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CASE BASED DISCUSSIONS
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INTRODUCTION
Algorithms for monitoring home non-invasive ven-
tilation (NIV) have been recently proposed.1–3

Following this strategy, we detected three cases of
transient ineffective ventilation due to the use of a
‘ramp’ option on home pressure support (PS) venti-
lators. The ‘ramp’ option is a comfort setting ini-
tially made available on CPAP devices. This option
exists in pressure-cycled ventilators, allowing a pro-
gressive increase of expiratory positive airway pres-
sure (EPAP) only. A « ramp » option has also
recently been made available for PS: to our knowl-
edge, three home ventilators (Stellar, Resmed,
Australia; Prisma, Weinmann, Germany; Dreamstar
Duo, Sefam, France) now provide this feature,
allowing a stepwise increase of PS from 2 cm H2O
to the target PS within 5–45 min.

CASE REPORTS
Patients whose data are entered in this work all
signed a consent form authorising use of these data
for research and teaching purposes.
Three patients previously treated for obstructive

sleep apnoea (OSA) with CPAP devices, were
switched to NIV because of uncontrolled hypoven-
tilation due to obesity hypoventilation syndrome
(OHS) (n=2) or diaphragmatic dysfunction (n=1)
(table 1). NIV was introduced using a single circuit
pressure-targeted ventilator (Stellar 100, Resmed,
Australia) and a calibrated leak, in a ‘Spontaneous/
Timed mode’ (assisted PS with a backup respiratory
rate). Patients were monitored using a polygraph
coupled to the ventilator (Reslink, Resmed,
Australia)2 (table 1).
The three patients, who had previously used a

‘ramp’ option on their CPAP device, requested
from their home care provider a similar setting on
their home ventilator.
During ramp time, all three patients presented

with dyspnoea and discomfort when launching
NIV, probably due to insufficient PS, inducing deep
desaturations in patient 1 and increase in respira-
tory rate and unrewarded inspiratory efforts in
patients 2 and 3. Patients 1 and 2 removed transi-
ently their device during the night, causing a recur-
rence of the reported respiratory abnormalities.
Both patients were adequately ventilated when they
reached the expected EPAP and PS settings (part B
of the figure 1).
Patient 3 tolerated neither the ramp option on

both EPAP and PS, nor the immediate exposure to

high levels of PS (20 cm H2O). However, she toler-
ated perfectly well the same PS with a ramp only
on EPAP (VPAP S9, Resmed, Australia)

DISCUSSION
This report shows that implementation of a ‘ramp’
on PS home ventilators may be a cause of transient
ineffective ventilation and desaturation and/or
patient discomfort.
For CPAP devices, the ‘ramp’ function is consid-

ered as a comfort setting and can be adjusted by
the patient himself. Although use of a ‘ramp’ has
been reported as a cause of treatment failure in
OSA,4 clinicians usually tend to consider that a
‘ramp’ on CPAP is not dangerous and probably
improves comfort.
The problem is not the same with PS. Only three

ventilators, to our knowledge, have a ‘ramp’ func-
tion on PS. On these ventilators, the progressive
increase in pressure applies to PS and PEP
simultaneously.
There is a hypothetical indication for a ‘ramp’

option on PS devices for patients who do not toler-
ate immediate exposure to the preset level of PS
when they put on their ventilator, and feel more
comfortable with a progressive increase in PS. The
pros and cons of this option would be difficult to
determine in a clinical trial, because of the wide
range of possible settings (duration and pressure
span of ramp) and the subjective nature of the main
end point (patient comfort). The three cases
reported show that use of a ramp on PS may com-
promise the efficacy of NIV, especially in patients
with orthopnoea requiring full PS immediately
when reclining (as in case number 3). This option
may be especially questionable in subjects who have
multiple awakings during the night and thus could
use this option repeatedly: patients would appear
compliant but time under NIV would include mul-
tiple subtherapeutic episodes. Additionally, in
patients with orthopnoea, that is, subjects with dia-
phragmatic dysfunction, this option may increase
discomfort and delay relief from dyspnoea.
Furthermore, in OHS, which is most often asso-
ciated with OSAS, a prolonged ‘ramp time’ can
delay appropriate pneumatic upper airway stenting
and thus explain residual obstructive apnoeas
during the ramp phase.
In summary, using a PS ramp option during NIV

(1) can compromise NIV efficacy and may be
poorly tolerated; (2) should not be an option that
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Table 1 Characteristics of the patients and ventilator settings in cases reported

Case Diagnosis BMI (kg/m2) VC (%) Baseline AHI
Baseline PaCO2/PaO2

(mm Hg)
IPAP/EPAP
(cm H2O)

Rise time
(ms) TiMIN/TiMAX (ms)

Backup
RR (/mn)

1 OHS 57 69 117 57/61 22/14 400 0.8/1.8 12
2 OHS 35 83 35 53/71 27/15 200 0,8/1.8 14
3 NMD 37 54 22 48/82 18/8 200 0.8/1.8 14

All used a Stellar 100 ventilator (Resmed, Australia).
AHI, apnoea/hypopnoea index; BMI, body mass index; EPAP, expiratory positive airway pressure; IPAP, inspiratory positive airway pressure; NMD, neuromuscular disease;
OHS, obesity hypoventilation syndrome; PaCO2 and PaO2, blood arterial pressure in CO2 and O2; RR, back-up respiratory rate; TIMAX, maximal inspiratory time; TIMIN, minimal inspiratory
time; VC, vital capacity (in % of predicted).

Figure 1 All recordings were
obtained from a monitoring device
coupled to the ventilator (Reslink,
Resmed, Sydney, Australia). A:
Recurrent desaturations (case 1) or
increased respiratory rate (RR) (case 2
and 3), and low flow during ramp
period. B: Tracing during pressure
support with target settings. SpO2,
pulse oxymetry.
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the patient can activate by himself as in CPAP devices; (3) should
be set only by an experienced clinician aware of potential draw-
backs; (4) its activation should appear explicitly on the screen of
the device. If, in spite of the previously discussed drawbacks, a PS
‘ramp’ option is selected, initial PS level should be at least 5–
6 cm H2O, and time to attain the preset PS should be as short as
possible. All settings, including ramp function, should be not
altered without detailed clinical assessment and consultation. Use
of the ramp function should be to improve comfort and aid com-
pliance and should be reviewed along with the rest of the ventila-
tor prescription at each clinic assessment with the aim of always
using the minimum time and pressure gap required to enhance
sleep onset and NIVadherence.
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