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Abstract Objective: To compare the
acute effects of noninvasive pressure
support ventilation (NIPSV) in non-
COPD patients with acute cardiogen-
ic pulmonary edema (CPE) and se-
vere community-acquired pneumo-
nia (CAP) presenting with a similar
hypoxemic respiratory failure and
exploring the ensuing impact on out-
come. Design: Prospective, observa-
tional study. Setting: Multidisciplin-
ary ICU, regional teaching hospital.
Patients: Non-COPD patients with
CPE or severe CAP. Measurements
and results: Fifteen patients with
CPE and eighteen with CAP were in-
cluded. Both groups had similar low
PaO2/FiO2 ratios at admission; SAPS
II, baseline pHa were lower in the
CPE group than in the CAP group.
Within the first NIPSV observation
period (60 min), the oxygenation im-
proved significantly in both CPE and
CAP-groups; respiratory rate (RR)
significantly decreased in the CPE
group (P=0.005), but it remained un-
changed in the whole CAP group;
heart rate and mean arterial pressure
significantly decreased in both

groups. One patient (6.6%) in the
CPE group and seven patients (38%)
in the CAP group were intubated
(P=0.04). The mean total time spent
on NIPSV was 9.6±6.3 h in the CPE
and 37.2±36 h in the CAP group
(P=0.01). Unit mortality rate was
6.6% in the CPE and 28% in the
CAP group (P=0.2). Upon inclusion,
all but one CAP patients who were
subsequently intubated had a bacter-
emic pneumonia; unit mortality rate
was 57% in intubated- and 9% in
non-intubated CAP patients
(P=0.05). Conclusions: NIPSV
equally and rapidly improved oxy-
genation in non-COPD patients with
CPE and severe CAP presenting
with a similar hypoxemic respiratory
failure, but the subsequent outcome
was definitely different in the two
groups, depending on the nature of
the acute lung injury.
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acute effects and outcome

Introduction

Among patients without exacerbated COPD, acute car-
diogenic pulmonary edema (CPE) and primary lung inju-
ry related to severe community-acquired pneumonia
(CAP) are frequent respiratory conditions treated in
medical ICUs. Results indicate that the addition of non-
invasive ventilation (NIV) and particularly noninvasive

pressure support ventilation (NIPSV) to standard medi-
cal therapy can effectively avoid intubation and thereby
reduce the infectious complications rates and improve
survival in patients with a predominantly acute hyper-
capnic respiratory failure, mostly associated with a
COPD [1, 2, 3, 4, 5, 6, 7, 8]. More recently, NIPSV has
also been used as an alternative to conventional ventila-
tion [9] or to conventional medical therapy [4, 10, 11,
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12, 13] in patients with acute lung injury or ARDS aris-
ing from different causes: while in immunosuppressed
patients the NIV technique has been reported to be bene-
ficial in terms of avoiding endotracheal intubation [11,
12] and of preventing intubation-related complications
[10], in non-immunosuppressed, nonhypercapnic severe
CAP patients. However, the results have been disap-
pointing, with no benefit of NIPSV compared to conven-
tional therapy in one randomized, controlled study [4],
while in another non-randomized study a remarkably
high intubation rate was reported [13]. In CPE patients,
the use of continuous positive airway pressure (CPAP)
has been advocated as a first-line technique to improve
oxygenation and avoid intubation [14, 15, 16]. Recently,
two randomized and two uncontrolled studies, in mostly
hypercapnic CPE patients [17, 18, 19, 20], demonstrated
that NIPSV may also be an effective technique for treat-
ing this condition.

NIV efficiency in non-COPD severe hypoxemic pa-
tients remains controversial and may strongly depend on
the underlying pathology and the combined pharmaco-
logical treatment. So far, published clinical studies have
been focused on the single pathology (CPE or CAP) or
on mixed populations. Moreover, in studies including a
variety of pathologies, the clinical outcome according to
the underlying nature of the acute respiratory failure was
never assessed.

We therefore compared the efficacy of NIPSV in CPE
and severe CAP patients presenting with a similar hypo-
xemic respiratory failure and we explored the ensuing
impact on clinical outcome.

Materials and methods

Patient selection, patient exclusion, and standard treatment

We considered consecutive non-COPD adult patients with severe
CAP and CPE, admitted over 14 months to the ICU, for treatment
with a potential indication for invasive mechanical ventilation.
The study was conducted in accordance with the principles estab-
lished in Helsinki. Criteria for eligibility in patients with CPE
were: (1) pulmonary edema confirmed by bilateral rales over both
lungs with signs of pulmonary congestion confirmed on chest X-
ray and past or present history of cardiovascular disease; (2) acute
respiratory distress and severe dyspnea with respiratory rate
(RR)=25 breaths/min; (3) peripheral oxygen saturation (SpO2<90%)
while breathing 10 l/min oxygen in the ER or in the general ward;
(4) a ratio of the partial pressure of arterial oxygen to the fraction
of inspired oxygen (PaO2/FiO2)≤250 while receiving an FiO2≥0.5
in the ICU. In order to corroborate the cardiac origin of the edema,
all patients had an echocardiographic investigation shortly before
or during the first 24 h of treatment; in patients with CPE, an unre-
stricted pharmacological treatment was immediately started con-
sisting of morphine, diuretics, vasodilators [isosorbide-dinitrate
(ISDN) and ACE-inhibitors], adrenergics if indicated, and digoxin
if a patient had rapid atrial fibrillation. CPE patients with any of
the following were excluded: (1) requirement for immediate intu-
bation for cardiopulmonary resuscitation; (2) severe persistent he-
modynamic instability; (3) persistent severe acidosis (pHa≤7.20
with a predominant respiratory component) between the first

blood gas determination in the ER or in the general ward and the
baseline analysis in the ICU environment; (4) Glasgow Coma
Scale<10; (5) contraindications to the use of the mask (non-coop-
erative patient); (6) known evidence of underlying COPD; (7) co-
pious airways secretions; and (8) a history suggesting aspiration or
respiratory infection. Criteria for diagnosing CAP were those pro-
posed by Bartlett et al. [21]. According to published criteria, CAP
was diagnosed as severe if at least one of the following ATS non-
respiratory criteria for severe community-acquired pneumonia was
present [22]: (1) chest X-ray showing multilobar (=3) involvement
at admission or 50% or greater increase in the size of the infil-
trates within 48 h of admission; (2) systolic blood pressure
≤90 mmHg or diastolic pressure ≤60 mmHg; (3) requirement for
vasopressors ≥4 h; and (4) urine output ≤80 ml in 4 h. In our
study, the decision to perform NIPSV was made upon the follow-
ing criteria: severe CAP according to the above described criteria
and: (1) acute respiratory distress and severe dyspnea at rest with
RR ≥25 breaths/min; and (2) a PaO2/FiO2 ratio≤250 while receiv-
ing an FiO2≥0.5. Exclusion criteria for CAP-patients were the
same as those described for CPE-patients. Patients did not receive
any sedation during NIPSV.

Non-invasive pressure support ventilation (NIPSV) and criteria
for endotracheal intubation during the trial

We used clear tight-fitting masks with an adjustable air soft-cush-
ion covering mouth and nose (Vital Signs, Barnham, UK). The
mask was connected to an ICU ventilator (SERVO 900C or SER-
VO 300; Siemens Elema, Uppsala, Sweden) set in the inspiratory
pressure support (IPS) mode. The initial ventilatory settings were
pressure (Servo 900C) or flow (Servo 300) triggering, both equal-
ly distributed in both groups of patients, PEEP 5 cmH2O, and
pressure support ventilation (PSV) 10–15 cmH2O. Initially, the
mask was held on the patient’s face until a synchrony with the
ventilator was found. Then, the mask was secured with straps.
Subsequent adjustments of IPS, PEEP-level, and FiO2 were done
by the nurse and the physician in charge of the patient, based on
tolerance, with the aim of obtaining an exhaled tidal volume be-
tween 6 ml/kg and 10 ml/kg, an RR<25 breaths/min and an
SpO2≥90%. If unacceptable mask leaks were present (asynchro-
ny), the mask was repositioned and better secured; moreover, short
periods of ventilation in pressure controlled mode with a time-
cycling of 0.8–1 s were tried. Objective criteria for intubation
were the development of at least one major criteria such as respi-
ratory arrest, respiratory pauses with loss of consciousness, severe
hemodynamic instability, and psychomotor agitation making nurs-
ing impossible and requiring sedation; moreover, the persistence
or the worsening of two minor criteria after 60 min of treatment
such as RR>35 or above the admission value, failure to maintain
an SpO2≥90%, and changes in mental state linked to respiratory
impairment were also indications for mechanical ventilation [1].

NIPSV was maintained continuously for the longest possible
time period during the first 24 h. Subsequently, each patient was
evaluated while breathing oxygen without support for a short peri-
od. By improving the clinical state and the ventilatory parameters
(RR, SpO2, gas exchange values), ventilation support was tapered
off by progressively reducing the number of daily trials or was
stopped if the improvement remained stable (SpO2≥90%, RR≤25
breaths/min).

Physiological measurements

Diagnostic microbiological tests (sputum, blood, urine) were ob-
tained at study entry. The diagnosis of acute myocardial infarction
(AMI) was established on the basis of two of the following crite-
ria: chest pain, increase in CPK, and signs of Q or non-Q wave
myocardial necrosis on the ECG. The baseline physiological as-
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sessment before the start of NIPSV, included SAPS II [23], Glas-
gow Coma Scale, RR, SpO2, complete blood gas analysis (Blood
Gas Analysator, AVL Medical Systems, Schaffhausen; Switzer-
land), heart rate (HR), and mean systemic arterial pressure (MAP).
These variables were monitored and again recorded after 60 min
and regularly as long as necessary.

Statistical analysis

All results are reported as mean±SD. The analysis was made with
a nonparametric paired Wilcoxon test to compare baseline with the
short-term reported data (after 60 min). An unpaired Student t-test
or Mann Whitney rank sum test were used to compare physiologi-
cal data between groups at 60 min. Chi-square tests (or Fisher ex-
act two-tailed tests) were used to compare the rates of intubation
and the mortality rates. A value for P of 0.05 or less was consid-
ered significant.

Results

Twenty- seven patients with severe CAP and 23 with
CPE were admitted in the ICU during the study period
(16 months). Reasons for excluding CAP and CPE pa-
tients from the study included prior COPD in 12 patients
and failure to meet entrance criteria in five patients.
Thus, a total of 33 patients were considered, 15 with
CPE and 18 with CAP. Underlying diseases in patients
with CPE were, ischemic heart disease (n=6; with acute
myocardial infarction: n=4), valvular cardiopathy (n=1),
and hypertrophic cardiopathy (n=8). In patients with
CAP, a microbiological diagnosis was established in nine
patients (50%): Streptococcus pneumoniae (n=6), Sta-
phylococcus aureus (n=1), Klebsiella pneumoniae (n=1),
and Haemophylus influenzae (n=1). Five of nine patients
without a definitive microbiological diagnosis were on
antibiotics at the time of presentation.

The baseline clinical characteristics and outcome in
both groups are shown in Table 1 : on admission, pa-

tients with CAP had a higher SAPS II score while pa-
tients with CPE were more acidotic. PaO2/FiO2, PaCO2,
and RR did not differ significantly in either group. Fig-
ure 1 shows the comparison of clinical and blood gas
variables before and after 60 min of NIPSV in CPE and
CAP-groups during the first attempt: in the CPE group,
HR, RR, and MAP significantly decreased after 1 h of
ventilation and the same was true in the CAP group ex-
cept for the respiratory rate which did not change at the
end of the first try; the patients in the two groups had
similar improvements in PaO2/FiO2: the mean rise in
PaO2/FiO2 was 57±107 (median 40, range –144 to 300)
in the CPE group, while it was 75±68 (median 77, range
–47 to 220) (P=0.55) in the CAP group. Within the first
hour of NIPSV, 13 patients (86%) in the CPE group and
15 (83%) in the CAP group had an improvement in oxy-
genation. One patient in the CPE group and seven in the

Table 1 Baseline clinical characteristics in CPE and CAP groups.
Values are given as mean±SD. SAPS II simplified acute physiolo-
gy score II, HR heart rate, RR respiratory rate, MAP mean arterial
pressure, pHa arterial pH, PaCO2 arterial dioxide partial pressure,
PaO2/FiO2 arterial oxygen tension/fractional inspired oxygen,
CPE cardiogenic pulmonary edema, CAP community-acquired
pneumonia

Variable CPE (n=15) CAP (n=18) P-VALUE

Age (years) 80.5±8 69±20 0.06
Gender (f/m) 10/5a 10/8a –
SAPS II 33±9 43±12 0.01
HR (beats/min) 105±25 111±28 0.5
RR (breaths/min) 28±4 28±8 0.8
MAP (mmHg) 101±22 92±16 0.2
pHa 7.30±0.1 7.37±0.08 0.04
PaCO2 (mmHg) 47.6±13 40.3±13 0.2
PaO2/FiO2 138±75 113±55 0.4
Range 31–250a 51–235a

a Values not given as mean±SD

Fig. 1 Comparison (mean±SD)
of clinical and blood gas vari-
ables before and after (60 min)
the first NIPSV attempt in pa-
tients with acute cardiogenic
pulmonary edema (CPE) and
severe community-acquired
pneumonia (CAP). (*P=0.02,
**P=0.01, ▲P=0.005,
■ P=0.002 vs baseline)
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Table 3 Baseline clinical characteristics in CAP subgroups (intu-
bated and non-intubated patients). Values are given as means±SD.
SAPS II simplified acute physiology score II, HR heart rate, RR
respiratory rate, pHa arterial pH, PaCO2 arterial dioxide partial
pressure, PaO2/FiO2 arterial oxygen tension/fractional inspired
oxygen, CAP community-acquired pneumonia

Intubated Non-intubated CAP P-value 
CAP (n=7) patients (n=11)

Age (years) 73±13 67±23 0.9
SAPS II 45±13 42±12 0.6
HR (beats/min) 121±38 104±19 0.2
RR (breaths/min) 26±9 29±8 0.5
pHa 7.35±0.1 7.38±0.06 0.5
PaCO2 (mmHg) 42±18 40±11 0.9
PaO2/FiO2 85±37 131±59 0.08

CAP group required intubation (P=0.04); patients with
CPE had a significantly shorter cumulative duration of
NIPSV and a shorter ICU and hospital length of stay
(LOS) than CAP patients; ICU and hospital mortality
showed no difference between the two main groups (Ta-
ble 2). In the CAP group, intubated (CAPIN; n=7) and
non-intubated (CAPNIN; n=11) patients were analyzed
separately, generating two subgroups (Tables 2–3;

Fig. 2): LOS in ICU was longer in CAPIN than in
CAPNIN patients and the mortality rate was higher in the
former than in the latter subgroup (57 vs 9%; P=0.05).
All but one CAPIN patients had a bacteremic pneumonia
(blood cultures were positive for streptococcus pneumo-
nia in five patients and for H. influenzae in one patient).
After 60 min of NIPSV, RR tended to increase in CAPIN,
whereas in CAPNIN patients the rate significantly de-
creased; oxygenation significantly followed the same
positive increase in both subgroups. The between-group
comparison of clinical and blood gas variables in CPE
and CAP patients and in CAP subgroups during the first
NIV attempt, detected no significant differences. The on-
ly complication associated with NIPSV was a small fa-
cial skin necrosis in one patient; this resolved rapidly af-
ter the ventilatory treatment was discontinued. 

Discussion

In this study comparing the effects of noninvasive venti-
lation in non-COPD patients with cardiogenic lung ede-
ma (CPE) and severe community-acquired pneumonia
(CAP) presenting with a similar acute hypoxemic respi-
ratory failure at admission, we found that NIPSV rapidly

Table 2 Outcome variables in
CPE and CAP groups and in
CAP subgroups (intubated and
non-intubated patients). Values
are given as means±SD. CPE
acute cardiogenic lung edema,
CAP community-acquired
pneumonia, NIPSV non-inva-
sive pressure support ventila-
tion, Gas Ex gas exchange

Variable CPE (n=15) CAP (n=18) P-value

Required intubation (n; %) 1 (6.6)a 7 (38)a 0.04
Worsening of gas ex (n) 1a 3a

Hemodynamics (n) 0a 2a

Agitation (n) 0a 2a

ICU stay (days) 3.5±3.7 8.3±7.8 0.04
Hospital stay (days) 12.7±3.1 20±9.3 0.01
ICU mortality (n; %) 1 (6.6)a 5 (28)a 0.2
Hospital mortality (n; %) 2 (13)a 6 (33)a 0.2
Cumulative NIPSV (hours) 9.6±6.3 37.2±36 0.01

Intubated CAP Non-intubated CAP P-value
patients (n=7) patients (n=11)

Bacteremic pneumonia (n, %) 6 (86)a 0 (0)a 0.01
ICU stay (days) 15.1±8.7 3.9±2.2 0.001
ICU mortality (n; %) 4 (57)a 1 (9)a 0.05

a Values not given as mean±SD

Fig. 2 Comparison (mean±SD)
of respiratory rate and blood
gas variables before and after
(60 min) the first NIPSV at-
tempt in intubated and non-
intubated patients with severe
community-acquired pneumo-
nia. (*P=0.02, **P=0.01,
***P=0.03 vs baseline)



induced an improvement in arterial oxygenation in both
groups; moreover, the technique reduced respiratory rate
in CPE patients, while in CAP patients only those who
remained successfully ventilated with the noninvasive
technique had their respiratory rate reduced after 1 h of
treatment. Despite identical oxygenation improvements,
the subsequent outcome was definitely different in the
two groups, depending on the nature of the acute lung in-
jury. In terms of avoiding endotracheal intubation,
NIPSV was highly promising (>90% success rate) in the
older subpopulation of patients presenting with an CPE,
while in patients with CAP the technique had a lower
(62%) success rate. Moreover, the cumulative duration
of NIPSV, ICU, and hospital length of stay were shorter
in the CPE group.

Response in patients with acute cardiogenic 
pulmonary edema

In patients with CPE, randomized controlled trials have
supported the use of CPAP as a non-invasive ventilatory
technique of choice [14, 15, 16]. Unlike these studies,
we adopted the pressure support mode in our CPE pa-
tients, in spite of increased concern about its use in asso-
ciation with acute myocardial infarction [17, 19]. Our
choice was directed to the pressure support for many rea-
sons: first, since the study aimed to compare the results
in CPE with those obtained in CAP patients, NIPSV was
used because it was assumed to express the first line mo-
dality technique in patients with acute respiratory failure
secondary to non-cardiogenic lung disorders or to com-
munity-acquired pneumonias [3, 4, 9, 10, 11, 13, 24].
Second, NIPSV is known to exert several beneficial ef-
fects, such as decreased work of breathing, improved
lung volumes, recruitment of previously hypoventilated
areas, and improved hemodynamics [25, 26, 27]. Third,
uncontrolled and controlled studies have reported good
results with face-mask pressure support ventilation in
CPE patients [18, 19, 20, 28, 29]. Finally, the NIPSV
mode is the best managed technique in our ICU. In the
CPE group, NIPSV was applied concomitantly to an un-
restricted pharmacological treatment. NIV in cardiogenic
pulmonary edema is not a specific treatment and should
be considered as a bridging support assisting the patient
through a critical interval, allowing time for the full
mandatory pharmacological treatment to act. However, a
rapid improvement in oxygenation is an essential treat-
ment objective in these patients. As demonstrated by our
gas exchange results, we suggest that this objective can
be rapidly and effectively achieved through the NIPSV
technique. In addition, NIV increases the intrathoracic
pressure by raising the lung volume during inspiration;
this acts like a balanced vasodilator by reducing right
and left ventricular preloads and left ventricular afterload
[30]; as a consequence, the cardiac output rises. The sig-

nificant reduction in heart rate and mean systemic arteri-
al pressure recorded in the CPE group after 60 min of
NIV, may therefore account for a rapidly occurring he-
modynamic improvement. As reported in two prospec-
tive uncontrolled studies on the use of NIPSV in patients
with CPE [18, 19], we observed almost the same rapid
improvement in oxygenation. Overall, before starting
NIPSV, our patients were more hypoxemic and less hy-
percapnic than the investigated Hoffmann’s and Ruster-
holz’s patients. Oxygenation, pHa, and RR improved
with similar celerity within the first 60 min of initiation
of NIPSV as reported in the two quoted studies. Our
NIPSV failure rate was as low as in the Hoffmann’s
study. In Rusterholz’s investigation, which, contrary to
our study, included a small number of COPD patients,
while five of 26 patients required intubation (19%), suc-
cessfully treated patients had higher PaCO2 and lower
creatine kinase values and all but one patient in their
failure group died with acute myocardial infarction. Un-
like Metha’s and Rusterholz’s studies, [17, 19] no associ-
ation was found between myocardial infarction and
NIPSV: our four myocardial infarction patients were
successfully treated and none died. Masip et al., compar-
ing patients with CPE receiving similar full medical
treatments, found that NIPSV was superior to conven-
tional oxygen therapy by shortening the resolution time
of edema; concerning the reported reduction in the intu-
bation rate in the non-invasively ventilated patients, the
latter was more related to the presence of underlying hy-
percapnia [20]. Hypercapnia was a rare finding in our
CPE group of patients, where the presence of a COPD
was a strict exclusion criterion, and some even had hypo-
capnia at study entry; thus, a slightly increased, normal
or even low PaCO2 was not a failure factor in the present
study.

Response in patients with severe community-acquired
pneumonia

As in CPE patients, oxygenation improved equally
quickly and significantly in all CAP patients during the
first NIPSV attempt. The oxygenation improvement rate
in this group was equivalent to the recently reported re-
sults of a similar uncontrolled study by Jolliet et al.
Here, the analysis revealed a very high positive response
rate in oxygenation during the first NIPSV attempt in 22
of 24 non-COPD patients with severe community-ac-
quired pneumonia [13]. The intubation rate in our group
was 38% (Table 2). This value agrees with the failure
rate (38%) documented in the subgroup of non-COPD
patients with community-acquired pneumonias in the se-
ries published by Confalonieri et al. [4]; conversely,
there is a disparity between our results and the much
higher rate of failures reported in the Jolliet’s group of
patients, where failure rates of 63% were recorded [13].
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This is surprising, especially since similar ventilation
techniques, selection (=3 involved lobes) as well as intu-
bation criteria were used; moreover, the PaO2/FiO2 ratios
on admission were similar. An explanation for this dis-
crepancy is not easy to find. However, it should be point-
ed out that nine among 24 consecutive patients consid-
ered in the quoted study were immunocompromised by
HIV or chemotherapy and five of them were intubated
(55%). Moreover, three had chronic hepatitis B or C and
two chronic alcoholism: all but one of these patients
were intubated (80%). Immunocompromised patients
were not collected in our series; moreover, only four pa-
tients in our CAP group had, as a risk factor, chronic al-
coholism. It should be stressed that in a recent random-
ized trial by Hilbert et al., which evaluated NIPSV as a
way to avoid intubation and complications in immuno-
suppressed patients with acute respiratory failure and
lung infiltrates [12], the rate of intubation was 46% in
the non-invasive ventilated group versus 77% in the
standard treatment arm and both ICU and hospital mor-
tality were significantly lower in the treated group as
was the rate of serious complications. However, the pa-
tients in Hilbert’s study were highly selected, those with
multiple organ failure were excluded, and when the
NIPSV was begun, the respiratory failure, as indicated
by the PaO2/FiO2 ratio, was less severe than the failure
reported in Jolliet’s study. Thus, although the frequency
of MOF or systemic infections was not reported, it is
possible that a selection of sicker patients in Jolliet’s
study may have explained their reported high rate of in-
tubation and, consequently, the difference with our ob-
served rate of NIPSV failures. In contrast with our CPE
group, and unlike Jolliet’s group of patients, we did not
observe a drop in the respiratory rate in the whole CAP
group after 1 h of ventilation. The subgroup analysis of
the community-acquired pneumonia patients, however,
revealed that non-intubated patients had a significant re-
duction in RR, whereas in patients who subsequently re-
quired intubation, the respiratory rate remained stable or
increased at the end of the first hour of ventilation
(Fig. 2). The RR reduction during NIV is a frequently re-
ported result in patients with acute respiratory failure
[31]. A comparison with the few published studies on
NIPSV in CAP patients is, however, difficult, since there
are no reports on the short-term respiratory rate evolu-
tion in intubated and non-intubated patients. Despite the
small number of patients treated and the lack of signifi-

cant differences in clinical and blood gas variables de-
tected at the end of the first NIPSV attempt in the be-
tween-group comparison of our non-intubated and intu-
bated CAP patients, the short-term reduction in the RR
along with the improvement in oxygenation might re-
present a prognostic sign of NIPSV success in the CAP
patient. Looking for possible causes of failure, we found
that all but one of our seven CAPIN patients had a bacter-
emic pneumonia and four of them died in the ICU (Ta-
ble 2). Taken together, the above cited results call for a
prudent approach towards the use of NIPSV in CAP pa-
tients with coexisting severe underlying diseases or a
bacteremia.

Our study has important shortcomings. First, the
number of patients included is relatively small; however,
other studies including non-COPD groups of patients
with CPE or CAP considered nearly the same number of
patients [4, 9, 13, 18, 19]. Second, an observational
study cannot establish valid conclusions on the efficacy
of this mode of ventilation in both groups, even though a
comparison is carried out. Third, the two different pa-
thologies considered and their pharmacological treat-
ments at admission are not comparable: especially, the
treatment applied to patients with CPE is frequently very
effective within a short time and may have a more rapid
favorable impact on short-term prognosis. CPE and CAP
patients were different at enrollment for severity score,
even if this did not influence the intubation rate in the
CAP group, since the mean SAPS II values were similar
in intubated and non-intubated patients. Finally, although
not significantly different, the mean PaCO2 value was
higher in the CPE than in the CAP group; even though
the cardiogenic lung edema patients were not affected by
a COPD, this tendency may have influenced the much
lower intubation rate observed in this pathology.

In conclusion, NIPSV equally improved oxygenation
in CPE and severe CAP patients presenting with the same
severity of hypoxemia at admission, but the subsequent
outcome was remarkably different in the two pathological
conditions. In this context, the acute significant oxygen-
ation improvement does not necessarily portend the effi-
cacy of noninvasive pressure support ventilation during
the early phase of a severe community-acquired pneumo-
nia. In our opinion, a controlled trial of NIPSV in non-
COPD patients with community-acquired pneumonia
without associated organ failures could be useful in clari-
fying once and for all the role of this technique.
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