
Introduction
Respiratory failure persists in many patients after their

intensive care unit (ICU) hospitalization, while recovering
from critical illness, especially if there is a background of
chronic respiratory dysfunction. In these patients often tra-
cheostomy remains in place and about 5% of them require
prolonged ventilator support1.These factors determine pa-
tient’s destination after ICU discharge in order to secure
the care they need2. 

Existence of the appropriate place to transfer these pa-
tients depends on each country’s health system organiza-
tion and financial support. In the USA and certain
European countries, special units, named step down units,
intermediate or respiratory intermediate units, have been
set up much earlier and official data exist about their func-
tional profile3. In a recent survey about ICU beds in Eu-
rope, intermediate care beds are reported in Greece4 but
to the best of our knowledge there is no information about

the activity of such units and the patients’ destination after
ICU discharge. 

Aim of this study was to describe the characteristics
and outcome of patients with difficulty in weaning from
mechanical ventilation after ICU discharge, who were ad-
mitted to a Respiratory Intermediate Unit attached to a
Pulmonary Department.

Setting
A 6-bed respiratory intermediate unit (RIU), located

within the pulmonary department in a district general hos-
pital, was assigned to provide care in post ICU patients
with persistent respiratory dysfunction who failed to wean
from mechanical ventilation or tracheostomy. The patients
were transferred from the ICU of our hospital and from
four ICUs of other hospitals mainly in the same district. 

The personnel working in the unit consists of a pul-
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monologist and a trainee in pulmonary medicine, a phys-
iotherapist and two trained nurses during the morning
shift, while during the afternoon and evening shifts, the
unit is run by the doctors and nurses on call in the pul-
monary ward. 

Patients and Methods
A retrospective observational study from 1993 to 2010

was performed, regarding data of patients transferred to
the RIU. A random division into three six-year-periods
was performed in order to study the course of this unit,
over time. Admission criteria included difficulty in wean-
ing from mechanical ventilation, consciousness (GSC ≥
8), stable hemodynamic condition and absence of fever or
other signs of acute infectious disease. 

Upon admission, a detailed evaluation of the patient’s
general condition was performed. Invasive or non invasive
mechanical ventilation support was started in a pressure
support (PS) mode and oxygen supply was administered
according to patient’s needs. A plan of respiratory and phys-
ical therapy was scheduled and implemented to all patients.
Oral feeding was started after bedside evaluation of swal-
lowing. Weaning from mechanical ventilation was initiated
after achievement of clinical stability and included trials on
spontaneous breathing and gradually reduced time of me-
chanical ventilation support, in order to test patient’s ven-
tilator independence. Before decannulation, patient’s ability
to tolerate tracheostomy tube capping for 24 hours, was es-
timated. Cough effectiveness and the ability to speak, were
also evaluated. An overnight sleep study with cardiorespi-
ratory parameters recording or an overnight oximetry was
performed before tracheostomy tube was finally removed. 

Data collected were: age, sex, the underlying disease
leading to ICU admission, and the ICU and RIU length of
stay. As markers of patient’s severity, we used the presence
of tracheostomy and pressure ulcers upon admission to
RIU5. 

Patients were divided in 4 categories according to their
underlying disease: i) chronic pulmonary disease [chronic
obstructive pulmonary disease (COPD)], restrictive disease
(obesity hypoventilation, kyphoscoliosis, post Tuberculosis
sequelae, etc), ii) neuromuscular disease [Duchene muscu-
lar dystrophy (DMD), other myopathies and motor neuron
diseases], iii) chronic cardiovascular disease, and iv) mis-
cellaneous (surgical patients, major cardiovascular surgery,
trauma, and other medical conditions). Clinical outcomes
recorded were: i) weaning from mechanical ventilation, de-
fined as the ability to breathe spontaneously upon discharge
at least during the day, ii) weaning from the tracheostomy,
iii) readmission to ICU, and iv) RIU mortality. 

We also estimated the changes in the staff availability
during the period studied. The three periods of 6 consec-
utive years, (1993-98, 1999-2004 and 2005-2010), were
studied. 

Statistics
Data are presented as mean ± standard deviation (SD),

among the three consecutive 6-year periods of time, com-

parisons were done using Student’s t test and one-way
analysis of variance (ANOVA) for quantitative variables
and chi-square test for qualitative variables. A p value of
<0.05 was considered to be statistically significant. 

Results
A total of 548 patients (67% men, mean age 56.7±17.9

years) were included in the study. Upon admission, 80%
were already tracheostomized and 37.6% had pressure ul-
cers (at least grade II). The underlying cause leading to
ICU hospitalization was chronic respiratory disease in
41.3% of patients, chronic cardiovascular disease in
10.6%, neuromuscular disease in 22.8% and miscella-
neous in 25.3% of patients.

Patients’ characteristics upon admission are presented
in Table 1. The mean age and the mean previous ICU stay
increased over time (p<0.001 and p<0.05 respectively).
The proportion of patients with chronic respiratory and
cardiovascular diseases remained constant over time, but
the proportion of patients with neuromuscular diseases in-
creased (p<0.01). Significantly more patients were tra-
cheostomized over time and the presence of pressure
ulcers increased as well (p<0.01) (Table 1).  

The clinical outcomes are shown in Table 2. The mean
duration of RΙU stay was constant over time. Τhe ICU
readmission was 5.8%, without statistical difference
among the periods under study.

The proportion of major surgical patients showed a
slight reduction between the examined three periods.
Weaning from mechanical ventilation was achieved in
80% of patients and in 58.5% of patients the tracheostomy
was closed. In 47.2% of patients home oxygen therapy
was initiated or continued. The rate of home mechanical
ventilation did not change significantly, but the number
of patients discharged with tracheostomy or home oxygen
therapy increased over time.

The overall RIU mortality was 15%, yet a difference
in mortality was observed over time, with an increase over
the second period and a decrease in the third period to the
same level as it was in the first period (Table 2).

Over time, changes regarding nursing staff availability
had occurred: in the first period there was a nurse/patient
ratio of 0.5, in the second it was 0.83 and in the third pe-
riod it declined to 0.33. This decrease recorded in the third
period was followed by a reduction of RIU beds from six
to three.

Discussion 
The results of the current study demonstrate that ICU

patients with difficult weaning from mechanical ventila-
tion and persistent respiratory dysfunction were old, spent
long time in ICU and as a consequence they had a tra-
cheostomy in place and pressure ulcers upon discharge.
For these patients the major underlying disorders were
chronic respiratory disease and neuromuscular disorders.

Increased age is a common characteristic of patients
transferred from ICU to RIU requiring prolonged ventilator
support6,7 and this was an important issue in our study. Per-
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sistent respiratory failure seems to be more common in eld-
erly patients, as aging is associated with a high rate of co-
morbidities and impaired cardiopulmonary reserves. 

The overall weaning success rate, that we observed,
was similar to other studies, although weaning success
among different centers is difficult to be compared, be-
cause of differences in the admitting criteria and the pa-
tients’ severity of illness8-10. Weaning from mechanical
ventilation ranged between 73%-86.2% with an increase
in the third examined period. Over time mechanical sup-
port was continued in a constant percentage of patients,
mainly suffering from chronic obstructive or restrictive
respiratory disorder and a substantial percentage of pa-
tients started or continued long term oxygen therapy.

The percentage of tracheostomy in place upon dis-
charge showed a trend to increase over time, a phenome-
non reported from other centers, too. In a survey from five
Italian RIUs, tracheostomy remained in place upon dis-
charge in a substantial number of weaned patients who had
co-morbidities or were over 70 years of age11. We assume
that in our patients, the increased age and the increased
number of patients with underlying neuromuscular disor-
ders are additional reasons for the tracheostomy mainte-
nance and/or weaning failure upon discharge, because
these two conditions predispose to weakness of effective
cough and airway clearance.   

The reported RIU mortality ranges in various studies
between 10-20%, depending on different admission crite-
ria and the severity of patient’s condition7,8,12,13. In our
study the overall RIU mortality was 15% without signifi-
cant difference between the first and third examined pe-
riod, but with a noticeable increase in the second period.

During this second period, the health condition of admit-
ted patients was more complicated as indicated by the in-
creased presence of pressure ulcers, cardiovascular
diseases and increased duration of ICU stay.

It is worth noting that the acceptance of patients in
RIU declined in the third examined period, mainly due to
the fact that during this period there was a reduction in the
availability of nursing staff, related to hospital adminis-
tration policy. 

In most European countries as seen in Italy and Spain,
patients admitted in RIUswere transferred from emer-
gency departments, suffering from acute respiratory fail-
ure and a smaller proportion was after ICU discharge9-13,
while in France and Germany RIUs serve exclusively for
post intensive care of patients with difficult weaning14. In
these units weaning protocols are implemented and also
programs for patient and familiy preparation in the case
of home ventilator support15,16. Ιn our study, all patients
were transferred from ICUs due to persistent respiratory
failure requiring prolonged mechanical ventilation. 

It is recently reported that tracheostomy in place, after
ICU discharge, is associated with increased mortality
when patients are transferred to the ward17. There are sev-
eral reports about the cost effectiveness of such units and
their influence in patients’ outcome18-20. There are different
proposals about the unit or department of hospitalization
in terms of the patients’status which are related to each
hospital’s policy. As this group of ICU patients with per-
sistent respiratory dysfunction is expected to increase21,
the establishment of a RIU will be crucial for critical bed
availability and reduction of their economic burden19,20,22.
From this point of view these facilities should be sup-
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Table 1. Patients’ characteristics, upon admission to the respiratory intermediate unit (RIU), for the 548 patients admitted during
a period of 18 years (1993 - 2010).

1993-1998 1999-2004 2005-2010 p  value
No. of patients 170 271 107
Age (years) 50.7 ± 17.8 58.9 ± 17.2 61.0 ± 17.7 <0.001
Men (%) 67.6 68.3 64.5 ns
Previous ICU LOS (days) 25.4 ± 18.8 32.6 ± 27.2 31.6 ± 25.8 <0.05
Diagnosis (%)
Respiratory disease 49.1 33.8 47.7 ns
Cardiovascular disease 7.1 12.3 12.1 ns
Neuromuscular disease 13.0 31.2 16.8 <0.01
Miscellaneous 30.8 22.7 23.4 ns
Tracheostomy (%) 70.6 86.7 81.3 <0.05
Pressure ulcers (%) 20.6 45.0 46.7 <0.001
ICU: intensive care unit, LOS: Length of staying, ns: non significant.

Table 2. Clinical outcomes in RIU for the 548 patients admitted during a period of 18 years (1993 - 2010).
1993-1998 1999-2004 2005-2010 p  value

RIU length of stay (days) 21.9 ± 21.2 22.9 ± 18.2 24.4 ± 20.0 ns
Readmission to ICU (%) 5.3 7.4 2.8 ns
Weaning success rate (%) 65.8 53.2 54.3 <0.05
Home ventilation (%) 24.1 15.5 21.5 ns
Oxygen therapy (%) 42.9 45 60.7 <0.05
Tracheostomy upon discharge (%) 27.1 35.8 39.3 <0.05
Mortality in RIU (%) 10.6 18.8 12.1 <0.05

RIU: respiratory intermediate unit, ns: non significant.



ported by health care professionals as well as health care
policies, in order to maintain safe care for ICU patients
with resistant respiratory dysfunction, especially nowa-
days with restricted health resources in countries under fi-
nancial crisis23. On the other hand the continuum of care
for these patients is also emphasized in many reports and
these units are proposed to be connected with rehabilita-
tion centers or with regional home care programs24-26. 

Limitations of the study
Our study is a retrospective review of post-ICU pa-

tients over an 18-year-period.  We used routinely collected
data which did not allow us to examine the impact of pa-
tients’ condition before the acute deterioration of their
health status. This variable, in addition to ICU complica-
tions, might have contributed to patients’ early outcome
and difficulty in weaning. Furthermore, at the time of the
study, no registry data about the ICU patients was avail-
able concerning the admitting criteria and definition for
weaning failure. This limitation prevents from drawing
any valid conclusions regarding correlations between out-
comes and clinical parameters of patients’ condition. 

Conclusion
The current study provides information regarding the

clinical characteristics and outcome of ICU patients with
persistent respiratory failure and weaning failure trans-
ferred to a RIU. Elderly patients with chronic respiratory
or cardiovascular diseases, or patients suffering from neu-
romuscular disorders, could benefit from care provided in
appropriate units as, in a considerable rate, ventilator in-
dependence can be achieved. For these patients, a RIU at-
tached to a pulmonary department could serve as a proper
destination when recovering from critical illness.
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