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ABSTRACT: Nasal intermittent positive pressure ventilation (NIPPY) provides ef
fective ventilatory support in patients with nocturnal hypoventilation. Nasal pres
sure support ventilation (NPSV), which only provides ventilation in response to 
patient triggering, may also be effective, simpler, and cheaper, but has not been 
evaluated. 

NIPPY and NPSY were compared in 12 patients with nocturnal hypoventilation, 
requiring domiciliary ventilatory support. The patients were studied on three con
secutive night<;, in random order: a control night without ventilation and a night 
on each mode of ventilatory support using the bilevel positive airway pressure 
(BiPAP) ventilator. 

Both NIPPY and NPSY significantly increased mean arterial oxygen saturation 
(Sao1) compared to the control night (NlPPV mean increase 4.1 %; 95% confidence 
interval (~I) 2.2 to 6.1, NPSY 4.4%; Cl 2.1 to 6.6) with no significant difference 
between the two modes. The percentage of the study night spent below 90% Sao2 

was s ignificantly reduced by both ventilator modes compared to the control night 
(median reduction on NIPPY 37%; Cl -54 to -10, reduction on NPSV 31 %; Cl -53 
to -9, with no significant difference between NPSY and NIPPY. 

NPSY was as effective as NIPPY in patients with nocturnal hypoventilation, which 
suggests that these patients arc able to trigger the ventilator adequately. The lower 
cost of NPSY will make it accessible to more patients with chronic lung disease. 
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The technique of intennittent positive pressure ventila
tion via a nasal mask (NIPPY) is used as a non
invasive method of ventilatory support in patients 
with nocturnal hypoventilation. It has been used for some 
years for domiciliary ventilation in patients with noctur
nal hypoventilation due to chest wall and neuro
muscular disorders (1, 2). More recently, it has been 
used in selected patients with chronic airflow obstruction 
and hypoxaemia [3, 4], and as an aid to weaning [5]. 
However, other methods of ventilator)' support are avail
able, including pressure support ventilation, where each 
breath is augmented until a preselected pressure is 
reached. Pressure support ventilation can also be admin
istered via a nasal mask, as nasal pressure support venti
lation (NPSY). 

conventional NIPPY, which would make it accessible to 
more patients with chronic lung disease. However, there 
may be some patients who are unable to trigger the ven
tilator effectively and, therefore, may require the addi
tional inspiratory cycles provided by the ventilator in the 
assist/control mode, as in conventional NIPPY. 

NPSY has a number of advantages over NIPPY, in that 
the ventilation is triggered solely by the patient and 
respiratory patterns can be maintained, increasing the ef
ficacy of spontaneous ventilation [6]. Patients may find 
a ventilator that they trigger more comfortable and, thus, 
with NPSY it will be easier to establish patients 
on ventilatory support. NPSY is much cheaper than 

The aim of this study was to compare two ventilator 
modes, NPSY and NIPPY, in patients with chronic 
respiratory disease and documented nocturnal hypo
ventilation, using a new pressure-cycled pre-set ventila
tor (Respironics BiLevel Positive Airway Pressure 
BiPAP), which can function in both ventilator modes. 

Patients 

Twelve patients (8 males, 4 females; mean age 57 yrs 
(range 22-71 yrs)) with noctumal hypoventilation, who 
used domiciliary ventilatory support, were studied. Pa
tients already established on nasal intermittent positive 
pressure ventilation (NIPPY) were selected, since the aim 
of the study was to compare two ventilatory modes, and 
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these patients were already accustomed to sleeping with 
home NIPPV. All patients had full assessments, includ
ing sleep studies, prior to the introduction of NIPPY, and 
none had clinical or sleep study evidence of obstructive 
sleep apnoea. Five patients had chronic airflow obsLruc
tion (CAO) with chronic hypoxaemia, while seven 
patients had chest wall or neuromuscular disease. The 
patients with CAO were treated with NIPPV, because 
they were unable to tolerate oxygen therapy alone, due 
to hypercapnia. The patients with chest wall disease pre
sented with worsening respiratory failure, accompanied by 
hypercapnia, which was controlled by NIPPV. 

Ten patients were previously established on volume 
pre-set ventilators; eight on the Bromptonpac (pneuPAC 
Ltd, Luton, Beds, UK) and two on the Monoal-D venti
lator (Deva Medical Ltd, Runcorn, Cheshire, UK). Two 
patients were already using the pressure-cycled BiPAP 
ventilator used in this study (details of which are de
scribed in "Equipment") to deliver NIPPV. All patients 
had stable respiratory failure, without any recent change 
in their clinical condition or respiratory function tests. 
Table 1 shows the characteristics of the patients studied. 

Spirometry was performed in a sitting position using 
a Morgan dry spirometer, and arterial blood gases taken 
whilst the patients were breathing air, were analysed on 
a Radiometer ABL 3 blood gas machine. 

The study was approved by the Ethics Committee of 
the Royal Brompton National Heart and Lung 
Hospitals. 

Equipment 

The ventilatory support system used was the 
Respironics BiPAP S/T nasal positive pressure 
ventilator (Medicaid Ltd, Pagham, W. Sussex, UK). 

Table 1. - Patient characteristics 

Pt Age Sex Diagnosis 

This is a pressure-cycled pre-set system, cycling from a 
pre-set inspiratory positive airway pressure (IPAP) to an 
expiratory positive airway pressure (EP AP). The venti
lator is triggered by an inspiratory effort that results in 
an increased flow of only 40 cm3·min·' for a 30 ms pe
riod (Respironics, personal communication). The 
Respironics silicone nasal mask was used, secured with 
a cap or straps, to ensure that it was tightly fitting. · 

Unlike other nasal ventilators, the BiPAP S!f can be 
set to function purely as pressure support (Spontaneous 
or S mode), where ventilatory support is ooJy provided 
in response to the patient producing an inspiratory effort 
("triggering"). A BiPAP ventilator is in fact available 
commercially in S mode onJy. The BiPAP S{f, how
ever, can also be set to function as NIPPY (Spontaneous 
and Timed or S!f mode) when, in addition, a minimum 
respiratory rate may be set. Hence, all patients were stud
ied using the BiPAP S{f to deliver NIPPV and NPSV, 
allowing controlled comparison between the two modes 
using the same ventilator circuit. 

Methods 

The patients were admitted to hospital for three con
secutive nights and were allocated in random order: 
I) a control night with no ventilatory support, although 
three of the patients required supplementary oxygen, 
which was continued for all three nights at the same flow 
rates; 2) a night on NPSV (S mode); and 3) a night on 
NIPPY (S{f mode) with a minimum respiratory rate set 
at 10 breaths·min·1

• 

Randomization was performed by sealing each of 
the six possible permutations into identical unmarked en
velopes, selecting one envelope from a hat and allocat
ing the permutation, which was then sealed in a further 

FEY_1 _ FYC, Pao~* Paco
2
* 

no yrs (% prcd) (%pred) kPa kPa 

Chronic airflow obstruction (CAO) 

I 51 M CAO 0.6 21 1.9 51 8.0 7.1 
2 53 M CAO 0.5 18 1.4 39 8.4 6.1 
3 56 M CAO 0.9 30 2.1 53 6.9 8.0 
4 60 M CAO 0.6 23 1.7 49 5.8 9.1 
5 71 M CAO 0.5 18 2.0 50 5.9 9.3 ---
Mean (so) 0.6 (0.1) 1.8 (0.3) 7.0 (1.2) 7.9 (1.3) 

Chest wall/neuromuscular disease 

6 22 M Kyphoscoliosis/ 0 .7 16 1.5 29 10.1 7.2 
spina bifida 

7 52 M Myotonic dystrophy 0.9 31 1.4 37 7.9 6.9 
8 60 F Kyphoscoliosis/ 0.6 38 1.1 61 8.7 6.8 

polio 
9 61 M Bil diaphragm 1. 1 37 1.9 45 9.3 6.9 

paralysis 
10 66 F Thoracoplasty 0.6 27 1.2 36 8.1 6.6 
11 67 F Thoracoplasty 0.6 33 1.0 40 5.7 5.9 
12 68 F Thoracoplasty 0.3 17 0.9 36 7.3 7.8 

Mean (so) 0.7 (0.2) 1.3 (0.3) 8.2 (1.4) 6.9 (0.6) 

*: arterial blood gases on air. FEY,: forced expiratory volume in one second; FYC: forced vital capacity; Pao
2
: 

arterial oxygen tension; Paco
2

: arterial carbon dioxide tension; Bit: bilateral. 
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identical envelope and replaced, so that each subject had 
an equal chance of receiving each permutation. 

The patients were established on each ventilator mode 
by the physiotherapist during the day. The EPAP was 
set as low as possible (mean <2 cmHp in both groups 
of patients), and the IPAP was set to patient comfort to 
the maximum tolerated (mean 15 c~O in patients with 
CAO, and mean 16 cmHp in patients with chest wall 
disease). All of the patients were able to trigger the ven
tilator effectively. Blood gas measurements were taken 
prior to commencing ventilatory support and repeated af
ter 30 min on the appropriate ventilator setting. Arteri
alized earlobe capillary blood gases (7] were used, since 
there is a good correlation between these and arterial 
blood gases in our laboratory (unpublished observations). 
However, there may not be such close reproducibility 
with this method in other laboratories. 

Each patient received the same preset IPAP and EPAP, 
on each of the ventilator nights, as determined during the 
daytime assessment. Overnight measurements of oxygen 
saturation (Sao2) using a finger oximeter (Ohmeda Biox 
ill), and of trdJlscutaneous carbon dioxide tension (PtccoJ 
were performed (Radiometer TCM20), and were continu
ously recorded on all three nights. The monitors were 
validated by comparison with earlobe blood gases for 
each patient. The mean overnight Sao2 and mean over
night Ptcco2 levels for each patient, on each night, were 
derived by analysing each sleep study for the period 
2300--0500 h. The means were calculated by averaging 
the readings of every 5 min period for Sao2 and Ptcco2 

in the 6 h of study. The severity of overnight oxygen 
desaturation was analysed, by calculating the proportion 
of time spent under 90% Sao2• Time spent under 85% 
Sao2 during the same period was also recorded. In ad
dition Ptcco2 at 0500 h was recorded, since accumulation 
of C02 is often maximal at this time. At present there 
is no validated questionnaire to evaluate sleep in this situ
ation and it was not possible to perform overnight 
electroencephalograms, electromyograms and electro
oculograms. However, after each night patients com
pleted standard 10 cm visual analogue scales, to score 
their degree of tiredness and breathlessness, their quality 
of sleep, and the comfort of the machine [81. 

Statistical analysis 

TI1e visual analogue scores and the percentage of time 
spent beneath 90% and 85% Sao2 levels were analysed 
using Wilcoxon's matched pairs signed ranks test. 
Daytime arterial oxygen tension (Pao2) and arterial car
bon dioxide tension (Paco2), mean overnight Sao2 and 
Ptcco2 and 0500 Ptcco2 (Ptcco2 at 0500 h) were analysed 
using paired t-tests, except for comparisons between pa
tients with chest wall/ neuromuscular disease and patients 
with COA, where unpaired t-tests were used. Ninety five 
percent confidence intervals (Cl) are used, and refer to 
differences between paired nights/ventilator settings. 

Results 

Figure 1 shows the changes in daytime blood gases 
produced after 30 min on each type of ventilatory 

support, for each patient. The mean daytime Pao2 in
creased significantly on the S mode from 7.9 to 8.9 kPa, 
(difference 1.0; Cl 0.1 to 1.9; p=0.039). The mean day
time Pao2 also increased significantly on the S{f mode 
from 7.9 to 9.1 kPa (difference 1.2; Cl 0.8 to 1.7; 
p=O.OOOI). 

The mean daytime Paco2 fell on both modes with a sig
nificant tall on the S mode from 7.26 to 7.00 kPa (dif
ference -0.26; Cl -0.49 to -0.02; p=0.034). The fall in 
daytime Paco2 on S(f mode from 7.30 to 7.16 kPa did 
not reach statistical significance (difference -0.14; Cl -0.51 
to 0.20; p=0.36). There were no significant differences 
in the daytime blood gases between the two ventilator 
modes. 

Table 2 shows the results of overnight oxygen satura
tion (Sao2) measurements. The mean Sao2 increased sig
nificantly from 87.4% on the control night to 91.8% on 
the night on the S mode (difference 4.4; Cl 2.1 to 6.6; 
p=0.0012). The increase on srr mode, to 91.5%, was 
also significant (difference 4.1; Cl 2.2 to 6.1; p=0.0007), 
with no significant difference between the increases pro
duced by the two modes of ventilation (difference 0.3; 
er -0.5 to 1.0; p=0.5). 

On the control night, in the absence of ventilatory 
support, the patients studied spent a considerable pro
portion of the night at low levels of oxygen saturation, 
with frequent further dips in saturation. Figure 2 shows 
the median percentage of the 6 h period spent beneath 
90% and 85% Sao2• On the control night, 42% of 
the time was spent at less than 90% Sao2, which fell on 
theS mode to ll% of the night (Difference -31; Cr -53 
to -9; p=0.009); and also fell significantly on the srr 
mode to 5% (difference -37; Cl -54 to -10; p=0.004). 
There was no significant difference between the 
two modes of ventilation at this level (difference 6; er -
2 to 7; p=0.263). A fall in time spent beneath 85% Sao2 

was also seen for both modes and is shown for 
comparison. Median time under 85% Sao2 was l 0% of 
the control night, falling to 1% of the S mode 
night, (difference 9; Cl -36.5 to -1) and 0% of the S(f 
mode night (difference 10; Cl -34 to - 1.5) with no 
significant difference between the two modes of ventila
tion. 

The results of the mean overnight Ptcco2 levels are also 
shown in table 2. The mean Ptcco2 fell significantly on 
S mode from 7.6 kPa on the control night to 7.2 kPa (dif
ference -0.4; Cl -0.7 to -0.1; p=O.OI). The fall in over
night PtCCO:! on S{f mode from 7.6 to 7.4 kPa did not 
reach statistical significance (difference -0.2; Cl -0.5 to 
0.0; p=D.08). Ptcco2 at the end of each study night, at 
0500 h, fell from 7.5 (1.1) kPa on air to 7.2 (1.1) kPa 
on S mode (p=D.081), but only fell to 7.3 (0.9) kPa on 
srr mode (p=0.396). The differences in mean overnight 
Ptcco2 and 0500 h Ptcco2 between the two modes were 
not significant. 

Patients found both ventilator modes acceptable, in 
terms of comfort and quality of sleep. On the visual 
analogue scales there were no significant differences be
tween the scores for the different ventilator modes and 
the control night for any of the questions asked. The 
results are shown in table 3. 
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Fig. I. - Changes in arterialized earlobe capillary oxygen tension (Paol) (+) and carbon dioxide tension (Paco2) (x) (kPa) from control, 
for each of the 12 patients on nasal pressure support ventilation (NPSV), and nasal intermittent positive pressure ventilation (NIPPY). 

Table 2. - Results of overnight mean Sao2 and ptcco2 

Pt Age Sex Mean overnight Sao
2 

% Mean overnight Ptcco
2 

kPa 
no yrs 

Air NPSY NIPPY Air NPSY NIPPY 

I 51 M 88.7 91.4 93.5 6.7 6.1 6.5 
2 53 M* 90.9 94.4 94.0 6.5 6.4 6.9 
3 56 M 84.9 91.0 91 .0 7.9 7.6 7.5 
4 60 M 73.0 82.3 79.7 9.5 9.7 8.9 
5 71 M* 94.0 90.5 91.1 10.3 9.2 9.3 

6 22 M 89.0 95.2 94.9 7.7 6.9 6.9 
7 52 M 91.2 94.1 95.3 7.2 7.2 7.3 
8 60 F 91.5 94.9 94.5 6.9 6.4 6.7 
9 61 M 94.3 95.2 94.5 7.1 7.1 7.5 

10 66 F 86.8 93.3 91.2 7.2 6.0 6.9 
11 67 F* 82.6 90.0 89.0 6.5 6.3 6.1 
12 68 F 81.3 89.2 89.1 8.1 7.9 8.1 

Mean 87.4 91.8 91.5 7.6 7.2 7.4 
(so) (6. 1) (3.7) (4.3) (1.2) (1.2) (I .0) 

*· patients on overnight 0
2 

on all three nights. Sao
2

: arterial oxygen saturation; Ptcco
2

: transcutaneous carbon 
dioxide tension; air: control night; NPSY: nasal pressure support ventilation; NIPPY: nasal intermittent positive 
pressure ventilation. For further abbreviations see legend to Fig. I. 
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Fig. 2. - Median percentage time of 6 h period overnight spent 
below 90% Sao2 C.) and 85% Sao1 (1'21} on the three study nights, 
fc>r controls, patients on nasal pressure support ventilation (NPSV), 
and on nasal intermittent positive pressure ventilation (NIPPY). 
Sao2: arterial oxygen saturation. 

correcting hypoxaemia and reducing hypercapnia, and as 
well-tolerated, as nasal intermittent positive pressure ven
tilation (NIPPY). 

Nocturnal hypoventilation, which may lead to res 
piratory failure and cor pulmonale, was originally recog
nized as a problem in patients with CAO [9, 10]. 
It also occurs in patients with chest wall and neuromus
cular disease [ll-13], and initial correction of hypo
ventilation in these patients was by negative pressure ven
tilation [14). The introduction of ventilation via the 
nasal route, as in NIPPY, ha..c; proved to be an alterna
tive, effective, non-invasive method of home ventilatory 
support [1, 2]. The applications of NIPPY have been ex
tended, with its recent use in selected patients with CAO 
and hypoventilation, where it has been shown to improve 
quality of sleep and arterial blood gases l4]. Nasal ven
tilation may have an impmtant role in facilitating the use 
of oxygen therapy to correct hypoxaemia, by preventing 
the associated rise in arterial carbon dioxide levels oc
curring in patients with type li respiratory failure. 
Nasal ventilation may, thus, enable higher inspired 

Table 3. - Visual analogue scores for nights on air, NPSV and NIPPV; the larger 
the numerical value, the worse the symptom 

Question 

How well do you feel 
compared to normal? 

How well did you sleep? 

Did you have difficulty 
waking up this morning? 

How breathless have you 
felt this morning? 

Did you have a headache 
this morning? 

Did the noise of the machine 
disturb you last night? 

Was the machine last night 
corn fortable? 

Air NPSY 

4.7 (0.2-9.3) 3.8 (0.2-5.2) 

4.8 (0.0- 9.6) 1.3 (0.0- 8.6) 

0.3 (0.0-1.1) 0.6 (0.0-1.3) 

1.7 (0.0-7.3) 1.4 (0.0-9.6) 

0.6 (0.2- 9.6) 0.7 (0.0-1.8) 

N/A 0.5 (0.0-7.8) 

N/A 0.8 (0.1-7.6) 

NIPPY 

3.1 (0.4-4.8) 

2.1 (0.0-8.3) 

0.5 (0.0-1.9) 

1.9 (0.0-7.7) 

1.0 (0.0-6.0) 

0.5 (0.0-8.1) 

1.6 (0.0-7.2) 

Results are expressed as median (range). NPSY; nasal pressure support ventilation; NIPPY: 
nasal intennittent positive pressure ventilation; N/A: not applicable. 

There were no significant differences in the im
provements in blood ga..'>es, mean overnight Sao2 or mean 
overnight Ptcco2 produced by the BiPAP ventilator be
tween the two groups of patients studied, those with chest 
waiJ/neuromuscular disease and those with CAO, although 
comparisons were between small numbers. 

Discussion 

The aim of this study was to compare two ventilatory 
techniques, in stable patients with nocturnal hypo
ventilation, who were already established on domiciliary 
ventiJatory support. In the patients studied, nasal pres
sure support ventilation (NPSV) was as effective in 

oxygen flow rates to be used safely if required, and has 
advantages over respiratory stimulants. The use of 
NIPPY, if tolerated, in patients with CAO has significant 
resource implications, due to the large number of patients 
with this condition. 

Until now, the accepted method of nasal ventilation has 
been by intermittent positive pressure ventilation. In this 
mode, the ventilator augments a breath in response to pa
tient triggering, but will also deliver supplementary 
breaths to maintain a pre-set minimum respiratory rate. 
Pressure support ventilation, by contrast, is entirely pa
tient initiated, without a pre-set respiratory rate, and 
ventilatory support is only delivered if the machine is trig
gered by the patient. 

Pressure support has gained widespread acceptance in 
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the intensive care unit, where it is used, via a tracheal 
tube, to wean patients from conventional assisted venti
lation [ 15]. More recently, it has been used via a face 
mask to avoid intubation in patients with acute on chronic 
respiratory failure [16]. Pressure support, when delivered 
nasally, as in NPSY, has the advantage over NIPPY of 
maintaining the patient's respiratory cycle. Previous stud
ies in intubated patients have shown improvements in 
tidal volume and arterial blood gases, with some evidence 
of reduced respiratory muscle activity, using pressure sup
port ventilation, compared to other weaning methods [6]. 
It may be easier to establish patients on a ventilator that 
is only patient triggered, and breath stacking is likely to 
be less of a problem. Nasal pressure support ventilation 
may be more comfortable, especially if dyspnoea is a 
problem, or if respiration is inegular, as occurs in patients 
with CAO, although we were unable to demonstrate a dif
ference between the two modes of nasal ventilation, or 
between the control night and nasal ventilation, in this 
study. This may have been due to studying patients al
ready accustomed to sleeping on na~al ventilation. A fur
ther advantage of pressure support is that equipment is 
available that is solely dedicated to the provision of 
NPSY (the BiPAP S ventilator), which is 50% of the cost 
of conventional NIPPY, with obvious economic advan
tages. 

The disadvantages of pressure support ventilation are 
that it does not guarantee a stable tidal volume, and there 
is no provision of ventilation if the patient fails to trig
ger the ventilator. This may occur due to leaks around 
the nasal mask and may be a problem in a few patients 
with such severe respiratory muscle weakness that they 
are unable to trigger effectively. 

This study compared nasal pressure support and nasal 
intermittent positive pressure ventilation by using the 
BiPAP ventilator, which is able to function in both 
modes, so pennitting direct comparison. For both NPSV 
and NIPPY, the trigger sensitivity, resistance of the ven
tilator circuit, and inspiratory and expiratory airway pres
sures were the same for each patient. The BiPAP 
ventilator does have a sensitive trigger, with a short 
response time, which is an essential feature of a nasal 
ventilator, particularly when providing NPSY. It does 
not, however, have any safety alarms. 

In the absence of vemilatory support, the patients stud
ied spent a considerable proportion of the night at low 
levels of oxygen saturation, with frequent further dips 
in saturation. Both ventilator modes were effective 
at raising the mean overnight saturation and, more im
portantly, equally effective at reducing the hypoxaemic 
dips. Full polysomnography was not performed, so it is 
possible tl1at differences in sleep may have occuned. 
However, the visual analogue scores of quality of sleep 
were not significantly different on the three nights, and 
all the patients were accustomed to nocturnal nasal ven
tilation, so it is likely that they were asleep for similar 
periods on the three nights. In this study, NPSY was as 
effective as NIPPY, suggesting that these patients were 
able to trigger the ventilator, and did so at an adequate 
rate throughout the night. This is consistent with 
the evidence that the problem in these patients is pre-

dominantly one of hypoventilation rather than apnoea 
[17-20]. 

The changes in daytime Paco2, mean overnight and 
0500 h Ptcco2 levels were relatively small, which may 
be due to the fact that these were patients with stable res
piratory failure, who were already using domiciliary 
nasal ventilation. Such patients were chosen since they 
were accustomed to the technique of nasal ventilation and, 
hence, would be easier to establish on the BiPAP for one 
night. If nasal ventilation had been discontinued for a 
period prior to the study, larger changes in carbon diox
ide levels, mean overnight oxygen saturation, and visual 
analogue scores might have been obtained. This was not 
felt to be ethical in patients already established on nasal 
ventilation, because of the associated likely symptomatic 
deterioration. Nonetheless, both daytime and mean over
night carbon dioxide levels were significantly reduced on 
NPSY compared to control and, although they also fell 
on NIPPY, this did not reach statistical significance. 

The inspiratory positive airway pressure (IPAP) used 
in this s tudy was modest (mean 16 cmH20) since 10 of 
the patients were only introduced to the BiPAP ventila
tor during the study. It may be possible to increase the 
IPAP once patients are established on a new ventilator, 
which may then further reduce hypercapnia. The rela
tively greater improvement in oxygenation on nasal ven
tilation, compared to reduction in hypercapnia, suggests 
that nasal ventilation may also reduce ventilation per
fusion inequality [21). Decreased respiratory muscle 
activity during nasal ventilation may reduce the high oxy
gen consumption observed in patients with CAO and, 
thus, also increase arterial oxygenation [22]. In this 
study, the expiratory positive airway pressure (EPAP) was 
minimized in order to assess the effect of pressure sup
port alone. Application of a higher level of EP AP may 
be beneficial in overcoming the "intrinsic" positive end 
expiratory pressure caused by the positive elastic recoil 
pressure in patients with CAO [22), which may reduce 
the work of breathing and further improve oxygenation 
[23]. 

In this study, NPSY was as effective as NIPPY in pa
tients with nocturnal hypoventilation, due to CAO and 
chest wall and neuromuscular disease, who required domi
ciliary ventilatory support. The specific features of NPSV 
may be particularly useful in CAO, and this needs fur
ther evaluation. Long-term oxygen therapy has been 
shown to improve survival in patients with CAO [24, 25), 
but hypercapnia may be associated with a poorer prog
nosis [26]. The addition of NPSY Lo oxygen therapy in 
this group may have advantages over oxygen therapy 
alone, and studies to investigate this are in progress. 
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