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NERO: a pilot study but important step 
towards comprehensive management 
of obesity hypoventilation syndrome
Jean-Christian Borel,1,2 Anne Laure Borel,1,3 Amanda J Piper4

The primary goal of treatment for obesity 
hypoventilation syndrome (OHS) has 
been to correct sleep-related breathing 
abnormalities, thereby reversing chronic 
respiratory failure. Nocturnal non-inva-
sive ventilation (NIV) can achieve this and 
thus represents the cornerstone of respira-
tory management for this condition.1–4 
While the effectiveness of NIV in 
improving clinical symptoms and quality 
of life has been convincingly demon-
strated,2 3 5 the mortality rate of patients 
with OHS treated with NIV remains 
substantially higher than that of patients 
with obstructive sleep apnoea.6 Cardiovas-
cular and metabolic comorbidities are the 
key determinants of a poorer prognosis.6 7 
For several years, clinicians have suggested 
NIV treatment should be integrated into a 
comprehensive treatment plan that 
includes lifestyle modification and rehabil-
itation to further improve outcomes.8–10 

In Thorax, Mandal and colleagues11 
report the first randomised controlled 
trial evaluating the impact of a 3-month 
inpatient–outpatient multidisciplinary 
rehabilitation programme in addition to 
NIV compared with NIV alone in patients 
with OHS. Since weight loss is obviously 
the main treatment for OHS, the primary 
outcome chosen by the authors was 
change in weight at 12 months. Although 
no statistical difference between treatment 
and control groups was found, this result 
is clearly inconclusive owing to a lack of 
statistical power: only 18 patients actually 
completed the trial while the sample size 
required was 60 patients. As discussed by 
the authors, recruitment rate was low and 
retention at 12 months was poor, with the 
study being terminated early by the trial 
data monitoring board. Some of the exclu-
sion criteria could have contributed to this 

low recruitment rate: indeed a substan-
tial proportion of patients with OHS 
may take antipsychotic medication,7 have 
previously experienced acute respiratory 
failure managed with invasive mechanical 
ventilation,12 or have peripheral artery 
disease but nevertheless could benefit 
from a comprehensive rehabilitation 
programme. Therefore, inclusion/exclu-
sion criteria should be revised in future 
studies to improve the representativeness 
of the population of patients with OHS.

The difficulty with recruitment expe-
rienced by the authors should not over-
shadow the strengths and originality 
of the trial and results. First, although 
patients with OHS are reputed to be 
poorly motivated to attend rehabilita-
tion programme,13 only 7% of subjects 
screened for eligibility declined to partic-
ipate in the trial, while only two patients 
(12%) allocated to the rehabilitation 
group withdrew from the programme. 
The design of the intervention, based on 
an initial motivational interview followed 
by personalised diet recommendations and 
home-based exercise, was probably key to 
ensuring this good compliance. Further-
more, since nocturnal NIV improves sleep 
and tends to increase exercise tolerance 
and sense of well-being,2 3 the initiation 
of long-term nocturnal NIV could be the 
appropriate time to commence a rehabil-
itation programme in order to reinforce 
the benefits of therapy, improving moti-
vation and short-term adherence. It has 
been shown that a lifestyle intervention 
is less effective in patients with untreated 
apnoea compared with patients without 
apnoea, despite similar rate of adherence 
to the programme.14 Indeed, the bene-
fits of combining respiratory treatment 
with a lifestyle intervention are likely to 
be bidirectional: lifestyle intervention 
may improve the respiratory condition 
as well as significant cardiometabolic 
comorbidities, while respiratory treat-
ment may increase adherence to, and 
the success of, the lifestyle intervention 
programme. Previous studies in patients 
with hypercapnic COPD have shown that 
nocturnal NIV combined with a diurnal 
exercise training programme can enhance 
the benefits of pulmonary rehabilitation, 

reduce fatigue and increase daily activity 
compared with exercise training alone.15 16

In the current study, the authors also 
provide the results of several secondary 
outcomes at 3 months. Although significant 
p values should be interpreted with caution 
due to the possibility of type I errors 
arising from multiple comparisons, weight 
loss, exercise capacity and general health 
perception (as measured by the SF-36) were 
convincingly improved in the intervention 
group compared with the control group.

Beyond these functional improvements, 
arterial blood pressure and waist circum-
ference were also reduced at 3 months. A 
reduction in waist circumference, which 
reflects a reduction in visceral adipose 
tissue, is a major driver for improve-
ment in glucose tolerance and insulin 
sensitivity.17 Although very few studies 
have specifically assessed the impact of 
NIV on cardiometabolic markers, none 
have reported any significant change 
in these parameters from NIV alone.1–3 
Therefore, these exploratory results 
suggest that combining NIV and reha-
bilitation may attenuate cardiometabolic 
risks in patients with OHS. Moreover, 
although the benefits of a rehabilitation 
programme on body weight are likely to 
be lost by 12 months, significant long-
term cardiometabolic improvements may 
persist due to the reduction in ectopic fat 
deposition in liver and muscles.18 Thus, in 
the present study, the long-term aim of the 
comprehensive rehabilitation programme 
to reduce body weight could have led to 
an underestimation of the cardiometa-
bolic benefits of this intervention. Future 
studies should address the cardiometa-
bolic benefit of such combined interven-
tions by measuring plasma glucose/insulin 
homeostasis, lipid and inflammatory 
profile of patients.19

In conclusion, although the results of 
the (Nutrition and Exercise Rehabilitation 
in Obesity Hypoventilation Syndrome 
(NERO)  study should be interpreted 
conservatively because of methodological 
concerns, this trial has demonstrated that 
a lifestyle intervention programme that 
includes exercise and nutrition is feasible 
for patients with OHS treated with NIV. 
Moreover, such a programme could reduce 
body weight and blood pressure, while 
increasing exercise capacity and health-re-
lated quality of life. The results of this 
pilot study are encouraging with respect to 
the development of comprehensive treat-
ment programme for OHS, including life-
style interventions. They also support the 
establishment of larger multicentre studies 
in this patient group, with future studies 
evaluating the long-term effects of these 
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programmes on cardiometabolic and respi-
ratory outcomes.
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