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Overview
Outline
• What are the drivers of
decision making
• What are the costs of
MPV
• What are the benefits of
MPV in NMD
• How and when should
patients start MPV

COI
• None related to this talk
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How did we get here?
COI
• jn

At a willingness‐to‐pay (WTP) threshold of
$80K the early trach strategy is cost‐effective.
compared to the late tracheostomy strategy.

JAMA Otolaryngol Head Neck Surg. 2016;142(10):981‐987

Daytime Ventilation
• Use of daytime NIV:
• Neuro‐Muscular Disease

• Goals:

Would our usual standards be better ?
• Oxygen
• Tracheostomy

• Improved: cough, speech,
dyspnea, survival, and patient
quality of life

• MPV vs Nasal mask:
•
•
•
•

Less negative psychosocial impact
No risk of facial pressure sores
Enhanced speech and swallowing
Improved self‐imagery
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Daytime Ventilation
Comparing daytime
NIV vs Oxygen

NIV improves:
• Dyspnea
• ABG
• Inspiratory muscle rest
• Reduce infection
• Reduce hospitalization
• Reduce mortality
Bach et al Am J Phys Med Rehabil. 1998 Jan‐Feb;77(1):8‐19.

• Increasing use of MPV for
any form of dyspnea
• Old studies (90’s) in
pulmonary rehab were not
convincing
1)
2)

Borel et al Respiratory Medicine (2008) 102, 711–719
Highcock et al Eur Respir J 2003; 22: 100–105

Daytime Ventilation

2009 to 2015, increasing 89‐
fold (from $3.8 million to
$340 million).

https://oig.hhs.gov/oei/reports/oei‐12‐15‐00370.pdf
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Daytime Ventilation: MPV vs Trach
Tracheal complications

Tracheal complications

• Over all 48% complication rate:

• ↑ in care costs
• ↑complica ons
• ↑social isolation

• Tracheitis at the stoma – universal
• Tracheo‐malacia due to balloon
ischemia increases risk of local
infection (Tracheistis)
• Tube obstruction –
• Very common
• Infection
• Granulation

• Displaced tube
• Atelectasis
• Tracheal stenosis

Mehta et al MJAFI 1999; 55 : 197‐200

Daytime Ventilation:
MPV vs Trach‐ Cost of care
Chronic Trach Vent

• Nursing Costs:

• Users had 16.4 hrs per day of licensed
practical nurse/

• Registered nurse care costing $269,370
per year

• Institutionalized cost $237,350 per yr
• 50% is spent on in‐home cost is for
nursing

• Additional costs:

• Inpatient readmission is an additional
~38K/yr.
• Consumables and technology adds an
additional ~10k / yr.

MPV in the home

• Cost:
• $9,800 per year for respiratory
equipment.
• Nursing care costs change per skill
level provided:
• $44,968 per year for nurses’ aides
• $81,395 per year for unskilled
personal assistance services
• $239,805 per year registered nurses

• Hospitalizations:
• 0.07 per year

1 )Bach et al Am. J. Phys. Med. Rehabil. & Vol. 94, No. 6, June 2015
2) Wolfe Volume 143, Issue 5, May 2013, Pages 1201‐1203
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Daytime Ventilation –
MPV vs Trach?
• Glossopharyngeal breathing will
be an option if the trach fails
• The presence of a trach will
weaken cough by reducing the
ability of glottic closure to assist
in cough.
• The most frequent causes of
MPV failure and need for trach:
• inappropriate settings of the
ventilator
• misuse of mechanically assisted
cough (MIE)
1)
2)

Thanx to:
CANvent

https://www.youtube.com/watch?v=9OswSaTG71I

Vianello A et al J Crit Care 2011; 26(5): 517–524.
Gomez‐Merino E et al Am J Phys Med Rehabil 2002; 81(6): 411–415.

Daytime Ventilation – MPV vs Trach?

• Note that the trach increases secretions/
• N=42 with DMD
infections
• Before and after either trach or NIV • Note that trach patients are less likely to
live at home

Soudon et al Chronic Respiratory Disease 2008; 5: 87–93
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MPV – set up
Using AC ventilation with a
mouthpiece

Kiss Ventilation

• Daytime
ventilation support
• Used for
• Relief of acute
dyspnea
• Improve speech
• Improve swallow
• Assist with cough
• Assist with
clearing sinuses

Daytime Ventilation
• Significant increase in use ‐ why?
• Device advances
• Smaller size
• Automated modes
• Pre‐ made interfaces

• Inducements
• Higher reimbursement for DME
• Perceived reduction in hospital re‐
admission
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Mouthpiece interface options
• Choosing a mouthpiece interface
can be a challenge and there are
few options available on the
market
• The standard options are a
challenge because:

straw
mouthpiece

Flexible
mouthpiece

• shapes prevent them being kept in
the mouth during speech
• may cause orthodontic problems in
the long‐term.

• New, flexible, and moldable
mouthpiece.

Rigid plastic, 15‐mm angled
mouthpiece with Hygroflux1
filter (Vygon)

Lafaso et al Clin Respir J. 2018;12:890–894.

Mouthpiece and Ventilator interaction

• Even with the same ventilator – Changing the mouth piece changes the needed
pressures to attain the adequate Vt
• Some ventilators can not achieve the needed volume because of pressure alarms
Lafaso et al Clin Respir J. 2018;12:890–894.
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Are there downsides to MPV
Who is not an MPV candidate?

• Severe bulbar dysfunction

• Cant handle secretions
• May need more suctioning
• Drying agents may – over dry –
requiring suction

Are their side effects to MPV

• Difficulty at night
• Aerophagia
• Increased salivation/ drooling.

• Cognitive issues
• Lack of care givers that agree to be
trained.
• Sniff
• Limited family health literacy
• Limited access to RT in the home

Tiago Pinto et al Chronic Respiratory Disease 2017, Vol. 14(2) 187–193

How is MPV set up?
• Portable home mechanical
ventilator with internal battery
• Volume modes are most common

• Trigger

• In the trilogy “Kiss” Trigger
• In the Astral “Touch” trigger

• Best for breath stacking
• Pressure modes often have
mandatory flow that can “blow “ on
the patient in between breaths.

• Alarms: should all be off

• Hi and Lo can often not be turned off
• The anti disconnect can be turned on
in those that have limited ventilator
free breathing

• Tubing:

• Passive circuit is best
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Is MPV an alternative for 24 hour ventilation?
• N=12 with DMD
• Require 24 hour
ventilator support
• All treated with nocturnal
mask and daytime MPV

FVC over years

• Setting Avg Vt= 800‐1100

• Use up to 12 years
• Average use 5.3 years
• FVC and CO2 remain
stable
• The earlier you start MPV
the better the pt does.
McKim D. et al Can Respir J Vol 20 No 1 January/February 2013

When to start MPV
Measure Peak Cough Flow (PCF)

• “Normal” is >500
• >270 is sufficient to liberate
secretions
• <160 increases likely need for
tracheostomy

Instructions:
Take a deep
breath and
cough as hard
as you can.
Take 3 efforts
and record the
best.

Chest Volume 110, Issue 6 , 1996, Pages 1566-1571
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When to start MPV?
• Is waiting for daytime
hypercapnia waiting to long?

Patients with dyspnea have elevated Borg at rest.
(Borg score >2.5/10)

• Nocturnal hypercapnia: FVC <40%
• Diurnal hypercapnia: VC < 680 mL

• Goal is to reduce:
• WOB breathing
• Dyspnea

• How to measure WOB
• Tension time index
• TT0.1 = occlusion pressure
(P0.1)/maximum inspiratory pressure
(MIP) 6duty cycle (Ti/Ttot))
Toussaint et al Thorax 2008;63:430–434

How to monitor MPV
• Daytime polygraphy at home (n=8):
•
•
•
•
•

Airflow
Thoracic and abdominal movements
SpO2 & PtcCO2
Tasks and activities were recorded
Disconnections = 3 minutes non use
• 7/8 pt’s had events
• Events = ↓SpO2 and ↑ PtcCO2 of > 5‐
mmHg

• Hypoventilation =PtcCO2>45 mmHg
• Patient–ventilator asynchrony event
• The most common type ‐ineffective effort.

• An external warning system based on a
minimal acceptable value of minute
ventilation would probably be useful.
Nardi et al Chronic Respiratory Disease 2016, Vol. 13(1) 67–74
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How to monitor MPV

• The idea is for intermittent breath– large sigh type breaths
• Inbetween activities – the pt will blow down CO2 to allow for a buffer when in
gauged in activities.
• This may be helpful to assist during meal – to augment breathing reserve to assist
in safer swallow
Nardi et al Chronic Respiratory Disease 2016, Vol. 13(1) 67–74

How to monitor MPV
Oximetry Feedback

• A pulse ox alarm set at 94%
• Every time the alarm goes off it
signals the pt to:
• Take breaths
• Breath stack and cough

• Once sats normalize the pt may
take a break

Bach JR Journal of Neurorestoratology 2014:2 25–35
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Daytime ventilation
Benefits of Sip Ventilation

Improvement in CO2

• Prolongs survival
• Stabilizes vital capacity
• Improves hypercapnea
• Augments cough
• Improves VC

M. Toussaint; Eur Respir J 2006; 28: 549–555

MPV – strategies for NIV desensitization
Boys with DMD
• Nocturnal NIV started and failed

• Daytime use may be preferred
• Mouthpiece interface may be
preferred
• Sigh rather then continuous may be
seen as less “dependent”

• MPV is a gateway

• Helps normalize ventilation
• Can be a lead in to accepting
nocturnal NIV

• MPV for airway clearance only
• Assisted cough
• Improved speech/ swallow

Fiorentino et al J Bras Pneumol. 2016;42(6):453‐456
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MPV – in ALS
• ALS ( N=39)
• Bulbar pt’s were not successful
• Successful patients could use MPV
to breath stack

Stable
MIC‐VC

• maximum insufflation capacity (MIC)
to vital capacity (VC) difference was
preserved
• MIC‐VC

• PCF maintenance >180 correlated
with mortality
PCF >180

McKim, D. et al Respir Care. 2016 Oct;61(10):1341‐8

PCF <180

Summary – Take home thoughts
• In NMD – Early tracheostomy does not have cost savings
• In NMD – the use of daytime NIV should be started early to reduce
dyspnea and work of breathing
• Good daytime NIV use is effective to reduce hypercapnia and can be
sustained for YEARS
• New vent technology will be reviewed in the hands on stations
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Thank‐You
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