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Abstract:

Background:

Weakness  in  the  muscles  used  to  breathe  and  swallow can  lead  to  difficulties  with  airway  clearance  for  people  with  neurological  disorders
including neuromuscular disease and cerebral palsy. This can lead to aspiration and other respiratory problems which are the leading causes of
death in patients with complex neurological disorders. The Vest™ system supports airway clearance through the use of High-Frequency Chest
Wall Oscillation (HFCWO) to loosen secretions in the chest by reducing their viscosity.

Objective:

To assess the cost-effectiveness of the Vest™ system versus Manual Chest Wall Physiotherapy (MCWP) for airway clearance in patients with
neurological disorders including neuromuscular disease and cerebral palsy.

Methods:

A decision-analytic Markov model was developed to estimate the cost-effectiveness of HFCWO and MCWP over 5- and 10-year time horizons.
Costs were estimated from the perspective of the UK National Health Service and personal social services. The main input parameters in the model
were: rates of respiratory infection, respiratory-related hospitalisation, antibiotic use for respiratory infection and cost of the Vest™ system. The
input parameters were informed by existing clinical guidelines and literature. Sensitivity analyses were conducted to explore uncertainties around
the input parameters.

Results:

Over 5- and 10-year time horizons, the Vest™ system results in more quality-adjusted life-years and lower costs per patient. The Vest™ system
has a high probability of being cost-effective (>98%) at willingness-to-pay thresholds of £20,000 and £30,000. The estimated average cost saving
per patient over a 5-year time horizon is £5,660 (SD = £2362). Our results show that the Vest™ system may result in approximately £6 million
cost savings per 1,000 patients with complex neurological disorders in 5 years. Per 1,000 patients, 2,442 hospital admissions and 49,868 bed days
could be averted with the use of the Vest™ system. Our results were generally robust to the sensitivity analyses performed.

Conclusion:

The Vest™ system results in fewer respiratory infection episodes and hospitalisations, and thus less National Health Service (NHS) resource use,
than current practice. Therefore, it is highly likely to be a cost-saving strategy.
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Respiratory infection.
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1. INTRODUCTION

Weaknesses  in  the  muscles  used  to  breathe  and  swallow
can contribute to respiratory problems in patients with complex
neurological  disorders  including  neuromuscular  disease  and
cerebral  palsy  [1].  In  particular,  these  patients  may  have
difficulty  in  coughing  and  clearing  their  airway  effectively.
Ineffective  airway  clearance  can  lead  to  aspiration  of  saliva,
liquids, or food. These patients often present with conditions
such as pneumonia or other lower respiratory tract infections,
pleural  effusion,  or  respiratory  failure  resulting  from
ineffective  airway  clearance.  These  conditions  often  require
lengthy  hospital  admissions  and significant  resource  use  [2].
Respiratory  problems  are  the  main  cause  of  death  in  people
with complex neurological disorders [2].

UK  National  Health  Service  (NHS)  Hospital  Episode
Statistics (HES) data for 2016/17 show that nearly 19,000 non-
elective emergency admissions for patients with neuromuscular
disease were related to a respiratory condition. There were also
4,400  non-elective  emergency  respiratory-related  admissions
for patients with cerebral palsy. These admissions resulted in
significant  use  of  NHS  resources,  including  the  use  of  over
120,000 bed days. The average tariff paid for these admissions
ranged from £1,629 to £2,919 and the total reimbursement paid
in England was £60 million [3].

Manual Chest Wall Physiotherapy (MCWP) is the standard
treatment  for  managing  airway  clearance;  MCWP  involves
techniques aimed at clearing the lungs by percussion, vibration,
deep breathing, and huffing or coughing. The positioning of the
patient during chest wall physiotherapy is important as posture
can  assist  with  secretion  drainage.  Community  respiratory
physiotherapy teams train carers in these techniques. A typical
session  takes  about  30  minutes  but  can  range  from 10  to  60
minutes.  Patients  typically  require  2  to  4  sessions  a  day  but
may  need  up  to  6  sessions  daily  if  they  have  a  respiratory
infection.  As children grow older  and into adulthood,  maint-
aining  the  best  position  to  support  drainage  can  be  very
difficult  for a carer providing the therapy on their  own. This
places a high burden on patients and carers who find it difficult
to  complete  MCWP  as  frequently  and  effectively  as  recom-
mended.  This  can  result  in  insufficient  airway  clearance,
recurrent respiratory infections, and increased health resource
use.

The  Vest™  system  is  an  effective  method  to  support
airway  clearance  for  patients  and  carers.  It  uses  High-
Frequency  Chest  Wall  Oscillation  (HFCWO)  to  loosen
secretions in the chest by reducing their viscosity, which helps
secretions move from smaller to larger airways where they can
be  cleared  by  coughing  and  suctioning  [4,  5].  A  treatment
session usually takes 10 to 30 minutes. Studies have shown that
this therapy can reduce hospital admissions, antibiotic use, and
length  of time  spent in hospital  [4].  Yuan  et al. and  Plioplys
et  al.  [4,  5]  both  reported  no  adverse  events  associated  with
HFCWO  in  patients  with  cerebral  palsy  and  neuromuscular
disease, suggesting that the Vest™ is well tolerated and safe.

* Address correspondence to this author at the Health Economics Group, Institute
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With  over  30,000  people  with  complex  neurological
disorders  living  in  the  UK,  it  is  important  to  know  how  the
implementation  of  a  novel  airway  clearance  treatment  will
affect overall hospital admissions and bed days used. To date, a
rigorous  economic  analysis  of  the  cost-effectiveness  of
different  airway  clearance  interventions  has  not  been
performed in the UK. The objective of this study is to evaluate
the cost-effectiveness of the Vest™ System versus MCWP for
airway clearance  in  patients  with  neuromuscular  disease  and
cerebral palsy.

2. METHODS

2.1. Model Overview

A de novo decision-analytic Markov model was developed
(Fig. 1). Costs and effects were estimated over 5- and 10-year
time  horizons.  The  model  was  used  to  simulate  airway
clearance  in  patients  with  cerebral  palsy  and  other  complex
neurological disorders receiving one of two strategies: (1) the
Vest™ (intervention) or (2) MCWP (comparator). Outcomes in
the model were: total costs, total effectiveness (i.e. number of
respiratory  infections  and  hospital  admissions),  and  increm-
ental cost per Quality-Adjusted Life-Year (QALY) gained. The
recommended discount rate in the UK (i.e. 3.5%) was used to
discount costs and outcomes occurring after one year [6].

The  Markov  model  comprises  four  health  states  with  a
cycle length of one month. The model structure is presented in
Fig.  (1).  In  each  strategy,  the  patients  may  or  may  not
experience  a  respiratory  infection  needing  treatment  or
admission to hospital. The main input parameters in the model
were: rate of respiratory infection, rate of hospitalisation, and
antibiotic  use  for  treatment  of  respiratory  infection.  In  the
model, patients were also at risk of death from any cause, or
due  to  respiratory  infection,  during  any  cycle  period.  The
cycle-specific risks of mortality were dependent on the cohort’s
age.  The risk  of  mortality  was  therefore  increased with  each
cycle  period.  All-cause  mortality  rates  were  derived  from
general population mortality statistics reported in national life
tables (Office for National Statistics) [7] and were adjusted to
reflect  the  extra  mortality  associated  with  neuromuscular
disease and cerebral  palsy.  Previous studies have shown that
these  people  are  at  a  higher  risk  of  death  compared  to  the
general population with a standardized mortality ratio of 4 to
8.4 [8,  9].  Results  from a UK-based study were also used to
incorporate the mortality associated with respiratory infection
[10].  All  inputs  used  in  the  economic  model,  including
information on clinical effectiveness, costs, and quality-of-life
related to the different strategies are described below.

2.2. Model Inputs

2.2.1. Clinical Effectiveness

Table  1  provides  an  overview  of  the  clinical  inputs  that
were used in the model. Evidence has shown that patients are
treated  with  HFCWO therapy as  is  provided  by  The  Vest™,
hospital  admissions  and  length  of  stay  in  hospital  decrease
[4, 5]. A number of centres in England have initiated the use of
HFCWO  using  the  Vest™.  Data  collected  by  these  services
confirm the findings from the publications referenced above.

mailto:Mehdi.Javanbakht@newcastle.ac.uk
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One centre (Leicester) retrospectively collected data on NHS
resource  use  for  8  severely  disabled  patients  with  cerebral
palsy. After 12 months using the Vest™, there was a reduction
in  chest  infections,  antibiotic  treatment,  and  hospital
admissions as well as the length of stay when admission was
required. These rates were converted to monthly probabilities
using  the  following  formula  (p=1-exp(-rt)),  where  (p  =
probability of an event within one month) r = reported rate and
t = time, and were used in the model in the base-case analysis.

Alternative values for the clinical inputs, which were used

within  the  sensitivity  analyses,  were  obtained  from  two
different  studies  [4,  11].  The  first  study  was  a  prospective,
randomized, controlled trial performed by Yuan et al.  [4]. In
this  study,  28  participants  with  neuromuscular  disease  or
cerebral  palsy  were  studied  for  a  mean  of  5  months.  The
second study was a cohort study comparing healthcare claims
before and after initiation of HFCWO using the Vest™ [11]. In
this study, data for 426 patients were analysed. Patients were in
the  database  for  an  average  of  16.9  months  pre-intervention
and 20 months post-intervention.

Fig. (1). Model structure HFCWO: High Frequency Chest Wall Oscillation; MCWP: Manual Chest Wall Physiotherapy.

Table 1. Clinical input parameters.

Parameters Value Distribution LL UL Source
Clinical Input Parameters- Sourced from UK Based Study

Probability of chest infection episodes per month-Pre VestTM system 28.3% Beta 21.26% 35.43% UK-based study

Probability of admissions per patient per month -Pre VestTM system 8.9% Beta 6.71% 11.19% UK-based study
Probability of rate of antibiotic treatments per month-Pre VestTM system 18.0% Beta 13.47% 22.45% UK-based study

Average length of stay in hospital in each admission 11.78 Gamma 5.89 17.67 UK-based study
Probability of chest infection episodes per month-Post VestTM system 3.1% Beta 2.31% 3.85% UK-based study

Probability of admissions per patient per month ->Post VestTM system 4.1% Beta 3.06% 5.10% UK-based study

Probability of rate of antibiotic treatments per month-Post VestTMsystem 16.2% Beta 12.17% 20.29% UK-based study
Average length of stay in hospital in each admission 3.75 Gamma 1.88 5.63 UK-based study

Clinical Input Parameters- Sourced from Yuan et al. 2010
% of participants requiring hospitalization/IV antibiotics at 5 months - MCWP 6.4% Beta 4.84% 8.06% Yuan et al. 2010 [4]

% of participants requiring PO antibiotics at 5 months - MCWP 11.0% Beta 8.26% 13.76% Yuan et al. 2010 [4]
% of participants requiring hospitalization/IV antibiotics at 5 months -

HFCWO (The VestTMsystem) 0.0% Beta 0.00% 0.00% Yuan et al. 2010 [4]

% of participants requiring PO antibiotics at 5 months - HFCWO (The VestTM

system) 5.3% Beta 3.98% 6.64% Yuan et al. 2010 [4]

Clinical Input Parameters- Sourced from Lechtzin et al. 2016
Risk reduction in inpatient admissions 20.2% Fixed NA NA Lechtzin et al. 2016 [11]
Risk reduction in inpatient bed days 44.8% Fixed NA NA Lechtzin et al. 2016 [11]

Risk reduction inphysician office visits 8.2% Fixed NA NA Lechtzin et al. 2016 [11]

Airway clearance 
in patients with 

Cerebral Palsy and 
Neuromuscular 

Diseases 

MCWP 

Hospitalisation 

No Respiratory 
infections 

4- state Markov model with cycle length of 1 month 

Markov 
Model 

Markov Model 

HFCWO 

Respiratory 
infections 

No 
Hospitalisation 

Markov Model 

Hospitalisation 

No Respiratory 
infections 

Markov Model 

Markov Model 

Respiratory 
infections 

No 
Hospitalisation 

Markov Model 

No Respiratory 
infections 

Respiratory 
infections (not 
hospitalised) 

Death 

Respiratory 
infections 

(hospitalised) 



4   The Open Pharmacoeconomics & Health Economics Journal, 2019, Volume 7 Javanbakht et al.

Health Utility
Health utility without respiratory infection 0.40 Beta 0.3 0.5 NG62 [15]

Health utility with respiratory infection 0.21 Beta 0.16 0.27 [16]
Mortality

30 days mortality associated with RTI 45.9 Log Normal 36.8 55.2 [15]
Standardized Mortality Rates (SMR) 8.4 Log Normal 4.20 12.60 [16, 17]

2.2.2. Costs

Cost was estimated from the perspective of the UK NHS
and  Personal  Social  Services.  The  following  costs  were
included:  cost  of  the  Vest™ device  and  the  costs  of  treating
respiratory  complications,  including  hospital  admission  and
medication. Unit costs for these resources were extracted from
standard  sources  such  as  NHS  reference  costs  [12],  British
National Formulary (BNF), Personal Social Services Research
Unit (PSSRU) [13, 14] and manufacturer price lists (Table 3).
Costs  were  measured  in  UK  pound  sterling  (£)  for  the  year
2018.

The  list  price  of  the  Vest™is  £6,995  per  device.  It  was
assumed that the air pulse generator has a lifespan of between 5
and 10 years. The inflatable garments come in various styles
and  sizes  and  need  to  be  replaced  every  4-6  years  (garment
prices  range  from  £275  to  £295).  It  was  also  assumed  that
people with complex neurological needs and their carers would
usually have 1 or 2 training sessions at their home about how to
use the Vest™ system and 1 or 2 follow-up calls to make sure
treatment is being delivered correctly. It was assumed that the
training  and  follow-up  calls  would  be  performed  by  the
community  respiratory  physiotherapy  team.  Therefore,  the
estimated annual cost for treatment with the Vest™ would be
between £988 (based on 10 years of use) and £1,766 (based on
5  years  of  use)  per  person.  MCWP  is  usually  performed  by
carers so there is no ongoing cost to the NHS. Costs associated
with treatment for respiratory infections were applied to both
treatment strategies.

2.2.3. Cost of Respiratory Complications

The  cost  of  inpatient  care  for  respiratory  infection  was
obtained from NHS reference costs. The weighted averages of
the  non-elective  long  stay  HRG currencies  (DZ1 and  DZ22)
were  used  to  estimate  the  cost  of  each  respiratory-related
hospitalisation. Results from the UK-based study of the Vest™
show  that  after  using  the  Vest™,  patients  have  fewer
hospitalisations  and  reduced  length  of  stay  in  hospital
compared to the year before using the Vest (3.78 vs.11.3 days).
The average length of stay in hospital for respiratory infection
is 5.92 days, therefore the unit costs from NHS reference costs
were adjusted to reflect the excess bed days used for patients in
the  comparator  arm.  For  those  patients  who  experience
respiratory infection and are treated as an outpatient case, the
cost for one visit to the GP and an antibiotic prescription was
used (Table 2).

2.2.4. Utilities

The  health  utility  scores  included  in  the  model  were  a
measure of the quality of life among people with neurological
disorders.  Health  utility  values  for  the  health  state  without
respiratory infection (0.40) and the disutility associated with a

respiratory  infection  (-0.186)  were  derived  from  NICE
guidelines  and  previous  studies  [15  -  17]  (Table  1).

2.3. Analysis

The  cumulative  estimates  of  cost  and  effectiveness  were
reported for the two strategies. We conducted deterministic and
Probabilistic  Sensitivity  Analyses  (PSA)  to  explore  the
uncertainty  surrounding  the  results.  The  deterministic
sensitivity analysis was used to test the impact of varying key
parameter values used in the base case analysis. PSA was used
to  map  the  parameter  uncertainty.  To  conduct  the  PSA,
probabilistic  distributions  were  assigned to  each  input  in  the
model, and were used to randomly select new plausible values.
Each new sampled value was used within the equations in the
model, and the new results of the model were recorded. This
process  was  repeated  for  10,000  iterations  to  produce  a
distribution  of  results  from  the  model.

3. RESULTS

Total and incremental costs and effectiveness, Incremental
Cost-Effectiveness  Ratios  (ICERs),  and  the  probability  that
each  strategy  is  cost-effective  at  £20,000  and  £30,000
Willingness-To-Pay (WTP) thresholds are presented in Table
3. Probabilistic results based on a Monte Carlo simulation with
10,000 iterations, in the form of cost-effectiveness scatterplots
and  Cost-Effectiveness  Acceptability  Curves  (CEACs),  are
presented  in  Figs.  (2  and  3).

Over  a  5-year  time  horizon,  airway  clearance  using  the
Vest™ is less costly (£14,176 versus £20,211) per patient, and
more effective (total  QALYs per patient  over 5 years = 1.72
versus 1.65) than MCWP; it is, therefore, a dominant strategy.
The  estimated  total  costs  per  patient  using  a  10-year  time
horizon  were  £24,108  versus  £34,632,  respectively,  for  the
Vest™  and  MCWP  strategies.  Total  estimated  QALYs  per
patient over the 10-year time horizon were 3.23 versus 3.03 for
the Vest™ and MCWP strategies, respectively.

The CEACs shown in Figs. (2 and 3) indicate that over a 5-
year time horizon, the Vest™ strategy has a high probability
(>98%) of being cost-effective at WTP thresholds £20,000 and
£30,000.  In  addition,  results  from  the  PSA  show  that  the
Vest™ strategy has a high likelihood (100%) of being a cost-
saving strategy. Although the cost of the initial intervention is
greater in the Vest™ strategy, cost savings, due to a reduction
in the number of respiratory complications, result in an overall
cost saving of approximately £6 million per 1,000 patients with
complex neurological disorders in the UK over a 5-year time
horizon. The estimated total hospital admissions and bed days
saved per 1,000 patients were 2,442 and 49,868, respectively
(Table 4).

(Table 1) contd.....
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The  results  from  the  deterministic  sensitivity  analysis
showed that when results from the study by Yuan et al. [4] or

Lechtzin  et  al.  [11]  are  used  to  inform  the  clinical  input
parameters,  the  findings  remain  the  same  (Table  3).

Fig. (2). Cost-effectiveness scatter plot at £20,000 WTP threshold.

Fig. (3). Cost-effectiveness acceptability curve at £20,000 WTP threshold.
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Table 2. Resource use inputs.

Resource Use Value Source
Cost of the Vest Equipment £6,995 Hill Rom company price list

Lifespan (yrs.) 5-10 years Assumption
Consumables

Wraps: Unit cost £275 Hill Rom company price list
Lifespan 5 Assumption

Vest: Unit cost £295 Hill Rom company price list
Lifespan 5 Assumption

Staff training
Band 7 PT: Unit cost (per session) £87 PSSRU [13]

Sessions 1 Assumption
Avg. patients trained in each session 5 Assumption

Patient training
Band 7 PT: Unit cost (per session) £87 PSSRU [13]

Hours Home visits, incl travel 3 Assumption
# home visits 2 Assumption

Hours phone follow-up 1 Assumption
# phone follow-up 2 Assumption

Cost of hospital admission £2,444.26 NHS reference cost 2017-18 (Non-elective long stay DZ1 and DZ22)
Cost per bed/day £289.01 NHS reference cost 2017-18 (Non-elective excess bed days DZ1 and DZ22)

Cost of medication 1.37 BNF [14]
Cost of GP visit £37.40 PSSRU [13]

Table 3. Base-case probabilistic results over a 5 and 10 years’ time horizon.

Strategy Average Cost
Per Patient (£)

Incremental Cost
(£)

Average
QALYs Per
Patient (£)

Incremental
QALYs

ICER (£)
(∆Cost/∆QALYs)

Probability Cost-Effective
for Different WPT

Thresholds (%)
£20,000 30,000

Base-case analysis- Informing the clinical effectiveness input parameters using results from the UK based study- 5 years’ Time horizon
MCWP 20,211 - 1.65 - - - -

The Vest™
system 14,176 -6,035 1.72 + 0.07 Dominant 98% 99%

Base-case analysis- Informing the clinical effectiveness input parameters using results from the UK based study- 10 years’ Time horizon
MCWP £34,632 - 3.03 - - - -

The Vest™
system £24,108 -10,524 3.23 0.19 Dominant 98% 100%

Sensitivity analysis- Informing the clinical effectiveness input parameters using results from study by Yuan et al. 2010- 5 years’ Time horizon
MCWP £14,835 - 1.77 - - - -

The VestTM

system ££9,108 -£5,727 1.90 0.14 Dominate 100% 100%

Sensitivity analysis- Informing the clinical effectiveness input parameters using results from study by Lechtzin et al. 2016- 5 years’ Time horizon
MCWP £20,211 - 1.65 - - - -

The VestTM

system £17,618 -£2,593 1.69 0.03 Dominate 100% 100%

MCWP: Manual Chest Wall Physiotherapy; QALY: Quality adjusted life years

Table 4. Total health resource use saved over 5 years’ time horizon.

Health Resource Use Pre-Vest™ Post-Vest™ Difference
Intervention cost per 1,000 patients £230,580 £7,820,998 £7,590,418

Total cost of hospital admissions per 1,000 patients £19,487,088 £6,016,681 -£13,470,407
Total cost of outpatient treatment per 1,000 patients £493,269 £338,594 -£154,675

Total cost per 1,000 patients £20,210,937 £14,176,272 -£6,034,665
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Health Resource Use Pre-Vest™ Post-Vest™ Difference
Total number of hospital admissions per 1,000 patients 5,071 2,630 -2,442

Total number of bed days per 1,000 patients 59,729 9,861 -49,868
Total number of hospital admissions per patient 5.07 2.63 -2.4

Total number of bed days per patient 59.73 9.86 -49.9

4. DISCUSSION
In  the  UK,  respiratory  illnesses  result  in  significant

economic costs for individual patients, as well as for the health
service and society [18]. Patients suffering from neuromuscular
disorders  and  cerebral  palsy  are  at  particular  risk  of  experi-
encing respiratory problems because these conditions can result
in a weakened diaphragm and respiratory muscles [19] leading
to problems with airway clearance. There is currently a lack of
published  evidence  available  comparing  emerging  HFCWO
techniques  with  alternative  airway  clearance  methods  in  the
UK and  Europe  for  the  treatment  of  respiratory  problems  in
patients  with complex neurological  disorders [20].  The work
presented  here  aims  to  add  to  the  limited  amount  of  cost-
effectiveness literature available in this clinical area.

A decision-analytic Markov cohort model was developed
to  estimate  the  cost-effectiveness  of  introducing  the  Vest™
system, which utilises HFCWO, for the treatment of respiratory
problems in patients with neuromuscular disease and cerebral
palsy, compared to current MCWP methods. The analysis was
carried  out  from  a  UK  NHS  perspective.  Parameter  values,
including the time horizon and clinical inputs, were varied in
sensitivity analyses to assess the impact that this would have on
the model results.

Results indicate that the Vest™ system is a cost-effective
strategy,  with  significant  cost  savings  being  made,  primarily
due  to  a  reduction  in  required  hospital  admissions  and  a
reduced length of stay for those patients who are admitted and
therefore,  lower  associated  costs.  These  findings  remain
consistent for all sensitivity analyses presented. Results from
analysing health care utilization data from two large databases
of insurance claims in the USA showed that the application of
the VestTM system reduced the total medical costs per member
per month by $1,949 [11].

There  are,  however,  limitations  to  the  analysis  presented
here. Firstly, the majority of the clinical effectiveness data used
to  populate  the  model  were  derived  from two  studies  [4,  5],
with additional data sourced from a UK-based study with only
8 patients. Despite the reliability of the identified studies, the
low  sample  size  in  the  UK-based  data  is  a  limitation  of  the
analysis. However, we performed several sensitivity analyses
to explore uncertainty including basing the analysis on clinical
inputs  from  two  other  sources.  In  all  of  these  sensitivity
analyses  the  results  were  similar  and  the  conclusion  were
generally the same. Secondly, cost and effectiveness data were
only  extrapolated  over  5-  and  10-year  time  horizons  in  this
analysis.  The lack of longer-term data is the key reason why
the cost-effectiveness of each strategy could not be considered
over  the  patient’s  lifetime.  Despite  these  limitations,  we
understand  this  to  be  the  first  cost-effectiveness  study
comparing the Vest™ system with current MCWP methods for
the  treatment  of  respiratory  problems  in  patients  with
neuromuscular  disease  and  cerebral  palsy  in  a  UK  setting.

CONCLUSION

The Vest™ system has the potential to reduce the number
of  respiratory  infections,  respiratory-related  hospitalisations
experienced  by  patients  with  neuromuscular  disease  and
cerebral palsy, which would result in cost savings to the NHS.
Additionally,  based  on  this  analysis,  the  intervention  could
potentially  improve  patient  outcomes,  indicating  that  the
Vest™ system has a high probability of being a cost-effective
use of NHS resources.

LIST OF ABBREVIATIONS

MCWP = Manual Chest Wall Physiotherapy

HFCWO = High-Frequency Chest Wall Oscillation

NHS = National Health Service

HES = Hospital Episode Statistics

BNF = British National Formulary

PSSRU = Personal Social Services Research Unit

ICERs = Incremental Cost-Effectiveness Ratios

WTP = Willingness-To-Pay

CEACs = Cost-Effectiveness Acceptability Curves

PSA = Probabilistic Sensitivity Analyses
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