The PneuX™ System – Endotracheal and Tracheostomy Tubes

Ventilator-associated pneumonia (VAP) is the leading infective hospital acquired cause of mortality on the Intensive Care Unit (ICU).
If a patient develops VAP, it increases their length of stay in the ICU, increases their risk of mortality and has high cost implications for the NHS – Read more here
VAP is caused by leakage of bacteria laden oral and gastric secretions past the endotracheal tube and into the lungs. Leakage of these secretions occurs in standard tubes because of the folds that form in the cuffs of endotracheal tubes inside the patient’s trachea.
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FAB Awards Finalist (2016)

2nd Cleveland Clinic Top Ten Award (2010)







Patient’s Opinions – East of England Citizens Senate, 2015.

100% (13/13) of all patients surveyed said that they would want PneuX™ system used in ICUs for their benefit and for their families.

“In ICU I want the highest chance of recovering”

“This device is clearly cost effective in preventing pneumonia in intensive care and should be used in all NHS hospitals”

“This device is critical to patient safety.  We must collectively influence the commissioners to invest in this”

“I fail to see how any well-informed clinician or patient would opt to use a device other than this.  Who would choose the acid-and-bugs-in-the-lung option?”

“Practical and safe especially in reducing health issues and stopping further complications”
The Endotracheal PneuX™ Tube at a Glance
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The Tracheal Seal Monitor (TSM)
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Please follow the links below for further information:


· The System Design




· Training and Implementation


[bookmark: _MON_1612270790]   	

· Procurement/ Costs




· Clinical Evidence




· Clinical Studies




· Laboratory Studies





· Cost Saving in the NHS





If you require any further information, please get in touch via email klipsuk@gmail.com
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The Design of the System



· The Cuff
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Standard Endotracheal Tube (ETT) has a cuff that creases and folds, allowing leakage of subglottic secretions.  (syringe represents the patient’s trachea)
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The PneuX™ novel silicone cuff has no folds and no creases, creating a perfect seal on the trachea and in turn, preventing aspiration of subglottic secretions (Syringe represents the patient’s trachea)











· The Subglottic Ports



National recommendations for the prevention of VAP include using tracheal tubes that allow subglottic drainage.

The PneuX™ meets this standard and boasts three subglottic ports to allow for the removal of subglottic secretions.  The 3 ports are larger than on a standard tube to decrease the incidence of blockage.



In addition to this, and because of the secure seal the silicone cuff has formed, the PneuX™ also allows for subglottic irrigation.  The patient’s trachea can be irrigated with high volumes of normal saline, cleaning the subglottic space and mouth and preventing tracheal colonisation.



The system has 3 ports as shown in this video

https://youtu.be/LhnxIHjsDpA







· The Tracheal Seal Monitor (TSM)



The system includes the TSM which should be used to keep the cuff correctly inflated at all times, it compensates for tube movement continuously and rapidly. 

The system should not be used with any other cuff inflation device.
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Training the PneuX



The videos below can be used as guidance for intubation and tube exchange;



**





Further training documents and information can be shared.  Please contact one of the team if you would like further information on training.







Implementation





In order to support the implementation of PneuX™ the Oxford AHSN has produced the following;





An implementation booklet – to guide clinicians on how to introduce the innovation into their hospital
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A video to show how the innovation works



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



image1.png

s oot accaeoer Ontora &
bty








image8.emf



Procurement: 
Costs 










Procurement: 

Costs 


Microsoft_Word_Document3.docx
Procurement/ Costs



The additional upfront cost of PneuX™ system is compensated many times over by the savings achieved by the patient benefit provided.  Independent health economic analyses by the Royal College of Surgeons and the University of Birmingham have shown PneuX™ to be cost saving for the NHS, saving more than £700 per endotracheal tube used in a Critical Care (as shown on the clinical evidence section).



PneuX™ meets the criteria for the Innovation and Technology Tariff which ensures that every hospital in NHS England is fully reimbursed for its use for 2 years, from 1st April 2017.



The PneuX can be procured from Qualitech Healthcare (UK) or Venner Medical.



The PneuX has a published favourable assessment by NICE
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Clinical Evidence



The PneuX™ system has been designed to prevent Ventilator Associated Pneumonia (VAP)



** It should be noted that the previous name of the PneuX™ was the LoTrach™ and so many of the published articles refer to the tube by that name.



· The PneuX™ prevents leakage of subglottic secretions past the endotracheal tube cuff



Standard endotracheal tubes have cuffs which develop folds when inflated inside the trachea.  Studies have shown bacteria from the mouth and gastric secretions from the stomach leak past the folds in these cuffs and it is the aspiration of these secretions which cause VAP.



· Ventilator associated pneumonia: evolving definitions and preventative strategies.  Respiratory Care. 2013.

· Cost effectiveness in the prevention of VAP. Journal of the Intensive Care Society. 2014.

· A low-volume, low-pressure tracheal tube cuff reduces pulmonary aspiration.  Critical Care Medicine.  2006.

· New Endotracheal Tubes Designed to Prevent Ventilator-Associated Pneumonia:  Do they Make a Difference?  Respiratory Care. 2010.



· There have been many published studies all showing how the PneuX™ endotracheal and tracheostomy tube and tracheal seal monitor works.



· A low-volume, low-pressure tracheal tube cuff reduces pulmonary aspiration.  Critical Care Medicine.  2006.

· The LoTrach™ system: its role in the prevention of Ventilator-associated pneumonia.  Nursing in Critical Care.  2008.

· The LoTrach™: A Tracheal Tube for Critical Care.  Journal of the Intensive Care Society.  2007.

· Prevention of tracheal aspiration using the pressure-limited tracheal tube cuff.  Anaesthesia.  1999.

· The prevention of pulmonary aspiration with control of tracheal wall pressure using a silicone cuff.  Anaesthesia and Intensive Care.  2000.

· Improving the shape and compliance characteristics of a high volume low pressure cuff improves tracheal seal.  British Journal of Anaesthesia.  1999. 

· Inflation of a pressure-limited cuff inside a model trachea.  Medical Engineering & Physics. 2003

· The pressure exerted on the tracheal wall by two endotracheal tube cuffs:  A prospective observational bench-top, clinical and radiological study.  BMC.  2010.



· Additional relevant Information relating to VAP



· [bookmark: _GoBack]Unintentional endotracheal tube cuff deflation during routine checks – a simulation study.  Nursing in Critical Care.  2018.

· Ventilator-associated Pneumonia.  State of the Art.  2002.

· Tracheobronchial aspiration of gastric contents in critically ill tube-fed patients:  Frequency, outcomes and risk factors.  Critical Care Medicine.  2008.
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Clinical Studies





· Significant reduction in VAP when using PneuX™ in cardiac surgical patients. 2014.



This NHS study assessed PneuX™ against standard endotracheal tubes in high risk patients undergoing cardiac surgery.  Even during short intubation times, the incidence of pneumonia was significantly lower with PneuX™ than with standard endotracheal tubes (P=0.03).



· Lower bacteria colonisation rates when PneuX™ is used.  2017.



In this study the bacterial colonisation rates of endotracheal tubes were assessed, comparing PneuX™ to standard endotracheal tubes.  Endotracheal tubes were in situ for 48 hours.  After extubation, endotracheal tubes were sent for bacterial analysis, and results showed lower incidence of bacterial colonisation of PneuX™ endotracheal tubes compared with the standard endotracheal tubes.



· Significantly lower CPIS score when PneuX™ is used. 2011.



This study examined the use of PneuX™ in critically ill patients that were ventilated for more than 7 days.  They used the CPIS score (a standardised and validated VAP scoring system which reflects lung injury due to infection and chemical damage) to assess VAP rates, comparing PneuX™ to standard endotracheal tubes.  The CPIS score was significantly lower with PneuX™ endotracheal tubes compared with standard endotracheal tubes (P<0.05).



· No episodes of VAP with PneuX™ in situ. 2010.



This study assessed PneuX™ in clinical practice, where patients were both initially intubated with PneuX™ or underwent an elective tube exchange from a standard tube to a PneuX™ tube.  They found that there were no episodes of VAP whilst the PneuX™ was in situ.  Tube exchange was found to be safe and straightforward to perform in this study.
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Laboratory Studies



· PneuX™ prevents leakage of fluid past the cuff. 2016.



A study done in Massachusetts General Hospital, USA, compared the performance of PneuX™ system to 4 standard endotracheal tubes.  This study found that PneuX™ was the only endotracheal tube to prevent leakage of fluid past the cuff in all trials, and was superior to all other endotracheal tubes tested (P<0.01).



· PneuX™ prevents leakage of bacteria past the cuff and prevents leakage in all trachea sizes. 2015.



This study performed at the University Hospital of Wales, looked at the performance of subglottic secretion drainage endotracheal tubes in preventing leakage of bacteria past the cuff.  PneuX™ prevented leakage of bacteria past the cuff and was superior in performance to all other 7 tested endotracheal tubes (P<0.001).  Four of the best performing endotracheal tubes were also tested in model tracheas of varying sizes and PneuX™ was found to prevent leakage of fluid in every trachea size.



· PneuX™ prevents leakage past the cuff in mechanical ventilated models.  1998.



This study compared PneuX™ against standard endotracheal tubes in preventing leaking of fluid past the cuff in mechanical and cadaveric models.  They found that PneuX™ prevented leakage past the cuff in all experiments, including tracheal suction and tube movement.
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Cost Saving in the NHS





· The cost of VAP is so high, that it’s possible to spend £500 on an endotracheal tube at commonly reported VAP rates even with modest risk reductions and it will still be a cost saving for the NHS.



This report assessed the cost effectiveness interventions used to preventing ventilator associated pneumonia in the ICU.  They stated that the cost of a single episode of VAP in the ICU is around $40,000 in the US and around £10,000 in Europe, and this is the equivalent of a further 10 days of ventilation in the ICU.  Their calculations state that, if an ICU has a VAP rate of 10%, that ICU can spend £500 on any intervention that prevents VAP by only 50%, and still be cost saving for the NHS.

Read the full publication here



· Using the PneuX™ saves >£700 per patient



This study compared the cost effectiveness of converting to PneuX™ endotracheal tube from standard endotracheal tube.  Their study results were independently analysed by statisticians at the Royal College of Surgeons and health economists at the University of Birmingham, who found using the PneuX™ endotracheal tube saved their hospital >£700 per patient.  They found that using PneuX™ reduced VAP by 50%, however in order for it to be cost neutral it only had to reduce VAP rates by 8%.

Read the full publication here



· Using the PneuX™ is highly cost saving



This report looks at the cost savings that can be achieved when using PneuX™ endotracheal tube.  Their report calculated that the cost of PneuX™ was only 10% of that which would achieve cost neutrality for the NHS.

Read the full publication here




image1.jpeg




image2.png
eahsn,




