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Which COPD patients should we consider for home non-
invasive ventilation based on the current evidence?
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RESCUE TRIAL

Primary Outcome:
Admission Free Survival









Why was there a lack of effect with NIV?



• Failure to deliver the treatment intervention
– IPAP 19.2 ± 3.4 cmH2O EPAP 4.8 ± 3.4 cmH2O BUR 15 ± 3 bpm

– Nocturnal TcCO2 of 0.8kPa lower at one year in the HMV group

– No difference in PaCO2 at 12 months as improvement in standard treatment group

• Inappropriate primary outcome
– 1 year admission free survival (65% HMV vs. 64% Standard Treatment)

– Most appropriate clinical and cost effective outcome

• Inappropriate target population
– RESCUE targeted high risk group

– Borderline hypercapnic respiratory failure (PaCO2 <6kPa) enrolled

• Failure of the intervention itself
– Only acceptable conclusion when all three above are met
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Unstable Post AECOPD Patients

Chronic Stable COPD Patients

VS



Lancet Respiratory On Line First 2014



A cohort of COPD patients with advanced disease and established 
chronic respiratory failure and relatively well preserved exercise capacity



Low emergency admission rate



Greater reduction in daytime PaCO2 in HMV group

Target 20% reduction at 7 days in HMV Group



No difference in SF-36 except in the 
general health perception subscale

Subgroup Health Related Quality of Life Analysis

Difference in the SGRQ summary 
score

Difference in the SRI summary 
scale score

GENERIC HRQL SPECIFIC HRQL



Lower all-cause mortality in the HMV vs. Standard Treatment Group

ARR
21%
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Why was there an effect with home non-
invasive ventilation in this trial?



• Delivery of the treatment intervention
– IPAP 21.6 ± 4.7 cmH2O EPAP 4.8 ± 1.6 cmH2O BUR 16.1 ± 3.6 (range 2-24) bpm 

– Targeted 20% reduction in PaCO2 or less than 6.5kPa

– 5.6 (1.1) days for elective inpatient set up of NIV vs. 2.5 (0.2) days for standard 
treatment group

– Mean adherence of 5.9 (3.1) hours per night

• Appropriate primary outcome
– 1 year all cause mortality

– Although a useful clinical and cost effective outcome, cost effectiveness is offset 
by the extended inpatient set up and inpatient follow up

– Trial terminated early as ‘mortality effect was larger than anticipated’

• Appropriate target population
– Targeted a group with severe hypercapnic respiratory failure (PaCO2 > 7kPa)

– Screening data lacking and therefore true clinical applicability unknown

• Intervention Clinically Effective
– 1 year all cause mortality (12% HMV vs. 33% Standard Treatment)

– HRQL difference is a selected subgroup
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Patient Selection – Current Evidence

• Severe stable COPD (FEV1 < 1L)

• Symptoms of nocturnal hypoventilation 
with high symptom load

• Baseline PaCO2 > 7kPa (50mmHg)

• Preserved exercise capacity (6MWT 
>200m)

• Low annual emergency admission rate 
prior to enrolment



Patient Selection – Ongoing Trial

• Severe COPD (FEV1 < 1L)

• Post AECOPD requiring acute NIV

• PaCO2 > 7kPa (50mmHg) at 2-4 weeks post 
termination of acute NIV

• High annual emergency admission rate 
prior to enrolment

• Low health related quality of life



HoT-HMV Trial Home oxygen 
therapy vs. Home 
mechanical 
ventilation post 
acute exacerbation 
of COPD requiring 
NIV

Primary outcome
Admission free survival

Inclusion Criteria
PaCO2 > 7kPa
2-4 weeks post 
cessation of acute NIV
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Mode of NIV – Current Evidence

• Pressure support ventilation

• High pressure (IPAP > 22cmH2O)

• Back up rate > 16bpm

• Targeted reduction in PaCO2 > 20% from 
baseline or PaCO2 < 6.5kPa

• Adherence > 6 hours per night
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Timing of Initiation – Current Evidence

• Stable state

• PaCO2 > 7kPa (50mmHg)



Timing of Initiation – Ongoing Trial

• Post AECOPD requiring acute NIV

• PaCO2 > 7kPa (50mmHg) at 2-4 weeks post 
termination of acute NIV

• High annual emergency admission rate 
prior to enrolment
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Best Outcome Measures

CLINICAL EFFECTIVENESS

• Daytime PaCO2

• Health related quality of life

• Physical activity

COST EFFECTIVENESS

• Admission-free survival



CONCLUSION



• Nocturnal home non-invasive ventilation
has been shown to improve outcome in the
stable COPD patients with chronic
respiratory failure and low hospital
admission frequency and preserved
exercise tolerance

• Nocturnal non-invasive ventilation has not
been shown to be a useful treatment
following an acute exacerbation of COPD

• The outcome of the HoT-HMV trial will be
published in September 2016



HoT-HMV Trial: Home Mechanical Ventilation vs. 
Home Oxygen Therapy in COPD (NCT00990132)

Morning Symposium Monday 5th September ‘Latest Developments in NIV’
Evening Symposium Tuesday 6th September ‘HMV in COPD – Where are we now?’
Lunchtime Wednesday 7th September Press Release 
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