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Trial Schedule Outcome Measure U K N AVA
Adult ICU patients Consultee NAVA arm Data

likely to be Duration of

. mechanical
ventilated for >48 consent arm until ventilation (time
hours with at least discharge o

_ . from randomisation
one clinical risk .

f ¢ ded Consent on to first successful
actor tor extende 2- and &- month o unassisted

regaining

ventilatory support questionnaires : breathing or death).
Sample size: 900 capacity

or deferred or Control collection

* Adult patients
* Likely to remain ventilated > 48 hours from randomisation
* Acute or chronic medical reason why weaning may be extended*

*For guidance, acute clinical risk factors would include pneumonia, ARDS, septic shock, multiple organ failure, acute pancreatitis.
Chronic risk factors would include history of heart failure, COPD, obesity. Patients should not be included if they are solely being kept
ventilated whilst awaiting imaging, a procedure, after drug overdose or awaiting a test result.

* Unlikely to survive <24 hours

* Receiving end-of-life care

* Contraindication to nasogastric or orogastric tube

* Severe brain injury including brain-stem damage or hypoxic brain injury or requirement
for neuroprotective ventilation

* Spinal cord injury above Cb or phrenic nerve injury including Guillain Barre and
Myaesthenia gravis

* Home ventilation or referred/accepted for long-term ventilation unit care

* Known/suspected portal hypertension

* Temporary or permanent pacemaker



WHY UK NAVA? THE CURRENT RESEARCH ¥

NAVA MODE IMPROVES THE SYNCHRONY MORE VENTILATOR FREE

BETWEEN THE VENTILATOR SUPPORT AND DAYS TO DAY 28.
THE PATIENT'S BREATHING ACTIVITY RASS SCORES CLOSER T0 0
NAVA GROUP HAD A GREATER NUMBER

PHYSIOLOGICAL RECULATION AND PULMONARY OF VENTILATOR FREE DAYS

REFLEX MECHANISMS PREVENT HICH TIDAL 29 \S. 18 DAYS BELIEF THAT NAVA IS SAFE AND CLINICALLY
VOLUMES AND FACILITATE LUNG-PROTECTIVE EFFECTIVE BUT LOW CONFIDENCE AND A

VENTILATION PERCEPTION OF TECHNICAL DIFFICULTY.

STRONG SUPPORT FOR FUTURE RESEARCH!

THE TRIAL ADDRESSES THE JAMES LIND
ALLIANCE ICU PRIORITY SETTING

1/3 OF PATIENTS EXPERIENCE
DIFFICULTIES WHEN REDUCING

IN PATIENTS DIFFICULT TO WEAN,
NEURALLY ADJUSTED VENTILATORY

PARTNERSHIP, QUESTION; SUPPORT (WEANING), CAUSING ASSIST DECREASED THE DURATION
LUNG DAMAGE OF PATIENTS RECEVING @ PROLONGED DURATION OF e
INVASIVE MECHANICAL VENTILATOR-FREE DAYS

RESPIRATORY SUPPORT?’ VENTILATION

THE QUESTION... WILL NAVA TECHNOLOGY DECREASE THE TIME PATIENTS SPEND

ON VENTILATORS WHEN THEY HAVE RISK FACTORS FOR EXTENDED WEANING?




i r

C..

og S 6

S [\ S
L)

1 0O

'% [}

\ <

a"o&’\/Q@T

CoReCCT UK NAVA

WHAT IS NAVA? & NEURALLY ADJUSTED VENTILATORY ASSIST

(Respiratory Drive)

controls inhalation and exhalation

a. Central Neural Control b. Sensory Input Systems
impact the rate and depth of respiration

= ! |
"”' i
Cortex g
; N y \
influences the pons -“u g ‘
= and medulla to H i
control respiration M\_, ,
/

Mechanoreceptors
provide sensory information to
the respiratory center of the
brain regarding the mechanical

status of the lungs and chest

Pneumotaxic Metaboreceptors
center stimulate breathing during
) . exercise
speed of inhalation
and exhalation
Apneustic
v ) center Peripheral
speed of mhalgtton chem oreceptors
- and exhalation : :
_ 7 \ monitor the partial pressure of
- - arterial O, in the blood and
groupin . Dorsal respond to hypercapnia or
o inhalation and acidosis
Medullary c £~ airway defense
rou N oo
group Pre-Boétzinger
N complex Central
respiratory rhythm chemoreceptors
sense pH changes, O,, or CO,
\ Ventral concentrations in the brain
exhalation
c. Respiratory Muscles and Lungs
carry out the mechanics of respiration
Upper airway
many muscles and
structures; provides airway
defense/protection and
patency
Lungs Ln External
1

intercostals
pressure changes control
inspiration

transfer O, and CO, @ .I -
between the air and the \t’f " |
blood e |
JA |
~ A

Diaphragm > ) —

pressure changes control \ ,/"‘v \J
inspiration .

Abdominal muscles

Internal intercostals
control expiration

NAVA CATHETER

Enteral feeding tube with electrodes.
EDi signal acquisition and optimisation.
Enables clinical team to view
electrical diaphragm activity (EDi).

NAVA TECHNOLOGY

NAVA MONITORING ~ NAVA MODE

 Can be used to optimise Spontaneous breathing ventilation

ventilation in any mode. mode-
- Hourly EDi signal monitoring. Proportional and synchronous

O I pressure support, controlled and
O e triggered by the EDi signal.
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NAVA CATHETER + .

Functions like a standard
enteral tube.

Can be inserted NG or 0G.
Can administer:

 enteral feed & fluids,

* medication,
& monitor gastric volume.
Pre-lubricated, use water to
activate.

The NAVA Catheter is
NOT MRI compatible.
Remove prior to MRI.
Change every 7 days and
remove on transfer.

Any healthcare

professional authorised to
insert a standard enteral
tube under your local policy
is also qualified to insert a

NAVA Catheter.

Has electrodes measuring
electrical diaphragm
activity (EDi) enabling
NAVA Monitoring and
NAVA Mode.

NEX =

e Bridge of NOSE,
= EAR LOBE,
- (__'”% XIPHSTERNUM

Confirm placement
following the hospital's
enteral feeding tube
policy (e.g. X-ray or pH
testing).

NEVER use an enteral tube
until gastric location is
confirmed.

DO NOT use the ECG
positioning tool to confirm
gastric placement.
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NEURALLY ADJUSTED
VENTILATORY ASSIST

Servo-u ventilator

Electrodes

The electrical activity of the diaphragm muscle (EDi)
— is continuously measured using a NAVA catheter. This

- activity can be used as a monitor of patient respiratory
e drive, allowing optimisation of ventilator settings in any
-3 mode.

Hering-Breuer
prevents over-inflation

When the NAVA mode is active, the EDi signal triggers,
cycles and adjusts ventilator support within each breath

= =5 in proportion to diaphragm muscle activity.
Phrenic Nerve Edi module
Edi Cable
NAVA Catheter - g
{E”E:';:i:j;:be - ) z Studi(.es hoilve shown N.AVA mode leo! to c.u larger
measuring Edi) O ' contribution of the diaphragm to inspiratory efforts when
\ compared to PSV (Cecchini, 2014). The distribution of air
Diaphragm

in the lungs when a patient is in NAVA mode aligns more
to a non-ventilated person (Blankman, et al. 2013).



EDi waveform
Want to see clear peaks and troughs on the waveform, like a wave.

NAVA TECHNOLOGY

Edifeas
DEFINITIONS r e
Edi peax- Edi min
EDlpeuk EDimin l <— Edi trigger
Edl min
EDipeak EDimin
Reflects the highest electrical Electrical activity of the
activity of the diaphragm muscle :
contraction(measured in V). fllup!lrugm between
Therefore it can be seen as a inspiratory efforts
surrogate of the patient’s drive to [(measured in V).
breathe. The EDi waveform will be displayed on the screen.

The EDipeak and EDimin will be displayed as numeric values.
EDi peak for most patients is

between 5 - 20 V.
In patients with COPD, other

chronic pulmonary diseases or with Optimising EDi waveform

acute lung injury, * Switch to spontaneous modes

£Di peak may be higher than 20 LIV » asking the patient to take a deep breath,
Document EDi peak hourly!  sedation reduction,

* ventilation support reduction,
* or expiratory breath hold.



Central nervous system

v

Phrenic nerve

v

Neural trigger
. Diaphragm excitation 2 Ventilator

Diaphragm contraction

v

Chest wall and lung expansion

v

Airway pressure, flow and volume e

FLOW OR PRESSURE TRIGGER
VS. NEURAL TRIGGER

Flow or
pressure trigger

Assisted
breath







NAVA MODE,

KEY DIFFERENCES TO PRESSURE SUPPORT MODE

Proportional assistance

The level of pressure (NAVA level)
is proportional to the patient's
diaphragm activity (EDi). This
ensures hetter adaptation to the
patient’s needs.

Trigger and cycle mechanism

Instead of traditional flow or
pressure triggers with a pre-
set cycle, NAVA Mode uses the
EDi signal as the primary
trigger and to cycle the breath.

Backup triggers

Safety, comfort and optimal support.

Trigger sequence is:

Edi (primary trigger) >

Flow or Pressure (backup triggers) >
Mandatory Mode (ultimate backup)
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Clicking the link opens warwick website.

Scroll to hottom of the page.

The video is 8 mins.

NAVA = PC ~

ED| CATHETER POSMOMING

o

UK NAVA 2026


https://warwick.ac.uk/fac/sci/med/research/ctu/nava/health/
https://warwick.ac.uk/fac/sci/med/research/ctu/nava/health/
https://warwick.ac.uk/fac/sci/med/research/ctu/nava/health/
https://warwick.ac.uk/fac/sci/med/research/ctu/nava/health/

Clicking the link opens youtube.

The video is 8 mins.

MAQUET

Edi module test recommended § rewszig WAape €Uk

et ], =
ks : =g

= ML Jr—-'r~1r~v-~1~+«~1 304

a4
-~
DISCONNECTION { (L
JSUCTION .
M PRESSURE/P wu anbyO |Ed|p-d

5 29.5
LOCK SCREEN / : ___—j.’l Edimin . 5 . 9
ml/kg

> M 2.0

MNAVA lovel  Final inseriien didance

10 e

[

I ) 3:59/8:17- Positioning arrows > Scroll for details

v
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https://youtu.be/DvqtJ66WMaQ?si=9MQhQhdl7d9wUAKP
https://youtu.be/DvqtJ66WMaQ?si=9MQhQhdl7d9wUAKP
https://youtu.be/DvqtJ66WMaQ?si=9MQhQhdl7d9wUAKP
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pEDi waveform (in white)
overlaid on current Mode

What does NAVA Monitoring do? s |
Inform patient treatment by establishing; ®  PS/CPAP » PC ~
* The patients changing respiratory P
effort over time.

i\ K N\ ' ’1 N/
Supports visual examination. | T o D T 20
If the patient’s breathing pattern is o=

synchronised with the ventilator _
support. ' '

Can be used in all modes and standby.

3 e

All patients randomised to the NAVA
technology intervention arm, should
receive NAVA Monitoring.

If they do not there should be o
documented clinical reason.

EDipeak
EDi waveform



https://www.uknava.com/about-3-3

pEDi waveform cannot be
overlaid in NAVA Mode

What does NAVA Mode do?

NAVA Mode delivers pressure support
that is proportional and synchronous
to spontaneously triggered breaths.

All patients randomised to NAVA
technology, should receive NAVA Mode,

if there is appropriate EDi signal and
waveform.

NAVA Mode should be assessed and trialled
at least once every 24 hours,

i.e. at ward round.

Document the clinical outcome or
decision.

Clinical team set the NAVA level... m—— pe By I 462*

Helpful simplification: £\ : | ot

If NAVA level = 1.0 cmH,0/pv.

If EDi peak = 8pv .

Equivalent PS breath = 8 x 1 = 8 ecmH20 : ' | | EDipeak
NAVA level

EDi waveform


https://www.uknava.com/about-3-2

INCREASING AND REDUCING SUPPORT

A

EDi peak

A

NAVA level

Titrate according to;
* Tidal volume aiming for 6-8ml/kg predicted body weight
e Respirutory rate though, may be higher e.g. 15-35bpm in NAVA mode
* A visual assessment of breathing and patient comfort
* Monitor for cardiovascular stability, desaturation,
increased work of breathing, or tachypnea.

Optimise NAVA level in steps of 0.1-0.2 cmH,0/pV.
As with standard weaning you can decrease NAVA in

sprints, or gradual reduction over time and alongside
CPAP sprints.

As with all modes, the inspiratory pressure of a breath will not exceed
5 cmH20 below the upper pressure limit.

Regularly review trends in the Servo-u to have a better understanding of
ventilation including average EDi peak over a minute.
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NAVA CATHETER INSERTION

STOP & CHECK Equipment
Randomised? * Servo-u ventilator

« Confirm the patient 1= enrolled in the UK. NAVA tnal : EE: gﬁ;l;&nﬂc_:gisd Iﬁpiﬂ;e}
* Ensure allocation to the NAVA technology arm o NAVA catheter [sinpg?s use)

When? » Water (to activate lubcricant, no other lubricant)
* Insert NAVA catheter within 6 hours of randomisation « Tape measure (included in NAVA catheter box)
. gﬁ;ﬁiﬂgg}nﬂl a time that 1s appropnate for both Adult ”5""“ e silﬁfs - | |

Wh . 2 Further guidance on box, exercise clinical discretion

Sl | | 12 Fr: patient height 75-160 cm (2' 6" - 5' 3")
« |CU clinical staff permitted to insert standard NG/OG tubes 16 Fr: patient height =140 cm (4" 7

Gather equipment &
select NAVA catheter size

Module Test ﬁ
1. Connect the EDi cable to the EDi module

2 Connect other end to the cable test port EDi module EDi cable
3. The test starts automatically _ -
4 Proceed if; "EDI Module Test passed’ is displayed .’r

4 Using tape measure, measure NEX 5 '-,,FI
(Mose (bridge) — Ear lobe — :{lpmsternum}
5. Enter MEX and other information into the [:al[:ulatmn

& tool’ to obtain an estimated insertion distance
NEX measurment

_ﬂ\, Estimate Insertion Depth ; |
C .. @  Onthe Servo-u interface, select: ,)? ; .
G 1.=" (left of screen) 1% !
2 EDi & NAVA _
. 3 ‘EDi Catheter Insertion’ _ . rgmm mter_ .

-

Catheter Insertion
1. Dip tip in water (activates [ubrication)
2 Inser to the estimated insertion distance
3. Connect to the ventilator via the EDi cable
Gastric pasition MUST be confirmed using local policy

Tips & Remind
'ps & Reminders 4 Select ‘EDi Catheter Positioning’ on ventilator

« Double-check NEX measurement with a colleague

« [f reinserting a catheter of the same size and previous EDi Fine tune for
trace was good, consider using the previous insertion depth optimal catheter position
« (Gastric position MUST be confirmed using local policy See reverse page

Look at the EDi Trace,
15 it a waveform of 1s 1t flat?

WAVEFORM FLAT

J\VAVAY,

Fine tune using the positioning window : _
Do not fine tune using the

Optimal catheter electrode position is indicated by: positioning window
a. Large ECG at top reducing to small ECG at bottom
b. Purple highlighted ECG in 2 and 3 (middle) traces

Read the screen and look at the arrows to identify this. Remeasure NEX
Some movement between the ECG trace 15 normal. Advise to check measurement with a colleague

Pusitinning Window “"
"PRQRSY

Different measurement? Same measurement?
- | = waviEes vis|ble | )
41’“4_” * | / 1.Update "EDi Catheter 1. Secure NAVA catheter at
| ,‘TL_ ‘l_g,l._,*_ . Insertion’ to obtain a new estimated insertion distance
. W Correct position estimated insertion d'_fr_’[ﬂ"‘_lﬂ 2_Enter distance into the
I . Z.Change catheter position in positioning window
J 1 patient accoringly to new
I S R estimated insertion distance :EE“"’“TL—-
' Optimise EDi waveform
s N VAV AN
g S T~ T If it is clinically appropriate,
Increase respiratory drive by:
« Reducing sedation
e . « Reducing ventilatory support
RE-pﬂSItlunlng « Switching to spontaneous mode
. ing the patient to take a
- Asking the patient to tak
5J 11{ J'Jl' Hj J'l Too deap deep breath or perform an
[ Pull out slightly expiratory breath hold
. lf" g
S . Reasses EDi trace
If required, make small
foteh e adjustments (e.g. 1cm) to the .
catheter position while Tips & Reminders
' # [ Eﬁﬁﬂﬂ"ﬂéﬂf Epﬁiﬁnﬁﬁlzgtghemr + |f the waveform is noisy, there is an issue, or optimisation
| '] L 'ﬂ| "l position is identified. does not increase EDI, see troubleshooting flowchart
JI""“‘T h_% V__,l * (Gastric position MUST be confirmed using local policy
™ * |f using x-ray to confirm gastric location, include in
J'_,{ A ﬂ } oo ealiow request for NAVA catheter NG confirmation
.1 1#_ _il- _L’ er \L Insert carafully further
Optimal electrode position indicated? &
1. Secure NAVA catheter
2_Enter the final insertion distance into the Contact UK NAVA Team for Support
positioning window & NAVA@warwick ac.uk
3. Verfy the position regularly, & www.uknava.com

I.e. handover/ safety checks Online training: hittps:/fcorecct learnprouk.com



USING NAVA IN DAILY PRACTICE

If disconnected, reconnect

MNAVA monitoring
Owverlay pEDI waveform
Use EDi values and trends

to guide practice and adjust
clinical support.

Qruastion’ 1ISsue?
SER reversa page

Weaning ventilatory support in NAVA?
Foitow focail I..'JZI.'J','.'.'."EIE'I'lE'-E' Ior WEEring, s may inCciTe;

Gradual reduction Sprints Co-interventions

Reduce NAVA level  Can sprint for short periods, FhY
bwy 0.1-0.2 e.g., reduce support 1o: « Tracheostomy mask

e [MAVA level ol < 0.5 =BT
= Or CRAP » Sedabon holds

. ;fll,-r.

START CPD
Patient has a NAVA catheter?

UK NAVA

Check NAVA catheter position as
per local NG/OG practice.

.':"l—!-l.—l-l—l-

o
MAVA catheter connected to ventilator? If ED 1= low and it 1s chinically appropriate,
Increase respiratory drmee by:

« Reducing sedation

= Reducing venulatory support

« Switching to spontaneous mode

« Asking the patient to take a deep breath

or perform an expiratory breath hold

Opumise EDi waveform

W

Chnical discussion;

Start NAVA mode? If these actions do not increase EDi or there

i 7 .
fﬂggurfiiﬂiﬂf’lgﬂl?gﬁ”, Iy ) i5 a questionfissue, see the reverse page.

MAVA mode

Queastions 1I5sue?

Confirm stable EDi waveform See reverse page

Set MNAVA level = 1.0
{or iarper PEGWEST N preview)

Titrate NAVA level to patent comfort with:

« Tidal volume appropriate for patient Question/ issue?
« EDipeak 5-20 pv* See reverse page
« Respiratory rate 15 =35

{for most patiens)

( Mnmeaie [:IEEIE-EI.;EN

Assessment _ _
acceptable? ventilatory ventilatory

support? support?

Continue current' | Increase NAVA level | |Reduce NAVA level
MANVA level by 0.1-0.2 by 0.1-0.2

Repeat as reauired



TROUBLESHOOTING

MAVA Technology Clinical Flowcharts

To support practice and troubleshoofing
Page 2: Troubleshooting NAVA technology

(= Absent or low EDi signal? )

START
Question or i1ssue?

MAVA catheter Ventilator (High sedaiiun) hrenic nerve damage

out of position oWvEr-assist or myopathy

Each section on this page shows;
Decrease ventilation Patiznt may not be
suppaort andhor Fik2 suitable for
MAVA mode

Question or issue (brown)
Potential cause [blue)
Guidance to consider

1. Check not visibly coiled
kinked in mouth

Ciptimise sadation

2 Remeasure MEX, and

If in NAVA mode and have concems,

switch to appropriate ventilation mode
and continue NAVA monitorin
{see reverse page for monifoning gudance

check insertion

caloulation on Servo-u.
3. Optimise in EDi

positioning window

Opening trends menu on servo-u will help
identify cause

( N L,r"\. High or increased EDi signal?

Volume Deliver
pressure limi

The upper pressure limit alarm Increase
may be set too low. ventilation
As with all modes, the maxamal support
pressure will be imited o 10% balow andior FiQ2
the sat limit alarm
Review alarm ssttings,
optimise as clinically approgriate
( High Respiratory Rate? _)

Respiratory rate may be Signal noiEe or ‘spikes’

higher 2z MAVA is more may also falsely inflate
gligned with patient effort and the respiratory rate

all breaths are supported.

If due to signal noise,
refer to “Disordered)/
‘spiky” EDV curve”

hy is the ventilator switching to backup
Pressure Control Ventilation?

Patient apnoeal EDI signal invalid!

MNAVA catheter discomnection or removall
ECG or other electrical interface with the EDi signal!

Major discrepancy between flow/ pressure and EDi irigge

1. Switch patient into appropriate ventilation mode.
2. Open trends view to review alarms to

troubleshoot cause.

?ﬁ Restricted! Verntilator
ed alarm? under-assist

worsened diseass

Airvay Anxiety | Abnormalf pathologic PEEP =&t
discomfort breathing drive, too low

obstruction,
2.3, secretion
conditiond low pH +/- high
PaCo;
. Ciptimise; P
Suction/ check ' Optimise
circuitl fiiters. p‘;?:-izlritéf Review for other SEEP
HE;&T&?.EEEIW sedation & potential causes in this
wentilator section, and consider
synchrany mandatory ventilation

(— ;_" ‘ﬁﬂ Disordered/ *spiky’ EDh curve? )

(E|El__|]'iEEI.| inter‘ference)

MAVA cathetar Flow trigger
out of position SEthng o0
sensitive

Optimize MAVA catheter position/
optimize EDI tigger/ remowve
unneaded electrical equipment
from bed-spacel give time/
perform module check’
change module and cable’

consider catheter replacement

1.Check not visibly coiled
kinked in mouth

2. Remeasure MEX, and Consider
check insertion pressure trigger
calculation on servo-u

3. Optmise in EDI
positioning window

NANJ\  Flow triggering?
Important: Whatever the cause, fiow riggered breaths wilf

remain proporional to the EDi waveform if detected

Patiemt using Flows trigger setting Early
ACCESsory muscles o0 Fensitve activation of
(zean fthe n“q'-:.vr.eg' of BCCESSOryY
bragths ars i from re5p|rat|}r|_,‘r
fow waveform) musclas
Review support
leved Consider pressura
trigger
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ADDITIONAL SLIDES

PO0.1
SERVO-U INTERFACE

OPTIMISING & TROUBLESHOOTING NAVA TECHNOLOGY
FURTHER READING
FURTHER SUPPORT
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P 0.1 - AIRWAY OCCLUSION PRESSURE
DURING 100 MS DYNAMIC MEASUREMENT W

DOCUMENT ONCE DAILY AT 8AM

P 0.1 measures the patient’s
inspiratory effort during
spontaneous breathing and
represents the airway pressure
generated during the first 100
ms of an inspiration against a
closed or occluded airway.

In patients with obstructive
lung disease or acute
respiratory failure, P 0.1 is a
useful indicator of their ability
to be weaned from mechanical
ventilation.

Servo-ventilators measures
P 0.1 without a manual
34 occlusion maneuver in order to
minimize the patient’s
discomfort.

All triggered breaths are
measured, which takes an
average measurement over

the last 8 breaths.

P 0.1 is continuously
calculated and displayed on
the screen.

Select R green arrow on servo- u screen to
see values such as EDipeak average and P.01
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SERVO-U INTERFACE, NAVA MONITORING

NAVA monitoring only
Press and hold on yellow
pressure wave form;
Opens; select ‘Overlay’ > ‘PEDY
‘EDI Catheter Insertion’
‘EDI Catheter Positioning’

Select R green arrow to
view; ‘EDipeak average’

“Trends & Logs’ &'PO.T

Opens;
‘EDI Catheter Positioning’

EDiI waveform

Select L green arrow to
view; EDiI & NAVA menu

EDipeak




EDI CATHETER - CALCULATION TOOL

BT

@  PRVC -

STAMDEY CALCULATION TOOL
1' Enter the i [B Select Edi catheter type
t he DECMECTCY ! Patient height Patient weight Edi catheter size
Catheter - > 140 cm 8 Fr 125 cm
size.

0 FLOW |/min

75-160 em 12Fr 125 cm

‘ 16 Fr 125 em

Select insertion type

2. Enter NEX

4. Insertion
distance
displayed

§ rowszig

X | 30 PRESSURE/P est emH:0 Ppeak

2

3. Enter if

263 e
1L NG or 0G

215

r|l|L|'-:|11HI|:|'

5. Open Edi catheter
positioning
window



NAVA CATHETER FINE TUNING

A positioning

|_ a | ! L pwia00g s - arrow pOinting | - |

PRESSURE CONTROL - T downwards ®  PRESSURE CONTROL -
EDI CATHETER POSTIONING % s - " i nd i cutes the STAMONY ED| CATHETER POSITIONING
i o cC ;

catheter should be
inserted further

Wihdrow coaier dkghty

0
N .
|
a
B
i
|
:

it

NAVA Catheter too
deeply inserted -
withdraw slightly

This fine tuning tool can only be used why the patient has an EDi waveform.
Correct positioning using the positioning window should he verified as part of
shift safety checks and prior to commencing NAVA Mode.



SERVO-U INTERFACE - VIEWING TRENDS & EVENTS

Tap ‘Organise Trends'
to change the order

of the trends.

PRVC ~
TRENDS
2507 myvC

1158

§ twizig

12:5)
02293/17

B2
nl

Drag the cursor
and note that each
event/changes
have heen trended.

Change the trend
scale to 1 hour.
Note: Trend values
are stored every 60
seconds and
retained for o
maximum of 72
hours.




SERVO-U INTERFACE - VIEWING TRENDS & EVENTS

2. Close the
window by
tapping green
Cross.

T2 el

PRVC -

OROAMIE TRENDS
v

pescceinanoed | 1 RiRe, RR

b 4 1 Ppech, Pplet, Pemen, PEEP

== MVYsip, MY, MVe

L

ALARSS LIAITS VT/PBW, VT/BwW
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STOPPING
VENTILATION

MNAVA « PC ~
STANDAY

(" STOF VENTILATION

M STOP YENTILATIORM AMD GO TO
Edi MOMITORIMNG

It is possible to continue EDi monitoring when the ventilator is in standby.

Simply select; EDi Monitoring.
This is useful for patients who may be having trachy mask trials or following
extubation. Please note this is not mandated in the UK NAVA protocol.
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WHERE TO START

OPTIMISING & -’ That means good, critical care assessment &
TROUBLESHOOTINGC? practice remains the same.

NAVA Mode is just a form of Pressure Support.

A-E assessment is where to begin when optimising or
troubleshooting NAVA Technology.

Patients will still require; suctioning/ cough assist/
HME changes/ have pain.

Is the clinical team concerned? OR are you concerned from
the information that has been relayed or you can see?

Patient safety is priority, clinical teams should always choose
the most appropriate ventilation mode for that patient.
NAVA Monitoring should always be continued.



Question or issue

HIGH
RESPIRATORY
RATE ->

Potential cause Guidance to consider
« Respiratory rate may be higher as NAVA is
more aligned with patient effort and all
breaths are supported.
« Signal noise or 'spikes’ may also falsely
inflate the respiratory rate.......ccccceevvesvecsnnsnnens If due to signal noise, refer to guidance below.

Missed breaths cleurlKavisible in patient when
ventilated in Pressure Support Mode

RR in PS is 14. When changed to NAVA,
RR increased but only because now not missing
efforts, therefore no ‘Actions’ needed, as is
acceptable.

Example A

NAVA MONITORING CASE STUDY

Monitoring a patient with severe global muscle weakness in pressure support to
look at neural drive asynchrony - missed breaths are visible. When the patient
was placed in NAVA, the respiratory rate appeared to increase but this was due to
resolution of the missed breaths- in NAVA mode all breaths were supported and

each pressure support breath was mapped to the neural drive.

Very common,
Respiratory Rate in

¥ anee

- 30 5.0 12
Missed efforts clearly visible in patient when NAVA Mode 15-35 bpm
ventilated in Pressure Support Mode



Question or issue

Potential cause Guidance to consider
A BS E NT 0 R « Ventilator over-assist?......e.. Decrease oxygen and/or ventilation support
Low E D ' o HIgh sedation?.....cocrininenrse s ensniserssmssensens Optimise sedation
+« NAVA catheter out of position?........ccocomviranses Remeasure NEX, optimise in EDi positioning window
s ' G N A L « Phrenic nerve damage or myopathy?............... Patient may not be suitable for NAVA mode

NAVA Catheter out of position
Remeasured NEX & optimised in

EXAMPLE
EDi Positioning Window.

BEFORE DURING AFTER

ETRER PO TR

NAVA MODE CASE STUDY

Reasonably common particularly
when initially inserted.

Patient with cardiac failure and muscle weakness, had low neural drive
when Edi catheter placed. The low neural drive signal gave an unreliable
location. Occasional ECG strikes could be seen indicating catheter not

actually in far enough. Advanced 5 cm from 65¢m to 70cm and neural — ' -

drive became immediately clear. The patient was then placed in NAVA EUSY to INCO "30")' measure N Ex-
without difficulty-the initial NAVA level was set against the existing 0

pressure-support breath. This highlighted the importance of considering Recom mend chBCk ' ng N Ex

neural catheter position if drive appears flat. It also highlighted that if i

the neural drive signal is flat, occasional pink strikes on ECG positioning measu rement W|th a 00' 'eague'

tool, may be unreliable, perhaps originating from background.



Question or issue

Potential cause Guidance to consider
A Bs E NT 0 R « Ventilator over-assist?........sene. Decrease oxygen and/or ventilation support
Low E D ' o High sedation?......ceseassss Optimise sedation
« NAVA catheter out of position?......cccvveeinrann Remeasure NEX, optimise in EDi positioning window
s ' G N A L « Phrenic nerve damage or myopathy?............... Patient may not be suitable for NAVA mode
Ventilator over-assist
EXAMPLE Changed to NAVA (spont mode)
= Reduced Ventilation Support
NAVA MONITORING & MODE
BEFORE AFTER

CASE STUDY

Patient with ARDS - ventilating in pressure

PRESSURE CONTROL -

control. The ECG positioning tool was
checked. Then NAVA was established and
neural drive increased as respiratory load
being delivered by ventilator was reduced.
Very easy transition: no issues reported hy

bedside nurses.

Common. Simple to
resolve by reducing
vent support/ switching

to spontaneous mode.
‘Normal’ EDi peak 5-201V.

In Pressure Control In NAVA (spontaneous mode)



Question or issue

Potential cause Guidance to consider
A B S E N T 0 R « Ventilator over-assist?........ .. Decrease oxygen andfor ventilation support
Low E D ' o High Sedation?......o..oovveeeeeieseesessss e Optimise sedation
« NAVA catheter out of position?.......ciieiinanne Remeasure NEX, optimise in EDi positioning window
s ' G N A L « Phrenic nerve damage or myopathy?............... Patient may not be suitable for NAVA mode

Ventilat -assist
EXAM PLE ege'dgc::logse'; el%sesd'tsu:e(:l Ventilation Support

BEFORE AFTER NAVA MONITORING CASE STUDY

This patient in multiple organ failure with a tracheostomy
and global sarcopenia related to prolonged critical illness.
The NAVA catheter was placed uneventfully. At 9 of

pressure support the neural drive is relatively flat patient

™ PS/CPAP » PC -~

likely a little over sedated and over oxygenated as well.
When the pressure support is reduced, the neural drive to
diaphragm is restored. This disappears again as the
pressure support is increased again. It proved relatively
straight forward to decrease pressure support and
transition the patient to NAVA with consequent
acceleration of weaning. Essentially the neural drive
monitoring was prompting good standard ICU practice of
sedation holds and spontaneous breathing trials.

Common.
. Simple to resolve by reducing
In Pressure Support (PS = 9) In Pressure Support (PS = 4) vent support/ switching to
Flat EDi trace as over supported By reducing PS, able to now see EDi  Spontaneous mode.

with PS of 9 waveform with peaks of 12 ‘Normal’ EDi peak 5-20pV.



Question or issue

Potential cause

Guidance to consider

H ' G H 0 R « Ventilator under-assist?.......eecsiecisnennes Increase oxygen and/or ventilation support

o Anxiety [ discomfort?........neninneeissenens Optimise comfort, vent synchrony, pain relief, sedation
' N c R E A S E D o PEEP St tO0 lOW?...oooriiiriiiirireisnsnsnsrmssssssssnnes Optimise PEEP
« Airway obstruction, e.g. secretion?........c..cce.... Check vent flow curves, suction/ check circuit/ filters
E D ' s ' G N A L « Abnormal/pathologic breathing drive, worsened
disease condition/ low pH +/- high PaCO;7............ . Consider mandatory ventilation

EXAMPLE

In NAVA, NAVA level incrementally
increased from 1.0 to 1.5

Ventilator under-assist
Increased Ventilation Support

NAVA MODE CASE STUDY

Patient with severe bullous emphysema and viral community-acquired
pneumonia. Could not be ventilated with conventional pressure
support. Uncomplicated transition to NAVA.

NAVA level incrementally increased from 1.0 to 1.5 providing more

ventilation support.

Reasonably common. Patients in ICU often have increased respiratory
drive and require more ventilation support.
EDi peak for most patients: 5-20uV.

But, remember: In patients with COPD, other chronic pulmonary
diseases or with acute lung injury, EDi peak may be higher than 20 pV.
Continue to optimise ventilator setting based on usual physiological
parameters as any other mode.



Question or issue

HIGH OR
INCREASED
EDI SIGNAL

BEFORE

PS/CPAP « PC ~

Without Family

Potential cause Guidance to consider
« Ventilator under-assist?.......ccccveenrimuermnsesninn Increase oxygen and/or ventilation support
o Anxiety [ discomfort?.......nie. Optimise comfort, vent synchrony, pain relief, sedation
o PEEP St 100 lOWY . iiiiiiiiieisiirssssssssnssnssnssnses Optimise PEEP
« Airway obstruction, e.g. secretion?........ccceeveens Check vent flow curves, suctionf check circuit/ filters

Abnormal/pathologic breathing drive, worsened
disease condition/ low pH +/- high PaCO,7......... .... Consider mandatory ventilation

XAMPLE Ml e

AFTER

With Family Reassurance

NAVA MONITORING CASE STUDY

Monitoring neural drive in patient with
significant agitation on waking/delirium.
Very high Edipeak (eg 34 uV). Good neural
drive despite Propofol and Dexmedetomidine
infusions on significant amounts. Neural
drive and pressure support seem well
syncronised. Edipeak rapidly fell (within one
breath) when partner reassured her (to
<20uV).

Reasonably common.
EDi is a useful tool to
support wider picture
of patient comfort.



Question or issue

VOLUME DELIVERY Potential cause

RESTRICTED/ The upper pressure limit alarm may be settoo  ...Review alarm settings, upper pressure limit alarm
low. As with all modes, the maximal pressure will may be set too low.
PRESSURE LIMITED p y

ALARMS be limited to 10% below the set limit alarm.

Guidance to consider

When put into NAVA Mode ‘Volume Delivery Restricted’ began

EXAMPLE toalarm as set too low.

If appropriate, increase Ppeak alarm (as it is also o
limiter) to allow breath in NAVA Mode.

Alarm Limits View

Obvious when ventilator is alarming,
look at trends window for history

Press i for
0 more information
NAVA & PC ~

ALARM LTS PRESSURE LIMIT

Ppesk | §] PEEP
[emMH; 0] {emH, 0]

40 13

In PRYC, VS, HAYA and NIV MAYA, the
avallable pressure b limited 1o § amH;O
bedow the st vpper pressure imit, If this level
is reached, the ventilator will deliver as much
volume a1 pondble af this pressure.

,_;-__ﬁ © =

1. Upper pressure imi

2. Yolume delivery restricied olarm or
meiage

3. 5 emH;O diference

Less common, read the alarm
and look back at trends



Question or issue

D ' S 0 R D E R E D Potential cause Guidance to consider

« NAVA catheter out of position?........ccoovevremuenees Optimise position
s P ' K EY E D ' « Flow trigger setting too sensitive?................... Consider pressure trigger
c U Rv E « Electrical interference?........ccooeveeeeerereesannen. Optimise position/ EDi trigger, consider catheter replacement

NAVA Catheter out of position
EXAMPLE Remeasured NEX & gptimised in
EDi Positioning Window.

BEFORE DURING AFTER

PS/CPAP » PC

LM CATHETER FOTROSENG

NAVA MODE CASE STUDY
Patient with cardiac failure and muscle weakness, had low neural drive when Edi catheter placed. The
low neural drive signal gave an unreliable location. Occasional ECG strikes could be seen indicating Reusonubly common purticulurly when
catheter not actually in far enough. Advanced 5 cm from 65¢m to 70cm and neural drive became o g : e’ o
immediately clear. The patient was then placed in NAVA without difficulty-the initial NAVA level was set initially inserted, it's easy to mcgrrectly
against the existing pressure-support breath. This highlighted the importance of considering neural measure NEX. Recommend checklng NEX
catheter position if drive appears flat. It also highlighted that if the neural drive signal is flat, measurement with a OO"EUQUE

occasional pink strikes on ECG positioning tool, may be unreliable, perhaps originating from background.



Question or issue

D ' S 0 R D E R E D Potential cause Guidance to consider
« NAVA catheter out of position?.........cccccreirennees Optimise position
S P' “ EY E D ' « Flow trigger setting too sensitive?.................... Consider pressure trigger

c U RV E o Electrical INTerferenee T ieeieesesressessssesssnses Optimise position/ EDi trigger, consider catheter replacement

Electrical interference

EXAM PLE Change EDi cable/ reperform module check/ change
module slot on vent, ECG leads change/ reposition, remove unneeded
electrical equipment, increase EDi trigger, give time, catheter change.

PS/CPAP = PC
|i| EDICATHETER POSITIONING

s $ A W”‘"‘

[:ﬁ

mw M MM Mﬂw

inssgesiog!

L{%JAWM qr.muuuﬂ%wm ‘J\M 897

NAVA MONITORING CASE STUDY Less common but is probably the most complex
NAVA putheter inserted, can see ECG spikes Lsps:ri;:izizuf'ﬁf :Rgo:(.'tl\il:\x@t\.l\'lode may not be
on EDi waveform. Give some time and reassess EDi waveform later.



Question or issue

D ' S 0 R D E R E D Potential cause Guidance to consider

s P' K EY E D ' « NAVA catheter out of position?........cvveeirnnnne Optimise position
« Flow trigger setting too sensitive?...........ccce..... Consider pressure trigger
c U RVE « Electrical interference?........ommrerineserierensans Optimise position/ EDi trigger, consider catheter replacement

Flow trigger setting too sensitive
Consider pressure trigger

EXAMPLE

Example A

Open Settings Changing flow/ pressure trigger

LE 1:27

Minuts voleme 38 |/min

bockupE 1:34

Eat. Pyack NAVA

NAVA MODE CASE STUDY

NAVA Catheter inserted, can see triggered breaths on EDi waveform and flow waveform.

Some flow or pressure triggered breaths are normal as patients may be using accessory muscles -

as is the scenario with this example. Trigger is detected by ventilator and first come first serve, Less common, eusily visible and simple to
but will always stay proportional to EDi waveform if present. & bleshoot

If most breaths are flow or pressure triggered, change trigger settings. rouniesnhoot.
Read the text on the Servo-u by the scaling: Less patient effort and more patient effort.



Question or issue

VENTI

SWITGC
BACKUP
GCONTRO

WHY IS THE Patient apnoea / NAVA Catheter

LATOR : : hei :

HING TO interference with the EDi signal/ major
PRESSURE discrepancy between flow/ pressure EDi signal.
L

disconnection/ ECG or other electrical

Read the alarm displayed or look back at

VENTILATION? alarms on trends to troubleshoot.

Alarms associated with NAVA

Edi signal invalid

Edi signal interference
from ECG

Edi module
disconnected

Edi module error
Edi catheter error

Volume delivery is
restricted

No Edi catheter
connected

Edi monitoring not active

Enter NAVA and back-up PC settings

(¥
331,04,73

Pt ot el o e e o i Pl T g

™ PS/CPAP = PC ~ . _-' 0O 9
Backup ventilation is active due to invalid Check catheter position. wacnr || Mo X | Preen "
Edi signal. - - [ 3_.'
Backup ventilation is active due to Backup ventilation is active due to —
interference from the ECG signal. interference from the ECG signal.

Check Edi catheter position.

Edi module is not properly inserted. —

Becduen 133, (1% ;::'“

Hardware error in the Edi module. Replace the Edi module.
Ext Pposk NAVA |5 cmiéieO
Error in the Edi catheter. Replace Edi catheter.
The pressure is limited to 5 cmH,0 The pressure is limited to 5 cmH,O
below the set upper pressure limit, which below the set upper pressure limit,
restricts the volume delivery. which restricts the volume delivery.

Check ventilator settings.
Check alarm limits.

The Edi catheter is not properly Check Edi catheter connection.

connected. Less common, obvious though when
NAVA mode is activated when no Edi  Change ventilation mode. it huppens, Look back at trends to
module and/or Edi catheter is Insert the Edi module.

connected. troubleshoot cause.
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FURTHER
READING

Systematic reviews (clinical outcomes)

Kampolis CF, Mermiri M, Mavrovounis G,
Houtsoukou A, Loukeri AA,
Pantazopoulosl.

Comparison of advanced closed-loop
ventilation modes with pressure support
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Website providing support and
examples of patients that have
received NAVA technology.

email the team

nava@warwick.ac.uk
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* Thers are some key differences w

but NAVA mode is still 2 form of

Ppeak
2 2 ’ syncronised.
* The tricger is the neural signal r:

emH,0 pressure in the ventilator circuit.
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* The frequency and shape of pres:
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oreath variability of ventilation a
breath to match patient requireme

* |f the NAVA gain level is set at 1.0

the equivalent pressure support

H20.
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consider daily spontaneous breath
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