	
	
	
	
	


	
	
	


Plan	to	measure	&	record	all	blood	loss	
(for	pool	deliveries	es=ma=on	may	be	required)	


	


Act	
If	woman	at	increased	risk	is:	
	She	suitable	for	EI	blood	or	2	units	Xmatch?	
	IV	access	required?	(at	least	16	Gauge)		
	
	


Treat	
		Planned	an	acKve	3rd	stage	management?	


>500ml	ongoing	blood	loss	
	SVD	&	Instrumental	deliveries	


		


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


What	is	the	cause	of	bleeding?	
Tone,	Trauma,	Tissue,	Thrombin																(please	circle	cause(s))	
	


	
	
	
	
	
	
	
	
	
	
	
	
	


If	bleeding	stopped:	
	-		Please	record	MBL	here	____________	ml	
	


PPH	Risk	Assessment		
Complete	for	all	women	on	admission	(including	LSCS)	


Tick	if		
applicable	


Pa=ent	addressograph	


Designed	to	be	used	in	maternity	seKngs.	This	is	not	a	comprehensive	guideline	
but	a	checklist	to	facilitate	an	appropriately	escala=ng	mul=disciplinary	team	


approach	to	postpartum	haemorrhage	and	as	an	aid	to	documenta=on.	


Antenatal	-	“Increased	risk”	if	any	of	the	following	are	met:		


Anaemia	or	bleeding	disorder	(Hb	<95,	plt	<	100)	


BMI	<18	or	>35		or		Booking	Weight	<55Kg	
			If	low	weight/BMI	–	do	you	need	to	calculate	the	circula=ng	blood	volume?	


≥	5	previous	vaginal	births	


Previous	uterine	surgery	


Previous	Postpartum	Haemorrhage		>1L	


MulKple	pregnancy	or	esKmated	fetal	weight	>4.5kg	


Abnormal	placental	implantaKon	


Polyhydramnios	


Known	AbrupKon	or	Antepartum	Haemorrhage	


Completed	by:		______________________	(Please	print)	
Date:	________				Time:	__:__					Loca=on	____________	


	


Completed	by:		______________________	(Please	print)	
Date:	________				Time:	__:__					Loca=on	____________	


	


PPH	Post-event	Checklist	


Perinatal	-	“Increased	risk”	if	any	of	the	following	are	met:		


Suspicion	of	chorioamnioniKs	/	Sepsis	


Labour	augmented	with	syntocinon	


Prolonged	labour	


Instrumental	delivery	


Retained	products	of	concepKon	


Result	Date:	
	__		/	__		/	__	


Completed	by:		_____________________________	(Please	print)						Date:	________						Time:	__:__							Loca=on	____________	
	


Yes	/	No	


Yes	/	No	


Yes	/	No	


Act	
	


Measure	Blood	Loss	
(cumula=ve	measurement)	


Performed	by	 Ti
m
e	


In
i/
al
	


Record	observaKons		
on	MEOWS	every	10	min	


IV	access		
at	least	16	Gauge	


Treat	
	
Uterine	massage	


Performed	by	 Ti
m
e	


In
i/
al
	


Give	uterotonics		
(record	on	over	page	&	prescribe)		


Inspect	genital	tract	


Empty	bladder	


Check	placenta	&	
membranes	


Bimanual	compression	


Get	Help	 Ti
m
e	


In
i/
al
	


NoKfy	midwife	in	charge	


Name:	__________________________________________			=me	arrived:	___:___	


Request	HCA	to	assist	with	measurement	


Other	staff	present	 Designa/on	 Time	
Arrived	 In


i/
al
	


W
or
ki
ng


	to
ge
th
er
	to


	re
du


ce
	h
ar
m
	fr
om


	P
os
tp
ar
tu
m
	H
ae
m
or
rh
ag


e	


Date/Time	 DocumentaRon	of	concerns,	deviaRons	&	other	informaRon	


Version	L9.6		Jan18	


WHO	sign-out	completed?	 	Yes	/	No	/	NA	(Pa=ent	did	not	require	care	in	theatre)	
Have	all	drugs	been	prescribed	and	signed	for?	 	Yes	/	No	/	NA	


MOH	stand	down 	Yes	/	No	/	NA	
Any	blood/products	to	return	to	blood	bank? 	Yes	/	No	/	NA	
If	the	MOH	protocol	was	acKvated	before	stage	3	or	not	acKvated	at	stage	3	then	please	detail	reason(s)	why:	
______________________________________________________________________________________________________	
	


Does	a	DaRx	form	need	compleRng?	 	Yes	/	No	
	If	yes	record:	
			-	DaKx	form	number 	________________________	
			-	Person	responsible	for	compleKng	DaKx	form 	________________________	


	


Does	the	case	need	highlighRng	to	OBS	Cymru	Champion? 	Yes	/	No					(triggers	include	MBL	≥1000ml,	ROTEM	performed,	blood	products	given)	


	 		


Has	the	event	been	discussed	with	the	paKent? 	Yes	/	No	
Has	wriWen	informaRon	been	provided	to	the	paKent? 	Yes	/	No	
Does	a	formal	team	debrief	need	to	take	place? 	Yes	/	No	


Post-event	Re-bleed	Risk	Assessment	
Syntocinon	infusion	running	or	required?	 	Yes	/	No 	Time	expected	to	finish			___:___	
Vaginal	pack	insitu? 	Yes	/	No			 	Planned	removal	Kme				___:___	


Bakri	Balloon	insitu? 	Yes	/	No 	Planned	removal	Kme				___:___	
Can	NSAID	be	given? 	Yes	/	No	/	Not	yet	
	


Thromboprophylaxis	plan: 	LMWH				 	Yes	/	No			 	Time	of	first	dose:	___:___	
	TEDS	 	Yes	/	No	


	Post-event	Monitoring	Requirements	
Level	of	post-event	care	required		(circle	applicable) 	Level	1																	Level	2	(HDU)															Level	3	(ICU)					
Post-op	bloods	(FBC/Coag/U&E)	to	be	taken	at	 	Time:		___:___						 	Plan	to	transfuse	if	Hb	<	_____	
PV	loss	monitoring	required? 	Yes	/	No	 	Frequency	of	monitoring	____________	
Urine	output	monitoring	required?	 	Yes	/	No			 	Frequency	of	monitoring	____________	
	


	


Page	1	
Page	4	







Time	 Product	given	 Time	 Product	given	 Time	 Blood	Loss	(ml)	 Running	Total	(ml)	


Drug	 Dose														(please	circle	route)	 Time	


Oxytocin	 10	units	IM		or		5	units	IV	


Other	


Ergometrine	
(cau=on	in	HTN/PET)	


500	microg	IV	or	IM	


Syntometrine	
(cau=on	in	HTN/PET)	


500	microg/5	units	IM		or	IV	


Oxytocin	INF	 40	units	over	4hr	IV	


Other	


Misoprostol	


Misoprostol	


Drug	 Dose		 Time	


Carboprost	
(cau=on	in	asthma)	


250microg		IM		
(repeat	up	to	every	15min)	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Carboprost	 250microg		IM	


Other	


Record	of	Uterotonics	used					


Total	Measured	Blood	Loss	=	_______ml	


Please	record	all	uterotonics	used	here	and	prescribe	on	medica=on	or	anaesthe=c	chart	


Further	VBG	Test	Results	 Further	ROTEM	Test	Results	


Time	Taken	 Hb	 Lactate	 FBTEM	A5	(Aim	≥	12mm)	 EXTEM	CT		(Aim	<	75	sec)	


Record	of	further	blood	test	results				(Please	do	not	duplicate	records	of	blood	results	recorded	in	stage	2)	


Blood	&	Blood	products	transfused	 Measured	cumulaRve	blood	loss	


Stage	2	


Get	Help 		Time	arrived:																	Other	staff: 					Time	arrived:	


MW	in	charge				Name:	________________________________		=me:	___:___ 				Name:	________________________		Designa=on:	________		=me:	___:___	
Obstetrician 	Name:	________________________________		=me:	___:___ 				Name:	________________________		Designa=on:	________		=me:	___:___	


AnaestheKst 	Name:	________________________________		=me:	___:___ 				Name:	________________________		Designa=on:	________		=me:	___:___	


HCA 	Name:	________________________________		=me:	___:___ 		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Review	causes	(circle	all	iden=fied)							Tone	/	Trauma	/	Tissue	/	Thrombin		


	
	
	
	


	
If	bleeding	stopped	ensure	PPH	post-event	checklist	completed	&	Management	plan	wrijen	in	notes	


>1000mL	blood	loss	OR	clinical	concern	(eg.	AbrupKon	or	concealed	bleeding)	
OR	abnormal	vital	signs		RR	>	30,	HR	≥120,	BP	≤90/40mmHg,	SpO2<95%	


Completed	by:		______________________	(Please	print)				Date:	________				Time:	__:__					Loca=on	____________	
	


IniRal	VBG	Test	Results	 IniRal	ROTEM	Test	Results	


Time:					 Hb	=		 Lactate	=	 FIBTEM	A5		=	
(Aim	≥	12mm)	


EXTEM	CT	=	
(Aim	<	75	sec)	


Progress	to	here	from	stage	1	if	SVD	/	instrumental	delivery.		Re-start	here	aier	stage	0	if	LSCS	


Act	 Performed	by	 Ti
m
e	


In
i/
al
	


	Measure		&	record	cumulaKve	blood	loss	


	Record	observaKons	on	MEOWS	every	10	min	


2nd	IV	access	(at	least	16	Gauge)	&	fluid	bolus	


	Take	bloods						Point	of	care	tests	-	ROTEM,	venous	lactate,	venous	Hb	
Lab	test	-	FBC,	Coag,	XMatch,	U&E	


Treat	 Performed	by	 Ti
m
e	


In
i/
al
	


Review	uterotonics	(record	on	page	3)	
Give	tranexamic	acid	(1g	IV,	if	no	CI’s)	


Bimanual	compression	


Consider	raniKdine	


Performed	by	 Ti
m
e	


In
i/
al
	


Empty	bladder		


Foley	catheter	inserted	
Inspect	genital	tract	


Repair	genital	tract	


Check	placenta	&	membranes	


	


	


Review	causes	(circle	all	iden=fied)						Tone	/	Trauma	/	Tissue	/	Thrombin		
	


		
	
	
	


	
	
	
	


Once	bleeding	stopped	ensure	PPH	post-event	checklist	completed	&	Management	plan	wrijen	in	notes	
Completed	by:		______________________	(Please	print)						Date:	________						Time:	__:__							Loca=on	____________	


	


If	bleeding	ongoing	transfer	paRent	to	theatre 	 						=me	arrived:	___:___	


Act	 Performed	by	 Ti
m
e	


In
i/
al
	


Communicate	current	measured	blood	loss	to	team	


		AcKvate	MOH	protocol	


Inform	Obstetric	and	AnaestheKc	consultants	


Order	blood	and	coagulaKon	products	as	per	MOH	and	ROTEM	protocol	
		-	Do	you	need	to	discuss	the	case		with	a	haematologist?	


Treat	 Performed	by	 Ti
m
e	


In
i/
al
	


Review	uterotonics	(Record	on	page	3)	
Consider	repeat	tranexamic	acid	if	bleeding	ongoing	(1g	IV,	if	no	CI’s)	


Consider	advanced	surgical	techniques	(Document	on	page	4)	


AddiRonal	Staff	Present:			 	Time	arrived:	
Name:	________________________		Designa=on:	________		=me:	___:___	


Name:	________________________		Designa=on:	________		=me:	___:___	
	


	 	Time	arrived:	
Name:	________________________		Designa=on:	________		=me:	___:___	


Name:	________________________		Designa=on:	________		=me:	___:___	


Page	2	 Page	3	
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Transfusion Management of Massive Haemorrhage – Obstetrics (BCUHB Central)


• Use OBS Cymru 4 Stage Paperwork


• Give Tranexamic Acid 1g iv bolus followed by 1g every 30 mins if 
ongoing bleeding


• POCT: Venous Blood Gas & ROTEM


• Send to lab  : FBC, U+E, Ca2+, PT, APTT, fibrinogen


• Cross match: 2 Samples from 2 sites in 2 bags if XM blood not 
available already


• Contact transfusion lab. urgently 
(Ext. 8224 (Office hours) or Pager No. 4935 (OOH)  
and request  4 units PRC (indicate urgency)


• Consider Cell Salvage 


• (1 unit PRC = 250ml salvaged blood)
(If Rh Neg. give 1500 unit Anti-D and repeat Kleihauer 30 min after 
transfusion of cell salvaged blood) 


Limitations of ROTEM


ROTEM does not :
• Detect the effect anti-platelet 


drugs e.g asprin & clopidogrel
• Detect the effect of the Von 


Willebrand factor 
• Detect the effect of 


anticoagulants e.g. LMWH,   
warfarin or glycoprotein IIb/IIIa
inhibitor drugs e.g Tirofiban


If these factors are present do 
not perform ROTEM


Prevent Hypothermia


• Use fluid warming device


• Used forced air warming 
blanket


Aims for therapy


Monitoring
ECG
NIBP 
Pulse oximetry
Urine output (Urometer)
Core temperature
CTG (for APH)
Arterial line


IVKK V4  March  2018


ACTIVATE MASSIVE OBSTETRIC 
HAEMORRHAGE PATHWAY


Dial 3333
State:  
• Massive Obstetric Haemorrhage
• Your location 


e.g. Delivery Suite, Room 4


GET CONSULTANT INPUT EARLY
Appoint a Co-ordinator


STAND DOWN
• Inform lab


• Return unused components
• Complete documentation 


for all blood products
• Transfer to delivery suite, HDU 


or ICU 
• Consider thromboprophylaxis


If catastrophic haemorrhage
give warmed O Neg. PRC 


immediately


TRANSFUSE BLOOD PRODUCTS GUIDED BY POCT  
REASSESS PATIENT


REPEAT POCT TESTS AFTER EACH TRANSFUSION INTERVENTION


Haemostasis plus aims of transfusion therapy achieved


Abbreviations
MBL – Measured Blood Loss
PRC - Packed Red Cells
FFP- Fresh Frozen plasma
ABG – Arterial Blood Gas 
VBG – Venous Blood Gas
FBC – Full Blood Count
U+E – Urea & Electrolytes 
PT - Prothrombin Time                 
APTT – Activated partial thromboplastin time 
XM – Crossmatch   
POCT – Point of Care Testing
ROTEM - Rotational Thromboelastometry


If Ca2+ (ionised) < 1.0mmol/l give 
10 mls 10% Calcium chloride
over 10 mins


If K+ >6mmol/l give 10 mls 10% 
Calcium gluconate or chloride 
over 10 mins  plus insulin with 
glucose


RESUSCITATE
• ABC approach
• OXYGEN
• If not breathing normally then 


assist with AMBU bag 
• Apply left  lateral tilt or insert 


Cardiff wedge
• Apply head down tilt if necessary
• Assess pulse, BP  & capillary refill
• Insert 2 large bore cannulae. If 


not possible, do not delay  use 
Intraosseous (EZY-IO) access


• Give warmed fluids 
– 1 litre over 5 minutes
- Max. vol. of crystalloid = 2 litre
- Max. vol. of colloid = 1.5 litre


Arrange Definitive 
Control of Bleeding 
Consider additional assistance:


• Gynae
• Urology
• General Surgery
• Vascular
• Interventional Radiology


Techniques
• Balloon Tamponade 


(Bakri)
• Brace Suture (‘B Lynch 


suture’)


Platelet count < 75 Request  1 – 2 doses Platelets


FIBTEM A5


Request 4 units (15ml/Kg) FFP


Give 6g Fibrinogen concentrate
(3 bags of Cryoprecipitate)


EXTEM CT >75 sec.


Give 4g Fibrinogen concentrate
(2 bags of Cryoprecipitate)


7-11mm


< 7mm


STOP THE 
BLEEDING


•


Hb
Platelets                    
FIBTEM A5                
EXTEM CT
PT                      
APTT                 
Fibrinogen                
Ca2+ mmol/L
Temp                         
pH (on ABG)                             
Urine output 


> 80 g/L
> 75 x 109/L
> 12 mm
< 75 secs
9 - 12 secs
23- 33 secs


> 2g/L
> 1.0 mmol/L
> 36oC
> 7.35
> 0.5ml/Kg/hr


If Ongoing Massive Obstetric Haemorrhage,
MBL totalling > 1500 mls or > 40 g/L drop in [Hb]


Early Hysterectomy 


Can be Life Saving
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Key points


• High-flow nasal oxygen therapy (HFNOT) provides a
valuable triad of humidity, high FIO2 , and improved
patient compliance.


• It reduces heat and moisture loss from the airway,
reduces anatomical dead space, provides PEEP,
and improves oxygenation.


• There is increasing evidence for its use in acute re-
spiratory failure, as an aid to preoxygenation, in the
management of the difficult airway and during
bronchoscopy.


• HFNOT can be useful in preventing postoperative
respiratory failure.


• Cautions for its use are similar to those for non-in-
vasive facemask positive pressure ventilation.


High-flow nasal oxygen therapy (HFNOT) is increasingly used as
part of bothward-based and critical caremanagement of respira-
tory failure. Respiratory failure is distressing for patients and
treatment modalities currently in use may be associated with
discomfort from upper airway drying, tightly fitting facemasks,
and resultant complications such as skin breakdown. Invasive
ventilation is also associated with a number of complications in-
cluding ventilator-associated pneumonia.


The ability of nasal cannulae to provide positive pressure to
the airways was first noted in neonates, and it is in this patient
group that this therapeutic effect was first used. A similar con-
tinuous positive airway pressure (CPAP) effect, with higher
flows, was noted in adults1 and from here, HFNOT was devel-
oped.2 HFNOT provides warmed, humidified gases at flows of
up to 60 litre min−1, with inspired oxygen concentrations of up
to 100%. The use of HFNOT is well validated in neonatal


populations and the body of evidence for its use in adults is rap-
idly growing.


Equipment
There are several different devices available for the provision of
high flow, humidified oxygen via nasal cannulae. The devices
consist of nasal cannulae with standard sized or wide-bore
prongs connected to an oxygen flow meter with an air–oxygen
gas blender and gas analyser. They offer maximum gas flow
rates of between 40 and 60 litre min−1, depending on the device.
A heating system and humidifier allows delivery of gases at tem-
peratures of between 33 and 43°C and 95–100% humidity
(Table 1).


There are a number of different commercially available
HFNOT sets. Some patient interfaces have soft contoured wide-
bore nasal prongs designed to reduce gas jetting, while others
are used with traditional narrow-bore nasal cannula. Wide-bore
cannulae are worn with an adjustable head strap with quick re-
lease catch. An attachment for use with tracheostomy tubes is
available. The interfaces are intended for single patient use
with a maximum duration of use of 30 days.


Some devices have a water jacket delivery system surround-
ing the breathing circuit to provide insulation, while others pro-
vide warmed breathable tubing to reduce condensation build up.
Inspiratory limb connections are 15 or 22mm. They are latex-free
and have amaximum resistance to flow of 11.6 cm H2O. An aero-
sol adapter can be attached between the nasal cannulae and de-
livery tubing circuit to allow administration of nebulized drugs
(Figs 1 and 2).


Humidity is provided by a disposable vapour transfer cart-
ridge, a bubble humidifier, or a heated plate humidifier.3 The va-
pour transfer cartridge is a patented device that surrounds the
gas flow. Water diffuses through the cartridge, is heated, and
passes into the gas flow as vapour. The bubble humidifier used
in high-flow nasal oxygen delivery systems has been designed
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for use at higher flows than a traditional bubble humidifier. Gas is
directed into a water bottle where small bubbles are formed.
These gain humidity as they increase to the surface of the
water. The heated plate humidifier has a single-use water cham-
ber over which gas flows and is humidified up to 100% relative
humidity.


Physiological basis for the use of HFNOT
In health, quiet breathing generates gas flows in the region of
15 litre min−1 and this air is warmed and humidified in the
upper airway. During nose breathing, this occurs through the
evaporation of water from the nasal mucosa, with an increased
surface area for this provided by the nasal turbinates. Gases
reach a temperature of 36°C and humidification of 80–90% during
passage through the upper airway. Inhalation of air through the
mouth, however, reduces the maximum achievable relative
humidity to 70%.


During exercise or respiratory distress, flow rates of up to
120 litre min−1 can be reached. This results in increased fluid
losses and a higher metabolic oxygen requirement to achieve
warmed gases. Flow rates such as this are achievable for only
short periods of time and limited by fatigue. The application of
cold, dry gases to patients with an increased oxygen requirement
may exacerbate the heat loss and is associated with discomfort
and reduced compliance with therapy. When this occurs, gas


Table 1 Comparison of the flow rate, relative humidity, and temperature of gas supplied by some commercially available HFNOT devices


Device tradename Flow rate (litre min−1) Relative humidity (%) Gas temperature (°C)


Standard nasal cannula 1–4 Not humidified Not warmed
Salter adult high flow cannula 1600HF™ 15 Not humidified Not warmed
Vapotherm precision 2000i high flow therapy™ 5–40 95–100 33–43
Fisher and Paykel optiflow high flow nasal cannula™ 1–60 100 37


Fig 1 Optiflow brand HFNOT set up on a mannequin. Would this patient be


receiving significant PEEP?


Fig 2 Optiflow brand equipment detail, including humidifier, flow meter, stand,


gas supply, and tubing.
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humidification decreases below 50% of relative humidity which
can result in drying of secretions, reduced cilial function, and
poormucous flow.4 Thismay lead tomucus plugging with result-
ant airway obstruction and arterial oxygen desaturation. Add-
itionally, poor mucus flow predisposes to respiratory tree
infection. Table 2 summarizes the physiological benefits of
HFNOT.


Humidification and warming


Humidification and warming devices are available for facemask
therapy but not widely used with nasal cannulae therapy. Con-
versely, HFNOT provides effective humidification and warming
of gases, which allowsmore effective clearance of secretions, de-
creases atelectasis, and prevents airway surface dehydration.4 It
has been demonstrated that patients with acute hypoxaemic re-
spiratory failure experience improved comfort and tolerance
with HFNOT compared with humidified oxygen via a facemask,
and traditional non-invasive ventilation masks.5 Subjective feel-
ings of dyspnoea and respiratory rates are reduced as is airway
dryness.6 Sensations of neck discomfort and gas flow being too
warm have been rarely reported. This can be avoided by com-
mencing HFNOTat lower flows and gradually increasing the tem-
perature of the inspired gases. In our experience, commencing
therapyat 25 litremin−1 and 31°C for the first 15min improves pa-
tient compliance to increasing flows and temperatures. We rec-
ommend titrating gas temperature to between 34 and 37°C
within the initial 30min of therapy. This ensures that the import-
ant therapeutic benefit of humidified inspiratory gases is con-
ferred early. Optimizing patient comfort is vital in the
treatment of respiratory failure, not only to improve patient ex-
perience but also reduce rates of failed non-invasive ventilatory
support and complications from intubation.


Delivery of high inspired oxygen fraction


Conventional oxygen delivery devices can deliver cold, dry gases
at up to 15 litre min−1, thus entrainment of air will limit the frac-
tion of inspired oxygen ðFIO2 Þ that is possible to deliver with these
devices. HFNOTby virtue of its ability tomatch higher inspiratory
gas flows allows a higher FIO2 delivery of up to 1.0 inmoderate re-
spiratory distress. Measured nasopharyngeal FIO2 values corres-
pond closely to the FIO2 set on the device, unless the patient is
grossly tachypnoeic.7


Dead space and PEEP


HFNOT provides an anatomical oxygen reservoir within the
nasopharynx and oropharynx, by virtue of a CO2 washout effect
due to high oxygen flow. This reduces dead space6 and in turn,
work of breathing. There is also a CPAP effect3 which provides


an upper airway distending pressure of 3.2–7.4 cm H2O with the
mouth closed.8 This results in positive airway pressure, increased
end-expiratory lung volume, and thus alveolar recruitment, an
effect that may be larger in patients with a higher body mass
index. The distending pressure is transmitted to the lower air-
ways to generate PEEP. It is, however, dependent to some extent
on closed mouth breathing, and therefore, the PEEP generated is
variable. The splinting of the upper airway that occurs due to this
also has the effect of reducing airflow resistance in the nasophar-
ynx, thus reducing work of breathing.


Clinical indications
The initial rationale for the use of HFNOT in neonates was to
provide a distending pressure to counteract a lack of surfactant.
Its use in neonates is now widespread and is backed by a large
evidence base.3 In adults, HFNOT is gaining popularity in the
treatment of acute respiratory failure (ARF), in the management
of difficult airways, to improve gas exchange post-abdominal
and cardiac surgery, in the post-extubation and immediate
pre-intubation period in intensive care, and to facilitate
bronchoscopy.


Acute hypoxaemic respiratory failure


HFNOT is useful for the treatment of ARF due to its ability to pro-
vide an FIO2 of close to 1.0, PEEP of ∼5 cm H2O, and humidified
gases through a comfortable interface.


The FLORALI trial has shown that HFNOT can reduce intub-
ation requirements in patients with non-cardiogenic ARF with
a PaO2=FIO2 ratio of <200 mm Hg. No difference in intubation
rate is seen in patients with a higher PaO2=FIO2 ratio. This trial
also noted a significantly reduced mortality rate in patients re-
ceiving HFNOT, both during intensive care unit (ICU) admission
and within 90 days.9


HFNOT can be particularly useful in ARF patients with in-
creased work of breathing who do not tolerate facemask therapy
or those who have a high secretion load. Much of the work done
in this area has a focus on patient comfort and tolerability. A
comparison of Venturi facemask oxygen therapy, HFNOT, and
non-invasive facemask ventilation (NIV) in patients with ARF
due to infection revealed the most improvement in subjective
dyspnoea with HFNOT.6 The greatest increase in arterial oxygen
tension was seen with NIV, but this had the lowest patient ac-
ceptance score. Other studies corroborate these findings.10


HFNOT has also been used in patients with hypoxaemia due
to cardiogenic pulmonary oedema, where the application of PEEP
resulting fromHFNOT led to improved dyspnoea and arterial oxy-
gen tension.3 Its use in chronic obstructive pulmonary disease
(COPD) patients requires further evaluation, particularly in the


Table 2 Summary of the physiological benefits provided by each feature of HFNOT delivery systems


Feature of HFNOT Physiological effect


Warmed humidified gas Reduced airway surface dehydration
Improved secretion clearance
Decreased atelectasis


Gas flow of up to 60 litre min−1 CO2 washout, reduction in anatomical dead space
Provides an oxygen reservoir
Allows FIO2 close to 1.0 to be delivered


PEEP Increased end-expiratory lung volume
Alveolar recruitment
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setting of acute exacerbations. It has been shown, however, that
high-flow nasal cannulae oxygen therapy reduces respiratory
rate and increases minute volume in COPD patients both at rest
and during exercise.11


Patient selection is an important factor in the success of
HFNOT therapy. As with NIV, delay in initiating invasive ventila-
tion via tracheal intubation caused by inappropriate persever-
ance with HFNOT may result in increased ICU mortality and
worsened outcomes.


Airway management


There is a place for HFNOT in emergency and elective airway
management. Preoxygenation, to denitrogenate the lungs, pro-
vides an oxygen reservoir for use during apnoea. This is a core
principle in airway management, not just in the anticipated dif-
ficult airway. Increasing the viable apnoeic window is highly de-
sirable in the management of the difficult airway, and in those
patientswith a reduced functional residual capacity, or increased
metabolic demand for oxygen. These patients will have a limited
oxygen reservoir, and reduced time to desaturation. Obstetric,
bariatric, and septic patients represent potential groups where
preoxygenation with HFNOT may be beneficial. It has been
used successfully in awake fibreoptic intubation, where a major
advantage appears to be its ability to provide an FIO2 of nearing
1.0 via soft nasal cannulae that allow the passage of a fibreoptic
scope.12


Insufflation of oxygen into the lungs during apnoea canmain-
tain oxygenation through diffusion. This effect is well described
and is likely one of a number of mechanisms by which jet venti-
lation oxygenates the lungs. Recent attention has focused on the
use of HFNOT in the difficult airway and its ability to increase the
time to desaturation, and decrease the severity of the desatur-
ation in anaesthetized patients, allowing for unhurried attempts
at intubation.13 This effect extends to the critical care population
requiring intubation, where fewer and less severe episodes of ar-
terial desaturation are seen when preoxygenated with HFNOT,
rather than high-flow oxygen using a conventional facemask.14


This effect is not seen in all populations, notably those with se-
vere respiratory failure.15


Carbon dioxide (CO2) is cleared to some extent in apnoeic ap-
plication of HFNOT possibly due to diffusion after washout of CO2


from the anatomical dead space. However, it is important to re-
member that periods of apnoea in excess of 15 min can be
achieved with HFNOT, but arterial CO2 levels may increase to
dangerous levels, resulting in severe acidosis.


Extubation and postoperative use


Postoperative hypoxaemia is common in patients undergoing
major abdominal surgery, due to derecruitment of lung alveoli,
atelectasis, and altered respiratory mechanics secondary to
pain. Increasing the FIO2 , although useful in treating the arterial
hypoxaemia, will not treat the cause of the problem. The applica-
tion of CPAPafter elective abdominal surgery can reduce the need
for tracheal intubation, and the development of postoperative
chest infections in hypoxaemic patients.16 The ‘Optiflow for pre-
vention of post-extubation hypoxemia after abdominal surgery’
(OPERA) trial will assess postoperative hypoxaemia, pulmonary
complications, and the need for NIV or tracheal intubation after
abdominal surgery in patients receiving early HFNOT.17 If this
therapy is shown to reduce postoperative pulmonary complica-
tions then more widespread application of HFNOT, particularly
in ward-based settings, may be beneficial.


The use of HFNOT has been assessed in the post-cardiac sur-
gery population, where it was shown to reduce respiratory rate,
and increase end-expiratory lung volume. It can reduce the re-
quirement for CPAP via a facemask interface and re-intubation
rates but has not been consistently shown to improve other
respiratory parameters such as SpO2


=FIO2 ratios or basal atelec-
tasis.18 There are some reports that a larger effect is seen in the
obese population, but a recent study into this group of patients
post-cardiac surgery failed to show any improvement in respira-
tory parameters between HFNOT and conventional oxygen ther-
apy. Rates of re-intubation, however, were significantly reduced.
It has been shown that HFNOT is not inferior in preventing re-in-
tubation compared with NIV in this population.19 This study
compared 24 h of HFNOTwith 6 h of therapy with bilevel positive
airways pressure. A comparison with CPAP in the postoperative
period would also be of use.


Other patient groups
There is a growing movement towards HFNOT use in patients
undergoing bronchoscopy. It could be a useful tool in patients
withmild hypoxaemia undergoing bronchoscopy. Patients under-
going bronchoscopy in a critical care setting are relatively hypox-
aemic. Bronchoscopy increases V/Q mismatch, and may result in
basal lung collapse due to suctioning of airways. Application of
end-expiratory pressure during the procedure would be a logical
counter to these effects, but choice of the appropriate method to
achieve this should be patient-specific.


HFNOT is a comparatively well tolerated and comfortable
method of respiratory support. In our centre likemany other hos-
pitals, it is used in selected ward environments. The support of a
critical care outreach team is recommended to prevent unnoticed
deterioration and the potential for delay in commencing mech-
anical ventilation if required. HFNOT could be suitable for use
in some patients deemed not suitable for intubation, or patients
requiring palliative care. It reduces respiratory rate in respiratory
failure and can alleviate respiratory distress symptoms in cancer
patients.20 It has also been assessed as a long-termhome therapy
in COPD patients. It does not reduce frequency of exacerbations
of COPD, but may reduce the duration of these events.11


Contraindications
Contraindications to the use of HFNOT are much the same as for
NIV delivered via a facemask or hood. HFNOT should not delay
mechanical ventilation in those with severe respiratory failure,
particularly in type II respiratory failure. Any contraindication
to the application of PEEP should prompt alternative methods
of respiratory support to be sought. Additionally, it should not
be used on those with reduced levels of consciousness, or unco-
operative patients. In addition, epistaxis, facial injury, or airway
obstruction should preclude its use.


Future applications
The applications for HFNOT are already extending beyond its use
in critical care. In some centres, it is used hospital-wide andmay
become a replacement for conventional nasal cannula, allowing
administration ofwarmed humidified oxygen to those not neces-
sarily requiring high-flow gas.We anticipate that it may be of use
in prehospital care and inter-hospital transfers, primarily for its
ability to deliver an FIO2 of close to 1.0.


Alongside the clinical advantages, HFNOT offers practical
benefits such as improved patient compliance and the ability to
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eat, drink, and communicate while receiving therapy. In our
experience, these have a significant impact on patient morale.
We anticipate growth in the use and acceptance of HFNOT
and envisage that high flow, cold dry gases administered via a
facemask may become a relic of the past.


The triad of humidity, compliance, and high FIO2 that HFNOT
offers is likely to be of use in a wide variety of clinical situations.
There are various devices available for use, which deliver varying
maximum flow rates and humidification. This is a rapidly
evolving area and the evidence for its use in acute hypoxaemic
respiratory failure, advanced airway management, and the post-
operative population is growing.
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MCQs
The associated MCQs (to support CME/CPD activity) can be
accessed at https://access.oxfordjournals.org by subscribers to
BJA Education.
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Fail


Fail


*See Table 1, §See Table 2 
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Master algorithm – obstetric general anaesthesia and failed tracheal intubation


Verify successful tracheal intubation 
and proceed


Plan extubation


Pre-induction planning and preparation
Team discussion


Algorithm 1
Safe obstetric 
general anaesthesia


Algorithm 2
Obstetric failed 
tracheal intubation


Algorithm 3
Can’t intubate,  
can’t oxygenate


Rapid sequence induction
Consider facemask ventilation (Pmax 20 cmH2O)


Laryngoscopy 
(maximum 2 intubation attempts; 3rd intubation 
attempt only by experienced colleague)


Declare failed intubation
Call for help
Maintain oxygenation
Supraglottic airway device (maximum 2 
attempts) or facemask


Declare CICO
Give 100% oxygen
Exclude laryngospasm – ensure 
neuromuscular blockade
Front-of-neck access


Success


Success


Wake§ Proceed with surgery§


Is it essential / safe 
to proceed with surgery 


immediately?*


YesNo







Verify successful tracheal intubation 
Proceed with anaesthesia and surgery


Plan extubation


Success


Algorithm 1– safe obstetric general anaesthesia
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Follow Algorithm 2 – obstetric failed tracheal intubation


Ventilate with facemask
Communicate with assistant


Fail


Fail


Pre-theatre preparation
Airway assessment
Fasting status
Antacid prophylaxis
Intrauterine fetal resuscitation if appropriate


Plan with team
WHO safety checklist / general anaesthetic checklist
Identify senior help, alert if appropriate
Plan equipment for difficult / failed intubation
Plan for / discuss: wake up or proceed with surgery (Table 1)


Rapid sequence induction
Check airway equipment, suction, intravenous access
Optimise position – head up / ramping + left uterine displacement
Pre-oxygenate to FETO2 ≥ 0.9 / consider nasal oxygenation
Cricoid pressure (10 N increasing to 30 N maximum)
Deliver appropriate induction / neuromuscular blocker doses
Consider facemask ventilation (Pmax 20 cmH2O)


1st intubation attempt
If poor view of larynx optimise attempt by:


•	 reducing / removing cricoid pressure
•	 external laryngeal manipulation
•	 repositioning head / neck
•	 using bougie / stylet


2nd intubation attempt
Consider: 


•	 alternative laryngoscope
•	 removing cricoid pressure


3rd Intubation attempt only by experienced colleague







Wake§ Proceed with surgery§


YesNo


Is it 
essential / safe 


to proceed with surgery 
immediately?*


Follow Algorithm 3
Can’t intubate, 


can’t oxygenate


Algorithm 2 – obstetric failed tracheal intubation


Is adequate 
oxygenation possible?


Supraglottic airway device 
(2nd generation preferable)
Remove cricoid pressure during insertion 
(maximum 2 attempts)


Facemask +/- oropharyngeal airway
Consider:


•	 2-person facemask technique
•	 Reducing / removing cricoid pressure


Declare failed intubation
Theatre team to call for help


Priority is to maintain oxygenation


*See Table 1, §See Table 2
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YesNo







Algorithm 3 – can’t intubate, can’t oxygenate


Wake§ Proceed with surgery§


YesNo


Maternal advanced life support 
Perimortem caesarean section


Is oxygenation 
restored?


YesNo


Declare emergency to theatre team
Call additional specialist help (ENT surgeon, intensivist)


Give 100% oxygen
Exclude laryngospasm – ensure neuromuscular blockade


Perform front-of-neck procedure


Is it 
essential / safe 


to proceed with surgery 
immediately?*


*See Table 1, §See Table 2
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Factors to consider WAKE PROCEED


B
ef


or
e 


in
du


ct
io


n


Maternal condition •	No compromise •	Mild acute compromise •	Haemorrhage responsive to 
resuscitation


•	Hypovolaemia requiring 
corrective surgery


•	Critical cardiac or 
respiratory compromise, 
cardiac arrest 


Fetal condition •	No compromise •	Compromise corrected with 
intrauterine resuscitation,  
pH < 7.2 but > 7.15


•	Continuing fetal heart rate 
abnormality despite intrauterine 
resuscitation, pH < 7.15


•	Sustained bradycardia
•	Fetal haemorrhage
•	Suspected uterine rupture


Anaesthetist •	Novice •	Junior trainee •	Senior trainee •	Consultant / specialist


Obesity •	Supermorbid •	Morbid •	Obese •	Normal


Surgical factors •	Complex surgery or 
major haemorrhage 
anticipated


•	Multiple uterine scars
•	Some surgical difficulties 
expected


•	Single uterine scar •	No risk factors


Aspiration risk •	Recent food •	No recent food
•	In labour
•	Opioids given
•	Antacids not given


•	No recent food
•	In labour
•	Opioids not given
•	Antacids given


•	Fasted
•	Not in labour
•	Antacids given


Alternative anaesthesia
•	 regional
•	 securing airway awake


•	No anticipated difficulty •	Predicted difficulty •	Relatively contraindicated •	Absolutely contraindicated 
or has failed


•	Surgery started


A
fte


r f
ai


le
d 


in
tu


ba
tio


n Airway device / 
ventilation


•	Difficult facemask 
ventilation


•	Front-of-neck


•	Adequate facemask 
ventilation


•	First generation supraglottic 
airway device


•	Second generation 
supraglottic airway device


Airway hazards •	Laryngeal oedema
•	Stridor


•	Bleeding
•	Trauma


•	Secretions •	None evident


Table 1 – proceed with surgery?


Criteria to be used in the decision to wake or proceed following failed tracheal intubation. In any individual patient, some factors 
may suggest waking and others proceeding. The final decision will depend on the anaesthetist’s clinical judgement.
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Table 2 – management after failed tracheal intubation


Wake


•	 Maintain oxygenation
•	 Maintain cricoid pressure if not impeding ventilation
•	 Either maintain head-up position or turn left lateral 


recumbent
•	 If rocuronium used, reverse with sugammadex
•	 Assess neuromuscular blockade and manage awareness 


if paralysis is prolonged
•	 Anticipate laryngospasm / can’t intubate, can’t oxygenate


After waking


•	 Review urgency of surgery with obstetric team
•	 Intrauterine fetal resuscitation as appropriate
•	 For repeat anaesthesia, manage with two anaesthetists
•	 Anaesthetic options:


�� Regional anaesthesia preferably inserted in lateral 
position


�� Secure airway awake before repeat general 
anaesthesia


Proceed with surgery


•	 Maintain anaesthesia
•	 Maintain ventilation - consider merits of:


�� controlled or spontaneous ventilation
�� paralysis with rocuronium if sugammadex available


•	 Anticipate laryngospasm / can’t intubate, can’t 
oxygenate


•	 Minimise aspiration risk: 
�� maintain cricoid pressure until delivery (if not 
impeding ventilation)


�� after delivery maintain vigilance and reapply cricoid 
pressure if signs of regurgitation 


�� empty stomach with gastric drain tube if using 
second-generation supraglottic airway device 


�� minimise fundal pressure
�� administer H2 receptor blocker i.v. if not already 
given


•	 Senior obstetrician to operate
•	 Inform neonatal team about failed intubation
•	 Consider total intravenous anaesthesia
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