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Methods: NIV service: 

The English centre is located in London. It was the only commissioned service that could provide home 

NIV for the population on the Southern bank of the Thames river (approximate population in 2011: 3 

million). NIV was setup during inpatient stay in a 14-bedded unit with continuous monitoring. The unit 

specialised both in weaning and in NIV ventilation. NIV setup was performed with overnight nurse-led 

disease-specific protocols (Online supplement – eFigure 1 to 3). Overnight monitoring included 

transcutaneous capnography. Arterial blood gas sampling on NIV were not systematically performed. 

The French centre is located in Seine-Maritime, Normandy. Unlike in England, NIV could also be 

provided by non-university hospital but also by private pneumology practice (approximate population in 

2011: 1.3 million). In the French centre, NIV was established in a dedicated 10 bedded unit but also in 

the 14-bedded respiratory intensive care unit managed by the same respiratory physicians. For elective 

patients, NIV setup was organised across a 4-night stay. No overnight titration was performed. Settings 

were adjusted based on results of overnight oximetry, morning arterial blood gas and review of data 

from ventilator built-in software. For post-acute patients, NIV settings were derived from those use during 

the acute episode with adjustments according to morning arterial blood gas and data from the ventilator 

built-in software. 

None of the centres used systematic overnight polygraphy or polysomnography for NIV setup. 

In both centres, dedicated training was delivered by specialist nurses. In France, the training was 

repeated at home by the healthcare provider.  

Once discharged on NIV, technical follow-up was delivered by the hospital-based technicians in 

England. No home visit was organised. Technical follow-up was performed during hospital visits. A 

telephone line was available 24h/day 7days/week for patients. In France, follow-up was organised by a 

home healthcare provider that organised a home visit the day of discharge to ensure adequate 

installation of the equipment, a visit at 7 days and at 1 month after NIV setup. The technical follow-up 

was then adjusted to patients’ requirements but included at least 2 home visits per year. During the 

home visits, technicians reviewed the ventilator and masks but also provided further training to patients. 

A telephone line managed by the home care provider was available 24h/day 7days/week. 
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Clinical follow-up was performed by trained chest physicians in both centres. In most of cases, initial 

follow-up was organised between 4 to 8 weeks following NIV setup and then adjust following patients’ 

requirements to NIV. Clinical review included a comprehensive assessment of efficacy of ventilation 

with measurement of lung function, arterial blood gases and ventilator data as appropriate. All patients 

had at least an annual follow-up. In France, the clinical review included a review of data from the built-

in software. In both countries, overnight oximetries could be performed on NIV at physician’s request. 

In France, home overnight transcutaneous capnographies could also be performed. At both centres 

admission for optimisation of ventilation was available if clinically indicated. 

For patients with rapidly progressive neuromuscular disease, in both centres, multidisciplinary follow-up 

was organised every three months before and after NIV initiation. The follow-up included arterial blood 

gas, lung function tests and multidisciplinary assessment including speech and language therapist, 

physiotherapy, dietician, psychologist and palliative care service as described by Martin [1]. 

Cough strength was assessed at each visit and mechanical cough assistance devices provided when 

clinically required. 

In both centres, costs of the ventilator as well as follow-up was fully covered by the national health 

insurance. Patients had no costs to cover in both countries.  
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eFigure 1: Titration protocol used in Lane Fox Respiratory Service for patients with COPD. 
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eFigure 3: Titration protocol used in Lane Fox Respiratory Service for patients with neuromuscular or 

chest-wall disease. 
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Table 1: Details of underlying chronic respiratory disorder for patients with neuromuscular disease 

(n=397). 

  n (%) 

Rapidly progressive neuromuscular disease 167 (42%) 

 Motor neuron disease 141 (84.4%) 

 Other rapidly progressive myopathy 17 (10.2%) 

 Auto-immune myositis 6 (3.6%) 

 Paraneoplastic syndrome 3 (1.8%) 

Slowly progressive neuromuscular disease 230 (58%) 

 Duchenne’s Muscular dystrophy 49 (21.3%) 

 Post-polio syndrome 40 (17.4%) 

 Type I myotonic dystrophy 27 (11.7%) 

 Tetraplegia 24 (10.4%) 

 Diaphragm palsy 21 (9.1%) 

 ICU neuro-myopathy 14 (6.1%) 

 Limb Girdle Dystrophy 13 (5.7%) 

 Kennedy’s disease 7 (3.0%) 

 Guillain-Barré syndrome 5 (2.2%) 

 Myasthenia gravis 5 (2.2%) 

 Multiple sclerosis 4 (1.7%) 

 Charcot Marie Tooth disease 3 (1.3%) 

 Multiple System Atrophy 2 (0.9%) 

 Becker’s disease 1 (0.4%) 

 Dyskinesia 1 (0.4%) 

 HTLV1 neuro-myopathy 1 (0.4%) 

 Myofibrillar myopathy 1 (0.4%) 

 Neuralgic amyotrophy 1 (0.4%) 

 Pompe’s disease 1 (0.4%) 

 Rett syndrome 1 (0.5%) 

 Spina bifida 1 (0.4%) 

 Tetralogy of Fallot 1 (0.4%) 

 Type II myotonic dystrophy 1 (0.4%) 

 Unspecified congenital myopathy 1 (0.4%) 
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eTable 2: Factors associated with mortality in multivariate analysis (Cox regression) (NIV: non-invasive 

ventilation) with the exclusion of rapidly progressive NMD 

  
Multivariate analysis (Cox 

regression) 
  HR [95%CI] p 

NIV centre (Reference: Rouen)   

London 1.155 [0.927 – 1.439] 0.200 

Gender (Reference: Male)   

Female 0.700 [0.621 - 0.954] 0.017 

Age (Reference: Below 60 years old)   

Above 60 years old 2.689 [2.085 - 3.649] < 0.001 

Underlying respiratory disease (Reference: Overlap between 
obstructive airway disease and obstructive sleep apnoea) 

  

Slowly progressive neuromuscular disease 0.841 [0.542 - 1.305] 0.439 

Obstructive airway disease 2.154 [1.564 – 2.966] < 0.001 

Chest wall disease 1.175 [0.726 - 1.903] 0.511 

Obesity hypoventilation syndrome with or without obstructive 
sleep apnoea 

0.723 [0.510 - 1.025] 0.069 

Obstructive sleep apnoea 0.533 [0.325 - 0.873] 0.012 

Timing of NIV setup (Reference: Elective setup)   

Setup following an acute event 1.791 [1.419 – 2.260] 0.001 

Adherence (Reference: Below 4 hours per night)   

Adherence above 4 hours per night 0.598 [0.472 - 0.757] < 0.001 
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