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BACKGROUND: The imbalance between the increasing prevalence of acutely decompensated
respiratory diseases and the shortage of intensive care unit beds has stimulated the growth of
respiratory high-dependence care units (RHDCUs). METHODS: We conducted a national survey
to analyze the changes, in the past 10 years, in the number, structures, staff, procedures, diagnoses,
and outcomes in Italian RHDCUs that satisfy the European Respiratory Society’s criteria (modified
according to the Italian Association of Hospital Pneumologists) for high level (respiratory intensive
care unit), intermediate level (respiratory intermediate intensive care unit), and low level (respi-
ratory monitoring unit) RHDCU care. RESULTS: The number of RHDCUs increased from 26 to
44. The relative prevalence among all the RHDCUs increased only for the low-level units (P = .03).
Compared to 1997, in 2007 a higher percentage of Italian RHDCUs were located within respiratory
wards than located outside of respiratory wards (P = .03), and the physician-to-patient mean ratio
and the nurse-to-patient mean ratio per shift were lower (P = .001 and P = .002, respectively).
Admissions for only monitoring decreased (P < .001), and admissions for active interventions
increased: noninvasive ventilation (P = .002), invasive ventilation (P < .001), weaning from invasive
ventilation (P < .001), and tracheal decannulation (P < .001). The complexity of RHDCU patients’
conditions increased: there was a reduction in the percentage of COPD patients (P < .001) and an
increase in the percentage of patients with neuromyopathies (P < .001) and de novo hypoxemia
(P = .006). CONCLUSIONS: Between 1997 and 2007 there was an increase in the number and
expertise of Italian RHDCUs, with a shift toward less expensive care, and greater complexity of
interventions and patient dysfunctions. These findings support the crucial role of RHDCUs in the
management of respiratory critical patients. Key words: acute respiratory failure; mechanical venti-
lation; noninvasive mechanical ventilation; respiratory high-dependence care unit; survey; tracheostomy;
weaning. [Respir Care 2011;56(8):1100-1107. © 2011 Daedalus Enterprises]
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Introduction

The imbalance between the increasing prevalence of
patients with acutely decompensated respiratory diseases!
and the shortage of intensive care unit (ICU) beds has
stimulated new health solutions. Respiratory high-depen-
dence care units (RHDCUs) provide a specialized quality
of care for patients recovering from acute respiratory fail-
ure (ARF), with health resources optimization (eg, lower
nurse-to-patient ratio).2® The RHDCU is an intermediate-
level respiratory care setting designed to manage single-
organ decompensations and to avoid the risk of inadequate
intensity of care in a lower-level care environment (eg,
ward) and the potentially wasteful provision of unneces-
sarily intensive care in an ICU. Moreover, the RHDCU
may act as a step-down unit for post-ICU patients (for
weaning and decannulation).?¢

SEE THE RELATED EDITORIAL ON PAGE 1215

In North America, several levels of RHDCU have been
running since the 1960s. 7-8 In Europe, RHDCUs were set
up only in the late 1980s.5> However, in Europe there has
been a rapid increase in the number of RHDCUs, and the
types of RHDCUs differ among the European countries
and within given countries, as shown in a European Re-
spiratory Society survey.® This paralleled the expanding
popularity of noninvasive ventilation (NIV) to treat
AREF.10-12 The 68 European surveyed units were classified
into 3 levels of care, depending on the resources, the se-
verity of the ARF, and the complexity of the available
interventions: respiratory monitoring units (RMUs), respi-

Table 1.

ratory intermediate intensive care units (RIICUs), and re-
spiratory intensive care units (RICUs).?

In agreement with these European data, in Italy there
has been increasing interest in intensive care medicine.!3-10
Thirty-five percent of the RHDCUs included in the Euro-
pean Respiratory Society survey were in Italy. The only
available systematic data on the number, features, and ac-
tivities of Italian RHDCUs is from a survey performed in
1997.15-16 Here we report the second Italian survey of
RHDCUs and analyze the changes, from 1997 to 2007, in
number, beds, models, staff, equipment, available inter-
ventions, and diagnoses and outcomes of the patients.

Methods

The survey was conducted on behalf of the Scientific
Group on Respiratory Intensive Care of the Italian Asso-
ciation of Hospital Pneumologists, in January through
March, 2008. The protocol for data analysis was formally
reviewed and approved by the ethics committees of all the
RHDCUs recruited in the survey.

Definition of Respiratory High-Dependency Care
Unit

To be included in the national survey, the RHDCU had
to fully satisfy one of the definitions for RICU, RIICU, or
RMU (all major criteria and at least one minor criteria),
which were established by the European Respiratory So-
ciety? and modified by a recent Italian Association of Hos-
pital Pulmonologists statement'4 on the definition of RMU:
the nurse-to-patient ratio was redefined as between 1:5 and

Definitions of the 3 Types of Respiratory High-Dependency Care Unit!4

Respiratory Intensive
Care Unit*

Respiratory Intermediate
Intensive Care Unit*

Respiratory Monitoring
Unit*

Major Criteria
Nurse:patient ratio per shift > 1:3
Bed equipment Multi-variable monitors{
Life-support ventilators
Treatment Respiratory failure and
> 1 organ failure
24 h

Invasive ventilation and NIV

Attending physician

Mechanical ventilation
Minor Criteria

Bronchoscopy Inside unit

Arterial blood gas analysis Inside unit

* All major criteria and at least one of the minor must be satisfied to define a unit at each level.
T Oximetry, electrocardiogram, noninvasive blood pressure, respiratory rate.
NIV = noninvasive ventilation

1:30or 1:4
Multi-variable monitors¥

1:5 or 1:6
Multi-variable monitorsT
NIV ventilators and life-support NIV ventilators

ventilators
Respiratory failure and 1 organ failure Respiratory failure and
1 organ failure
On call (within the hospital)

NIV

Immediately available 24 h
Invasive ventilation and NIV
Inside unit Inside or outside unit

Inside unit Inside or outside unit
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1:6, which clearly distinguishes the definition of RMU
from that of ordinary ward (Table 1).'4

Selection of the Respiratory High-Dependency Care
Units

Our identification of RHDCUs followed the same proce-
dure applied in the first Italian survey.'>'® The RHDCUs
were collected on a regional basis under the coordination of
a pulmonologist who had been chosen by the Scientific Group
on Respiratory Intensive Care of the Italian Association of
Hospital Pneumologists during the first survey for his/her
interest in intensive care medicine and a thorough knowledge
of all the RHDCUs active in his/her geographical area.

Ninety-one RHDCUs were identified: 26 of them had
been included in the 1997 survey; the other 65 were known
to be potentially working as RHDCUs. The survey in-
cluded 15 items, on the units’ structural features and the
characteristics of their populations in 2007 (supplementary
material related to this paper is available at http://www.
rcjournal.com).

Two months after the first e-mail invitation to partici-
pate in the survey, we contacted (via e-mail or telephone)
the pulmonologists for the various regions, to resolve any
ambiguities. If no reply was received, we used a tele-
phonic and/or e-mail reminder to attempt to obtain the
data. Once the surveys were returned, the regional pul-
monologist assessed the completeness, accuracy and reli-
ability of the data collected from each RHDCU.

Statistical Analysis

We compared the 2007 RHDCU survey data to the 1997
data.’>'® We used the Kolmogorov-Smirnov test to deter-
mine if the data were normally distributed. Continuous
data are expressed as mean * SD if distributed normally
or as median and interquartile range if not. Categorical
data are presented as frequencies. We compared continu-
ous variables with the 2-tailed unpaired Student ¢ test (para-
metric data) or the Mann-Whitney U test (non-parametric
data). We compared categorical data with the chi-square
test or the Fisher exact test, as appropriate. A P value
< .05 was considered statistically significant. Analyses
were performed with statistics software (SPSS 10.0 SPSS,
Chicago, Illinois).

Results
Number and Geographic Locations
Eighty-two (90%) of the 91 RHDCUs responded to the
survey. Thirty-eight (46%) of the 82 respondent units did

not fulfill any of the RHDCU definitions: 35 units lacked
one major criteria (34 units had a nurse-to-patient ratio
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< 1:6, and 5 lacked multi-variable monitoring); 3 units
lacked both minor criteria. Thirty-four of the 38 excluded
units were able to provide NIV. Four of the 26 units that
had been surveyed in 1997 were excluded in 2007 because
of nursing staff reduction to below the threshold (3 units)
or closure (one unit). The remaining 44 RHDCUs (see the
supplementary materials at http://www.rcjournal.com),
which had 228 beds (median 5.0 beds, IQR 4.0—6.0 beds,
per unit), were included in the 2007 survey, compared to
the 26 RHDCUs included in the 1997 survey, which had
163 beds (median 5.5 beds, IQR 4.0—8.0 beds per unit).'>

In agreement with the 1997 data, the units evaluated in
2007 show a prevalent geographic distribution in the north
of Italy (61%) versus the center (21%) and the south and
the islands (18%).

Similar to 1997, most (80%) of the RHDCUs surveyed
in 2007 belong to non-university-affiliated hospitals, 18%
belong to private rehabilitation centers, and 2% belong to
university-affiliated hospitals. Forty-one percent of the sur-
veyed units belong to hospitals with < 500 beds. In 2007,
35 (80%) of the RHDCUs had an ICU within the RHDCU’s
hospital, and an ICU was less than 30 km away from 8
(18%) of the RHDCUs, and more than 30 km from one of
the RHDCUs.

Levels of Care and Resources

The number of RMUs, RIICU, and RICUs all increased
from 1997 to 2007. The percentage growth was greatest
for RMUs. RHDCUs working as independent units (ie, not
located within a respiratory ward) decreased in favor of
those located within a respiratory ward (Table 2).

The mean physician-to-patient ratio and nurse-to-patient
ratio per daytime shift decreased from 1997 to 2007 in the
RHDCUs overall, and in the RIICUs, but not in the RMUs
and RICUs (Table 3). The proportion of dedicated phys-
iotherapists decreased, but not significantly: 54% in 1997
versus 48% in 2007 (P = .62). Comparison of the change
in “healthcarers” (described below) was not possible, due
to the lack of data in the 1997 survey.

The availability of multi-variable monitors, intensive
care ventilators, iron lung ventilators, and equipment to
assess respiratory mechanics and pulmonary hemodynam-
ics did not significantly change from 1997 to 2007 (Fig. 1).
Ninety-six percent of the RHDCUs had NIV ventilators in
2007.

Interventions, Diseases, and Outcomes

According to the hospital discharge sheets, 5,289 pa-
tients were admitted in 2007 in the surveyed RHDCUs.
Compared to 1997, only admissions for monitoring de-
creased, in contrast to the increase in admissions for active
interventions (Table 4).

RESPIRATORY CARE ® AucusT 2011 VoL 56 No 8



ITALIAN RESPIRATORY HIGH-DEPENDENCY CARE UNITS: THE SECOND NATIONAL SURVEY

Table 2.  Levels of Care and Locations of Italian Respiratory High-Dependency Care Units in 1997 Versus 2007

RHDCU Type, no. (%)

Location, no. (%)

Ina Not in a

RMU RIICU RICU Respiratory Ward Respiratory Ward
1997 (n = 26 RHDCUs) 2(8)* 20 (77) 4(15) 17 (65)F 9 (35)F
2007 (n = 44 RHDCUs) 13 (30)* 24 (55) 7 (16)% 36 (82)F 8 (18)+

* P = .03 for RMUs in 1997 vs RMUs in 2007.

F P = .03 for independent vs inside a respiratory ward in 1997 vs 2007.
# Percentages do not sum to 100 because of rounding.

RHDCU = respiratory high-dependency care unit

RMU = respiratory monitoring unit

RIICU = respiratory intermediate intensive care unit

RICU = respiratory intensive care unit

Table 3.  Physician and Nurse Availability in Italian Respiratory
High-Dependency Care Units in 1977 Versus 2007

Physician-to-Patient Nurse-to-Patient

Year No. Ratio Ratio
(mean * SD) (mean = SD)
RHDCU 1997 26 1:45*+19 1:32 % 1.1
2007 44 1:11.6 = 10.0* 1:44 = 1.6
RMU 1997 2 1:50* 14 1:55 0.7
2007 13 1:13.8 = 12.2 1:57 1.6
RIICU 1997 20 1:4.6 £2.0 1:3.1 £0.8
2007 24 1:12.4 = 9.6% 1:4.2 = 1.3§
RICU 1997 4 1:4.0 = 2.1 1:2.5 £0.6
2007 7 1:5.1 £2.0 1:25 0.5
* P = .001 for RHDCUs in 1997 vs RHDCUs in 2007.
F P = .002 for RHDCUs in 1997 vs RHDCUs in 2007.
+ P = .001 for RIICUs in 1997 vs RIICUs in 2007.
§ P = .002 for RIICUs in 1997 vs RIICUs in 2007.
RHDCU = respiratory high-dependency care unit
RMU = respiratory monitoring unit
RIICU = respiratory intermediate intensive care unit
RICU = respiratory intensive care unit
| pP=.55 B [ 1997 (n = 26)
10 280 W 2007 (n = 44)
2 o
c
-}
%S 601
g P=.16
8 401 P=.20
9 ’—. P=.19
o
0
Multi-variable Intensive Care Iron Lung Respiratory Pulmonary
Monitors Ventilators Ventilators Mechanics ~ Artery Catheter

Fig. 1. Changes in equipment resources in ltalian Respiratory High-
Dependency Care Units between 1997 and 2007.

Among the patients undergoing NIV, 90% received pos-
itive-pressure NIV. Among the invasively ventilated pa-
tients, 80% had been tracheostomized in the ICU. End-of-
life care was the main reason for RHDCU admission in
4% of the patients in 2007.
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Table 4.  Number of Patients and Interventions* in Italian
Respiratory High-Dependency Care Units in
1997 Versus 2007

RHDCU
1997 2007 P
(n = 26) (n = 44)
Patients, no. 3,363 5,289
Monitoring (%) 27 15 <.001
Noninvasive ventilation (%) 53 56 .002
Invasive ventilation (%) 20 29 <.001
Weaning (%) 87 19 <.001
Decannulation (%) 4% 10 <.001

* The sum of all the interventions is greater than 100% because weaning and decannulation
were performed in patients who had required invasive ventilation.

T n = 756 patients.

RHDCU = respiratory high-dependency care unit

In 86% of the RHDCUs surveyed in 2007, NIV was also
performed in other settings (mainly in an ICU or emer-
gency department). A shared and integrated pathway for
the hospital care of ARF was used in 61% of cases.

Concerning the causes of ARF, the number of patients
with COPD decreased, the number with neuromyopathies
and de novo hypoxemic ARF increased, and there was no
significant change in obesity-hypoventilation syndrome,
chest-wall deformities, or diffuse-interstitial lung disease
(Fig. 2). Table 5 compares the “crude” patient outcomes in
the surveyed Italian RHDCUs in 1997 and 2007.

Care Levels of RHDCUs Surveyed in 2007

While 100% of the RMUs and 88% of RIICUs were
located inside a respiratory ward, the majority of RICUs
(57%) worked as independent entities. Only a small per-
centage of RIICUs (8%) and RICUs (14%) were within a
multidisciplinary department.
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Fig. 2. Diseases in patients admitted to surveyed Italian Respira-
tory High-Dependency Care Units in 1997 and 2007.

The staffing (Table 6), types of interventions performed
(Fig. 3), and “crude” patient outcomes (see Table 5) varied
according to the care level in 2007.

Discussion

We report the time-course of Italian RHDCUs from the
perspective of their role in the management of the increas-
ing number of respiratory critical care patients in an era of
overcrowded ICUs.! This is the first systematic study of
temporal trends in the number, structure, human and equip-
ment resources, procedures, treated diseases, and outcomes
in Italian RHDCUs. Our high survey response rate (90%)
is a point in favor of the applicability of our data. This
second national survey found that between 1997 and 2007
there was a substantial increase in the number and exper-
tise of Italian RHDCUs, as demonstrated by more active
interventions (as opposed to only monitoring), and in-
creased complexity of patient conditions in Italian
RHDCU s, despite the fact that the most substantial growth
was of low-level units.

Number, Geographic Distribution, Institution

The first 2 units dedicated to ARF treatment were set up
at the end of the 1960s. Then it took about 3 decades to
reach 26 RHDCUgs, in 1997,'>-1¢ and another 10 years to
get to the 44 in this survey. There has been a similar
historical trend in other European countries.®!7-20 The in-
creasing popularity and effectiveness of NIV in ARF of
various etiologies,'%-!2 and the possibility of treating COPD
exacerbations* with NIV in the RHDCU with the same
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likelihood of success and with lower costs than in an ICU,
have contributed to the growth of RHDCUs.15.16

According to the recent European survey,® Italy was the
country with the highest number of RHDCUs. This was
largely due to the dissemination of related literature
data,'?'4 and a campaign to stimulate the official recog-
nition of the role of RHDCUs.2! Unfortunately, even if the
cost of managing ARF in chronic respiratory patients is
lower in an RHDCU than in an ICU,* there is still not
adequate reimbursement for NIV.?2

Similar to 1997, the majority of the RHDCUs surveyed in
2007 belong to non-university-affiliated hospitals, whereas
only a few were at university-affiliated hospitals. Thus may
be due to the still minor “academic role” that pulmonologists
have in intensive care medicine in Italy, as in other European
countries.® Moreover, a relevant—even if minor—number of
RHDCUs were located in a rehabilitation centers, which,
differently from those belonging to the hospitals, work as
step-down units for ICUs, as they are mostly dedicated to the
care of difficult to wean and tracheostomized patients.?

For more than one fifth of the surveyed RHDCUs, there
was not an ICU located within the same institution; this is a
critical point about RMUs, which are not able to manage
severely ill patients needing invasive monitoring and/or ven-
tilation.

Levels of Care, Locations, and Resources

The greatest growth in Italian RHDCUs was in RMUs
located inside a respiratory ward. This Italian RHDCU
model, with a flexible step-down and step-up integration
within the same respiratory unit, is shared by other Euro-
pean countries. In France, 3 different RHDCU levels (2 that
can provide invasive ventilation and NIV, and one that can
provide only NIV) were reported to be working close with
respiratory wards.?® Similarly, most of the German
RHDCUs are located within respiratory medicine depart-
ments.!® In Spain in 2005, 14 of 16 RHDCUs surveyed
were located inside a respiratory ward and provided NIV
as the main activity.'8

The reduced nurse-to-patient and physician-to-patient
ratio from 1997 to 2007 in all the RHDCUs reflected at
least in part the increased number of less-staffed RMUs; in
fact, the numbers of nurses and physicians did not change
significantly in the RMUs and RICUs, whereas RIICUs
had a decrease in physician and nurse resources.

The greater rate of expansion of RMUs, versus RIICUs
and RICUs, may be the result of the optimization of Italy’s
restricted health resources. Despite the role played by phys-
iotherapy in respiratory critical patients,?* the physiother-
apist-to-patient ratio was low in all the RHDCU levels.
Our finding parallels the results of a recent analysis of 5
Italian RHDCUs, which found a substantial staffing de-
crease over time.?? In this survey the “healthcarer” posi-
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Table 5. Crude Patient Outcomes in Italian Respiratory High-Dependency Care Units in 1997 Versus 2007

1997 2007
RHDCU RHDCU RMU* RIICU RICU
(n = 26) (n = 44) (n =13) (n =24) n="17
Patients, no. 756 5,289 1,328 3,031 930
Discharged home alive (%) 48 51 64 51 32
Transferred to respiratory ward (%) 33 34 23 32 52
Transferred to ICU (%) 5 5 3
Died in hospital (%) 13 10 8 12 13
* Percentages do not sum to 100 because of rounding.
RHDCU = respiratory high-dependency care unit
RMU = respiratory monitoring unit
RIICU = respiratory intermediate intensive care unit
RICU = respiratory intensive care unit
Table 6. Human Resources in Italian Respiratory High-Dependency Care Units in 2007
RMU RIICU RICU
(n =13) (n =24) (n="17)
Nurses
Dedicated/shared* (%) 31/69 75125 71/29
Nurse-to-patient ratio (mean * SD) 1:57*+1.6 1:42+13 1:25*+0.5
Physicians
Dedicated/shared* (%) 23/77 83/17 100/0
Physician-to-patient ratio (mean * SD) 1:13.8 = 12.2 1:124 £ 9.6 1:5.1 £2.0
Physiotherapists
Dedicated/shared* (%) 54/47% 38/647 71/30%
Physiotherapist-to-patient ratio (mean * SD) 1:17.2 9.2 1:13.9 £ 11.8 1:16.7 = 12.6
Healthcarers
Dedicated/shared* (%) 17/83 29/71 43/43%
Healthcarers-to-patient ratio (mean * SD) 1:142 =94 1:19.9 = 149 1:142 =94

* Shared with a respiratory ward or department.

T Percentages do not sum to 100 because of rounding.
I Absent in 14% of the RICUs.

RHDCU = Respiratory High-Dependency Care Unit
RICU = Respiratory Intensive Care Unit

RIICU = Respiratory Intermediate Intensive Care Unit
RMU = Respiratory Monitoring Unit

tion was considered for the first time in an analysis of
RHDCU human resources. Healthcarer is a new profes-
sional position; healthcarers support nurses in the care of
patients’ primary needs (eg, bed rearrangement, patient
positioning and cleaning, food distribution). The health-
carer has no direct involvement in the medical manage-
ment of the patient, but the healthcarer’s support in the
management of RHDCU facilities (eg, collection, wash-
ing, and replacement of interfaces, tracheal cannula, cir-
cuits, ventilators) should not be undervalued.

Equipment for monitoring and mechanical ventilation
did not significantly change between 1997 and 2007. Al-
most all the RHDCUs were equipped with one multi-vari-
able monitor per bed, which could continuously collect
noninvasive physiological monitoring data. Invasive respi-

RESPIRATORY CARE ® AucusT 2011 VoL 56 No 8

ratory mechanics and pulmonary hemodynamics monitor-
ing is available in only a few of the RHDCUs, as we would
expect because the number of invasive devices is usually
lower than that routinely applied in an ICU, which has the
advantage of reduced risk of nosocomial infection.*?> More-
over, noninvasive physiological data at baseline and after
2 hours of NIV can accurately predict the likelihood of NIV
failure in COPD exacerbation.? Almost all the RHDCUs had
NIV ventilators, which, in contrast to older-generation ICU
ventilators, can adequately compensate for air leaks.?’

Interventions, Diseases, and Outcomes

Compared to the data reported for each level of care in
the European RHDCU survey,® the Italian RHDCUs ad-
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Fig. 3. Distribution of interventions in the surveyed lItalian Respi-
ratory High-Dependency Care Units in 2007. P < .001 for all com-
parisons except noninvasive ventilation (NIV) in respiratory moni-
toring units (RMUs) vs in respiratory intensive care units (RICUs)
(P = .01), and weaning in respiratory intermediate intensive care
unit (RIICUs) vs in RICUs (P = .66).

mitted a lower percentage of patients for monitoring only.
The cost/benefit ratio for active treatments (eg, mechanical
ventilation, weaning, and decannulation) for a patient with
a decompensation of a chronic respiratory disease may be
favorable in an RHDCU, compared to an ICU.# This is
true for Italian units not only for patients who are success-
fully treated with NIV,* but also for tracheostomized pa-
tients.?® The advantages of a new model for long-term
weaning, based on the integrated activity of one Italian
RHDCU and one weaning center run by the same pul-
monology team, were recently described.?®

We speculate that the changes in the pattern of diseases
admitted to RHDCUs may be the result of 3 factors:

* The increasing success and cost savings of NIV to treat
COPD exacerbation in other hospital settings (eg, gen-
eral ward or emergency department),'”-30 as observed
also in this survey: 86% of the respondent RHDCUs
reported the use of NIV in other environments.

e The extensive literature and data supporting the use of
NIV in patients with neuromyopathies.?3-3!

e The increased use of NIV as a cautious attempt to treat
de novo ARF before resorting to intubation and a high-
level care setting.3?

The increased complexity of both the interventions per-
formed and the patients treated in Italian RHDCUS reflects
increasing expertise in dealing with critically ill patients.
This is in agreement with previously published data that
showed that increasing experience with NIV may progres-
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sively allow more severely ill patients to be treated with-
out changing the NIV success rate.?3

The crude mortality rates found in the 2 Italian RHDCU
surveys are similar to those reported for COPD exacerba-
tions managed with NIV (10-25%).34-3¢ However, those
data were obtained from hospital discharge sheets, which
lack information about important confounders such as dis-
ease severity, comorbidities, and interventions.

Limitations

First, between 1997 and 2007 there were important
changes in the clinical management of ARF in the RHDCU
setting (eg, new patient/ventilator interfaces and NIV ven-
tilators), which may limit the comparability of the data and
may have favored the 2007 survey.

Second, the lack of data on the financial impact of
RHDCUs on ICU and overall hospital resources (eg, ICU
bed occupancy, hospital stay, admission recurrence) does
not allow us to draw economic conclusions.

Finally, unfortunately, the 1997 survey did not collect
some important details on the study population (eg, sever-
ity of illness score, arterial blood gas values, and comor-
bidities), so we cannot exclude that there may have been
important changes in such factors between 1997 and 2007
that might have influenced the site where RHDCU care
was provided and the complexity of interventions per-
formed.

Conclusions

Between 1997 and 2007 there was substantial growth in
the number and expertise of Italian RHDCUs. Given the shift
toward a less expensive pattern and a greater complexity of
interventions and diagnoses, RHDCUs play a crucial role in
the management of respiratory critical care patients. Cost/
benefit financial studies of RHDCUs are warranted.
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