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Types of Respiratory Muscle
Strength Training Devices

Inspiratory (IMST) Expiratory (EMST)
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Threshold
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PowerBreathe — Asthma & COPD



EMST Published Literature

@ https://pubmed.ncbi.nlm.nih.gov/

g 306 Peer-reviewed publications

Qy 220 Randomised control trials (RCTs)



https://pubmed.ncbi.nlm.nih.gov/

Groups Studied

Healthy People

* Professional voice
users

* Wind instrument
players

* General Exercise

* Navy Divers

See Sapienza & Hoffman (2021) for
an extensive review since the 1970
of healthy users of EMST

Neurological

IMIND (plowman 2016, 2018 &
2023)

Parkinson’s (troche 2010, RCT)
Stroke (park 2016, RCT)

Multiple Sclerosis (chiara
2006) Myotonic Dystrophy
(Allen 2020)but NO RCT’s yet




EMST targets muscle strength

* One-way spring-loaded

Loaded spring valve with an adjus’FabIe
external pressure dial
| / * Pressure load (cmH,0)

* Maximum Expiratory
Pressure (MEP)

* Pressure load can be

Mouthpiece Adjustable valve increased progressively
throughout the training




EMST targets muscle endurance

5 breaths per
set, 5 sets, total
25 breaths

5 Days a week

Work for 5-12
weeks

Maintenance
programme as
detrianing effect

found in PD (Saleem
2005)

See Sapineza & Hoffman 2021 Protocol




Not Resistive Trainers

The Expand-a-Lung Breathing
Fitness Exerciser

Small holes to breathe
through rather than a
pressure valve

Not calibrated
Air-flow not strength

No peer-reviewed
publications regarding
patient outcomes with
these two devices,
despite commercial
claims




Respiratory Muscles targeted

Muscles of Inspiration , Muscles of Expiration

Core Muscles

Core Muscles

+ External intercostals * |Internal intercostals

(contracts to elevate ribs) {contracts to pull ibs down)
* Diaphragm * Diaphragm

(contracts to expand thoracic cavity) (relaxes to reduce thoracic caviy)
Accessory Muscles Accessory Muscles
+ Sternocleidomastoid + Abdominals

{contracts to elevate sternum) (coniracts fo compress abdomen)

+ Pectoralis minor
(contracts to pull ribs outwards)

« Quadratus lumborum
contracts 1o pull ribs down)




Not just respiratory muscles!

Cough strength Swallowing muscles
Increases in Maximum Suprahyoid complex
Expiration Pressure (MEP)




High resolution manometry and electromyography show
EMST activates muscles of the hyolaryngeal complex
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Hutcheson, KA, Harmer, Rosen, Jones, McCilloch (2017) Expiratory
muscle strength training evaluate with simultaneous high resolution
manometry and electromyography. Laryngoscope 127(4) 797-804.
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What evidence & effect
does using a EMST
device have in pwMND?



Maximum Expiratory Pressure (MEP)

MEP reflects strength of expiratory
muscles

Cough capacity / Airway clearance
MEP normative data for age & gender




Feasibility Clinical Controlled Trial:
Plowman et al 2016

* 25 pwMND Outcomes studied:

* 5 week protocol * Maximum Expiratory

P MEP
* Sham vs real ressure )

* 50% intensity load of V?:/O' ISplacement via

their MEP
* Penetration Aspiration

* MEP ranges at baseline Scale via VF

were 12 - 122 cmH,0
* Cough Spirometry

Plowman et al (2016) Impact of Expiratory Strength Training in Amyotrophic
Lateral Sclerosis. Muscle and Nerve 54(1)48-53.



Outcomes in 2016

Well tolerated no
reports pain, discomfort
etc.

Hyoid displacement

during swallowing
significantly increased,
more efficient swallow

MEP significantly
increased by 29% in
EMST group, compared
to 9% reduction in sham

group

Penetration Aspiration
scores no significant
difference

75% EMST patients
increased baseline MEP
by 15%

Cough Spirometry
scores no significant
differences




RCT - Plowman 2018

* 48 pwMND Outcomes studied

* 8 weeks * MEP

* 50% intensity MEP * Cough spirometry
* MEP baseline range, * Swallowing

14 -107 cmH,0O

Plowman et al (2018). Impact of Expiratory Strength Training in Amytrophic Lateral
Sclerosis: results of a randomized sham-controlled trial. Muscle.Nerve

Forced Vital Capacity

ALS Functional Rating
Scale-Revised (ALSFRS-
R)




Outcomes — 2018

Well tolerated, no adverse events

MEP: significantly increased by 25% in EMST group

Swallowing: Little to no change in treatment group, while sham
group worsened

Cough spirometry: Peak Expiratory Cough flow remained stable 0%
at change in EMST group, while 1% deterioration in sham group

No differences in Forced Vital Capacity, ALSFR-R Scale (?sufficient
length of time till reviewed @ 2 months)




* 45 pwMND

* IMST & EMST

* 12 weeks

* 30% MEP intensity

* Followed up at 1 year

Plowman et al (2023) Respiratory
Strength Training in Amyotropic
Lateral Sclerosis. A double-blind
Randomized, Multicenter, Sham-
Controlled Trial. Neurology. (100)
1634-1642.

RCT — Plowman 2023

Outcomes studied

MIP
MEP
Cough spirometry

Forced Vital Capacity

Global & Bulbar decline
on ALSFRS-R

Time to NIV




Results 2023 - Primary Outcomes

average 20.8cmH20, while it decreased 1 cmH20

@ MEP in EMST group increased significantly by
in sham group.

’ No MIP differences observed between groups
K (?intensity at 30% too low)




Results - Secondary measures
Cough Spirometry

Cough Peak Inspiratory (PIF) improved by 62.5

ﬁ |/min in active group, while sham group it
decreased by 1.31 |/min

Cough Peak Expiratory Flow (PEF) improved by
ﬂ 35.1 I/min in active group, while sham it
decreased by 24.0 |/min.




Results 2023 - Follow-up Measures

ALSFRS-R Bulbar scale slope, two-fold faster
decline in the sham group vs the EMST group

¢

The ALSFRS-R total scale slope, and time to NIV
ﬁ did not differ across treatment groups




Is it safe to exercise
pwMND with EMST
device?



EMST training is mild intensity exercise

No adverse effects reported in current research

Poor MEP values in pwMND have a harmful effect on survival, in addition
to larger effect of weak inspiratory muscles (Polkey 2017)

Speak need: 5—-10 cmH,0,
Cough need: 100 — 200 cmH,0,

? Light exercise & not overloaded. Train at adjusted value of MEP 30 — 50%

Bowel movement: 200 — 300 cmH,0.




Choose the EMST device based on
pwMND’s MEP at baseline

MEP < 40cm H,0 MEP > 40 cm H,0
EMST 75 Lite EIZ\L/IS-I:—L:SLSO HO
0—75 cmH,0 b
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gy MUSELE STREE
.emst150




Caution — seek advice

* Traumatic pneumothorax
and/or broken rib

* CSF drain or intercranial
pressure monitoring

* Recent facial, oral, neck,
skull or chest including
cardiac surgery

* QOesophageal surgery

* Lung transplant or
resection

See Sapienza & Hoffman 2021 book for clinical
application

Precautions & contraindications

Contradictions:

Asthma & frequent
exacerbations

Ruptured eardrum
Pregnancy
Uncontrolled reflux
Uncontrolled HT

Recent abdominal hernia
or recent abdominal
surgery




Case Study
a pilot of the EMST in
pwMVIND



Suitable MND candidates for EMST

Preserved : Hold device
" Motivated
cognition themselves

Peak Cough Sufficient seal

Reduced MEP 1 o "1 60-270 with

age/gender

L/min mouthpiece

Vital capacity No NIV or ALS FRS-R
> 65% trache score > 30




Patient 1 - History

» 72 female, diag. March

2023, bulbar symptoms - le COPD (ex-

since 2021
smoker)
* Mild MND — ALSFRS-R
Score 40 * No NI

* Highly motivated and
interested in EMST
° |tem 2 Salivation: 3 research

* ltem 1 Speech: 3

* Item 3 Swallowing: 3

* No Gastrostomy




Patient 1’s Respiratory Results

Pulmonary |July 2023 October 2023 NICE Guideline (2016,

Function 2019) reference values

Test

CO, 5.2 5.3 > 6kPa urgent referral

FVC ? 83% < 80% and signs/symptoms
or < 50%

SNIP 50 48 <55 cmH,0 (in females)

(cmH,0)

PCF 150 ? < 270 L/min

(L/min)

SPO, 94 96 > 93 possible lung disease

> 94 no lung disease




Patient 1 Baseline Assessment
Measures

Maximum Expiratory
Pressure (MEP)

51 cmH,0

Norm expected
69.6 cmH,0

Peak Cough Flow Norm expected
(PCF) 334 — 356 L/min

180 L/min 270 L/min (nice mnp)




MEP therapy targets

25% increase of @ 29% increase of
MEP value to MEP value to

63.75 cmH,0 65.79 cmH, 0

Normative data
gender/age:

69.6 cmH,0 I



MEP increases each week of therapy

WEEK1 WEEK2 WEEK3 WEEK4 WEEK5 WEEK6 WEEK7 WEEK8 WEEK9 WEEK10 WEEK11 WEEK 12

=@=EMST Pressure (in cnH20) =o=MEP (in cmH20) with Respiratory Pressure Meter




Findings so far

MEP progressively 67.5 cmH,O is 30% Patient report: feels a

T Pra—. MEP increase strong cough to clear
secretions & no new

swallowing symptoms

baseline 51cmH,0 (Norm 69.6)

What ALSFRS-R Quick intervention 30
Bulbar scale scores mins

1 year follow-up 1:1 and remote




Considerations in NHS

Class Il evidence that EMST training increases MEP in early stages of MND. MEP declines
in those not using EMST. More research needed in long-term functional outcomes

Costs. EMST device £71 - 75

Prepare funding bids to the Sussex MNDA and SCFT League Of Friends

EMST device is Class | medical device. Inform medical devices & comply NHS Clinical
Governance processes

Establish clinical support within the Respiratory Nurse & Physiotherapy networks

Training for SLT & our assistants vs Aspire course https://emst150.com/events/
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Training Videos - Aspire

* https://youtu.be/V6Td
PWscTys

* For upcoming course
& webnairs. Run by
Aspire see
www.emst150.com



https://youtu.be/V6TdPWscTys
https://youtu.be/V6TdPWscTys
http://www.emst150.com/

MEP normative data

Age Female
(Years) (cmH20)

20 - 29 114.1 147.3
30-39 100.6 140.3
40 -49 85.4 126.3
50 - 59 83.0 114.7
60 — 69 75.6 111.2

70 —-80 69.6 111.5
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