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Abstract

Objective: The role of respiratory intermediate care units in the
management of critically ill patients has been recently evaluated
in Europe.

A respiratory intermediate care unit was established two years ago
in our 200-bed pneumology ward. It has 6 beds and has the avail-
ability of both invasive and noninvasive ventilatory support. Our
aim is to make a two years’ analysis of our unit. 179 patients were
admitted to our respiratory care unit either from the emergency
department, pneumology ward or from the general intensive care
unit.

Design: A retrospective study.

Setting: A six-bed respiratory intermediate care unit at the
University of Ankara.

Patients: Records of 144 episodes of acute attacks, which were
eligible for the study, were analyzed retrospectively. 37 cases were
admitted to the unit for monitorization for hemodynamic insta-
bility, 84 received noninvasive ventilatory support and 23 inva-
sive ventilatory support.

Measurements and Results: The mean age was 59.94+£12.92 years
(mean+SD). The average length of stay was 12.65+9.63 days.

Patients with acute respiratory failure due to chronic obstructive
pulmonary disease (COPD), chest wall deformities, sequela of

tuberculosis, idiopathic pulmonary fibrosis (IPF), bronchiectasis,
obstructive sleep apnea (OSA) and obesity-hypoventilation syn-
drome and pneumonia received ventilatory support; either inva-
sive or noninvasive.

Decompansated respiratory acidosis (pH:7.29+0.06), severe
hypoxemia, hypercapnia were present on admission of the
patients, who were noninvasively ventilated. APACHE II scores
of the noninvasive group was 18.39+4.49. The blood gas parame-
ters improved significantly with noninvasive intermittent posi-
tive pressure ventilation with a daily application of at least 8
hours.

In the invasive group ABG revealed PaCO;: 72.98+25.49,
mmHg, PaO,: 40.36+8.57, pH: 7.23+0.13. APACHE II score of
this group was 22.65+7.23.

The overall mortality rate under ventilatory support was 20.5%.
These patients mostly had end-stage disease with concomitant
other organ failures. When the blood gas analysis, age and
APACHE II scores were evaluated as the determinants of survival,
APACHE scores seemed to predict survival significantly (p<0.05)

Conclusion: Respiratory care unit is beneficial in the follow up of
patients with acute respiratory failure in terms of close monitor-

ization and ventilatory support.
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Introduction

During the epidemic of poliomyelitis in 1952, large num-
ber of patients with respiratory failure were concentrated
in specialized units and improvement in survival was
observed. This fact formed the basis of the idea of inten-
sive care units. At that time noninvasive ventilation with
tank ventilators was the preferred method. After successful
application of the positive pressure ventilation through
endotracheal tube or tracheostomy, intensive care unit
(ICU) became the field of anaesthesiology. In 1960’ Dr.
Petty recommended specialized respiratory intensive care
units (RICU), where patients with acute or chronic respi-
ratory failure due to any pulmonary disease were treated
(1,2). This idea raised great interest in the USA. The
widened and successful application of nasal positive pres-
sure ventilation increased the popularity of the respiratory
care units. The role of RICU in the management of criti-
cally ill patients is still being evaluated in Europe, and
especially in our country.

A RICU ws established two years ago in our 200-bed pneu-
mology ward. In this study, we aimed to make the two
years’ analysis of our unit; namely to evaluate the benefits
achieved with the respiratory care units, and the impor-
tance of noninvasive intermittent positive pressure ventila-
tion (NIPPV) in different types of diseases and to evaluate
the results of the invasive mechanical ventilation (IMV) in
severe acute respiratory failure (ARF).

Materials and Methods

Demographics: The RICU has been established in the
Ankara University in December 1997, in a 200-bed pneu-
mology ward. It has 6 beds and invasive and noninvasive
ventilatory support is available. Noninvasive monitoring
(electrocardiography (ECG), oxygen saturation (SaO,)
and blood pressure) is the preferred monitoring method,
where invasive monitoring is reserved for selected
patients.

There is always at least one doctor on duty. The nurse- to-
patient ratio is 1:2 or 1:3 for the day shift and 1:3 or 1:6 in
the night shift. A part time physiotherapist is present for
performing postural drainage, passive or active training of
limb and respiratory muscles. Total parenteral nutrition is
planned by a specialized team.

Patient population: The records of 144 episodes were eval-
uated. These patients were transferred to our unit either
from the emergency department, pneumology ward or from

the general ICU.
Age, gender, underlying diseases, comorbid pathologies,

APACHE I scores on admission (3), arterial blood gas
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(ABG) analysis on admission and discharge, and the out-
comes were recorded (4). Patients were grouped into three
categories as monitorization, NIPPV and IMV.

Ventilatory assistance: Invasive ventilation is performed
via Hamilton (Veolar or Amadeus; Switzerland) or Evita 4,
Drager, Liibeck, Germany and noninvasive mechanical
ventilation is performed by Respironics STD 30;
Respironics, BIPAP Vision, Pennsylvania, USA or Puritan
Bennett Knightstar, CA; USA. NIPPV was applied via a
full-face mask or a nasal mask. Commercially available
masks were used. The full-face mask was preferred in
patients who were unconscious due to severe CO, narcosis
or who made pursed lip breathing. The mask best fitting the
patient’s face was chosen.

NIPPV: The patients who were noninvasively ventilated
received assistance with BIPAP (bi-level positive pressure
ventilation) or pressure controlled mode. The device set-
tings were adjusted as follows: inspiratory positive airway
pressure (IPAP) was adjusted to achieve a tidal volume of
7-10 ml/kg; the expiratory positive airway pressure (EPAP)
was set at 5 cmH;O; oxygen was administered through the
mask and was titrated in order to achieve SaQ, over 85-
90%. EPAP level was increased in increments of 1 cmH,0O
until fractional inspired oxygen (FiO,) requirement was
less than 0.5. During the first hour the patient comfort with
the device, adequacy of the mechanical ventilation, and
the monitorization parameters were observed. The effects
on the respiratory rate, depth, effort were also evaluated.
During the initial hour, one nurse and a physician stayed
with the patient to offer reassurance. If the patient became
anxious, then removal of the mask for short periods was
permitted.

The patient was encouraged to continue NIPPV as much as
he/she could. Intervals were permitted for eating and drink-
ing. The overall duration of NIPPV was determined
according to the clinical criteria and arterial blood gas
analysis.

If the patient failed to achieve in NIPPV, then the therapy
was converted to IMV. The major criteria to perform
endotracheal intubation (ETI) included respiratory arrest,
respiratory pauses with loss of consciousness, a heart rate
below 50 beats/minute with loss of alertness and hemody-
namic instability with systolic arterial blood pressure
below 70 mmHg or severe cardiac arrhythmia. The
patients who needed ETI were ventilated by the pressure-
controlled modes and were weaned with the pressure sup-
port mode.

All the patients were ventilated in a semirecumbent posi-
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tion to avoid aspiration. Enteral feeding tubes were pre-
ferred for nutrition in most of our patients.

ECG, Sa0,, heart rate and blood pressure were monitored
noninvasively in most of the patients.

Statistical analysis: The Statistical Package for Social
Sciences was used to analyse the data. The changes in arte-
rial blood gas analysis (ABG) on admission and discharge
were evaluated by paired samples ¢t-test. Mann-Whitney U
test was performed for the differences between the survivors
and nonsurvivors of the IMV group and also to evaluate the
differences between the invasive and noninvasive ventila-
tion groups. The results are expressed as mean +SD. P<0.05
was accepted as significant.

Results

The monitorization group: The patients with severe pneu-
monia (6 patients), pulmonary embolism (6 patients), sta-
tus asthmaticus (1 patient) or in need of cardiac or close
hemodynamic monitorization (10 and 14 patients respec-
tively) were monitorized. The mean age of this group was
63.41+12.71 (25-84). Mean APACHE score was
19.92+5.83. Twenty-four (65%) patients were discharged
and 13 (35%) died during respiratory care unit stay. Most
of the nonsurvivors were COPD patients, but they had con-
comitant diseases such as cerebrovascular accident, acute
renal failure, atherosclerotic heart disease

NIPPV group: Eighty-four patients with various underlying
diseases were transferred to the unit for NIPPV (Figure 1).

On admission, ABG analysis revealed prominent respira-
tory acidosis, hypercapnia and severe hypoxemia. During
discharge, the improvement was statistically significant

(Table 1).

Table 1. ABG values on admission and discharge from RICU

Admission Discharge

mean+SD mean+SD P
pH 7.29+0.06 7.39+0.03 P<0.001
PaCO, 73.78+12.11 56.30+8.08 P<0.001
PaO, 38.76+6.9 49.35+6.98 P<0.001
Sao, 68.80+9.65 80.39+6.3 P<0.001

When the patients who received NIPPV were grouped
according to their underlying diseases(as COPD, chest wall
deformity (CWD), bronchiectasis, overlap syndrome),
ABG analysis parameters improved significantly in each
group (p<0.05).

The duration of the application for the first day ranged
between 8 and 20 hours. The patient was encouraged to
continue NIPPV as much as he could. Decrements of two
hours were applied after pH has been stabilized.

Causes of discontinuation: In 9 of 84 patients (10.71%),
invasive ventilatory support was needed due to failure in
NIPPV. In 7 of these patients COPD was complicated with
cardiac heart failure, atrial fibrillation, pneumonia, car-
diomyopathy or cerebrovascular accident. One patient had
posttransplant bronchiolitis obliterans and pneumothorax
and the other had chest wall deformity and
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gastrointestinal bleeding. 8 of these patients
died. The surviving patient had COPD and
cerebrovascular accident.

Three patients could not tolerate noninva-
sive ventilation. One patient had electrocar-
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[ Survivor

diographic changes (chest pain, accompany-
ing T inversion on ECG) which required ces-

BMT with BO [+

IPT E]

OSA
CWD
Postop RF [

COPD (CB)

COPD (emphysema)

Bronchiectasis
Sequela of tb ]

sation of ventilatory support. In four cases no
improvement with NIPPV was obtained;
three of them had the diagnosis of bronchiec-
tasis.

Complications of NIPPV: The most com-
mon complication due to NIPPV was the

Figure 1: The underlying diseases of the patients who received noninvasive ventilatory support.

COPD (CB): Chronic bronchitis

Tb: tuberculosis

Postop RF: postoperative respiratory failure

BMT with BO: Bone marrow transplant with bronchiolitis obliterans
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nasal skin abrasion. In one patient, who had
the diagnosis of bronchiolitis obliterans after
bone marrow transplantation, pneumotho-
rax was observed. This complication can
either be explained by the underlying
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Although statistically insignificant, ABG

O Nonsurvivor
values were worse and APACHE scores

[ Survivor

were higher and the ages were older

among the nonsurvivors in the IMV group

(Table 3).

Comparison of the invasive and noninva-

sive group: The APACHE II score was

higher in the IMV group and respiratory aci-

dosis was deeper in the IMV group. Length

of ICU stay in the NIPPV group was shorter
although the difference was not significant

(Table 2).

Outcome: The overall mortality among the
patients who received ventilatory support

was 20.5%. 20 patients who had died, had

comorbid pathologies mostly having cardiac
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Figure 2: The underlying diseases of the IMV group
disease or the application of positive pressure
P P

ventilation.

Invasive ventilation group: 23 patients received invasive
ventilation on admission to the RICU. The mean age was
59.30+18.14 vyears and the APACHE score was
22.65+7.23. The underlying diseases causing the need for
intubation are demonstrated on Figure 2.

Eight patients in this group had died. Cardiac arrythmia,
diabetes mellitus, renal failure, or severe cardiomyopathy
were the concomitant diseases in the nonsurvivor group. 4
cases were weaned with noninvasive ventilation.

The arterial blood gas analysis of the invasive ventilation
group on admission showed decompansated respiratory aci-

dosis with prominent hypercapnia and moderate hypox-
emia (Table 2).

Table 2: Comparison of the age, APACHE Il score and
arterial blood gas analysis parameters of the patients in the
invasive and noninvasive ventilation group

T

problems. When survivors and nonsurvivors
who received either invasive or noninvasive
ventilatory support were compared in terms

of ABG values, APACHE scores and age, only APACHE

scores showed significance (p<0.05).

Discussion

RICU is still being discussed in many countries. The equip-
ment, staff, nature of the care (invasive vs. noninvasive)
are all matter of discussion. According to the USA records,
at the end of the 1980’s the approximate costs of intensive
care medicine comprised approximately 20% of the hospi-
tal associated health costs. It is obvious that critical care
beds are very precious (1). In one report chronic critically
ill patients represented only 3% of the total number of
patients admitted to the ICU’s and occupied 40% of the
total patient days of care (1).

Byrick et al, have shown that the number of non-emer-
gency ICU admissions increased from 18% to 27% after the
closure of an intermediate care unit and the APACHE II
scores decreased significantly. This showed that less

IMV Group NIPPV Group P

Age 59.30+18.14 58.60+11.09 P>0.05
APACHE 1l 22.65+£7.23 18.46+4.49 P<0.05
Length of ICU

stay (day)* 15.20+14.40 12.34+6.64 P>0.05
pH 7.23+0.13 7.29+0.06 P<0.05
PaCO, (mmHg) 72.98+25.49 73.78+12.11 P>0.05
PaO, (mmHg) 40.36+8.57 38.76+6.9 P>0.05
Sa0, (mmHg) 71.59 £10.55 68.80+9.65 P>0.05

*Only the surviving patients’ length of stay is evaluated

Table 3: Mean ABG values and APACHE scores of the sur-
vivors and nonsurvivors of the IMV group

Survivors Nonsurvivors

mean=SD mean=SD P
pH 7.24+0.14 7:.2320:1 P>0.05
PaCO, (mmHg) 72.1+£20.33 75.34+26.38 P>0.05
PaO, (mmHg) 42.6+10.37 36.6+4.91 P>0.05
Sa0, (mmHg) 73.28x10.59 68.67+7.52 P>0.05
APACHE 21.6+£8.04 25+4.71 P>0.05
Age 55.8€21.07 65.88+8.41 P>0.05
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severely ill patients were treated at a higher cost after the
NRCU (noninvasive respiratory care unit) was no longer

available (5).

Intermediate care units were developed as a cheaper option
for patients receiving long term mechanical ventilation
and for basic noninvasive monitoring and management of
high-risk, critically ill patients (1). These units are believed
to be less costly for patients who do not need ICU care, but
still close monitorization as well as better alternatives for
difficult-to-wean patients is required. In a respiratory inter-
mediate care unit the recommended nurse-to-patient ratio
is 1:3 or 1:4, and doctor-to-patient ratio is 1:6. We have to
admit that our unit is not a good representative of interme-
diate or noninvasive care unit since intubated patients are
not transferred to traditional critical care units and were
followed-up in our unit. The application of IMV is not
compatible with the proposed guidelines for admission to
an intermediate care unit. However, with the preference of
noninvasive monitoring and noninvasive mechanical ven-
tilation and the ratio of medical staff is in accordance with
the intermediate respiratory care units (1).

AREF refers to severe deterioration in gas exchange, which
may require ventilatory assistance. Meanwhile, time
needed to correct the underlying condition can be
obtained. This assistance was given via endotracheal intu-
bation in the past. Traumatic injury to the upper airway,
the increased risk of ventilator associated pneumonia
(VAP), the necessity of sedation are the unwanted compli-
cations of this modality. The complications observed with
this traditional method have led to a resurgence of interest
in NIPPV among physicians.

Recent studies have well defined the role of NIPPV in the
management of ARF or acute onset chronic respiratory
failure (6-16). The addition of NIPPV to standard care has
a beneficial effect on survival and decreases the need for
ETI (9-11). And the effect on survival is greatest in
patients presenting with an acute exacerbation of underly-

ing COPD.

It is hard to predict which patients would succeed in non-
invasive ventilation. Ambrosino et al, has reported that
only the baseline pH predicted success (sensitivity 97%,
specificity 71%) (6). In randomised studies the efficacy of
NIPPV, in avoiding ETI and improving the immediate out-
come during the acute attacks in patients with COPD com-
pared to the conventional therapy, has been shown
(8,10,11,12). The improvement observed in patients with
COPD can be explained by the improvement in the activ-
ity of the respiratory muscles, which is the main reason for
the ventilatory failure.
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In Brochard’s study reduction in the transdiaphragmatic
pressure and electromyographic activity of the diaphragm is
observed with the application of NIPPV (8). The duration
of NIPPV is controversial. In our study the duration of
NIPPV was approximately 12 days. We preferred longer
duration at the initial application and then switched to
sequential use if the arterial pH ameliorated.

Confalonieri has reported that NIPPV in COPD improved
not only immediate but also long-term outcome (13).

In patients with chest wall deformities, the benefit of
NIPPV in acute and also chronic use is well defined in sev-
eral studies (14-15). NIPPV raises the lung volume,
improves lung compliance, and reduces dead space by
recruitment of atelectatic lung. When we analyse our data,
these patients with chest wall deformities showed signifi-
cant improvement, although they all formed the elderly age
group . And this group was the most compliant group dur-
ing the application of NIPPV.

Although no benefit from this therapy was achieved in four
of these patients, significant improvement was observed in
the bronchiectasis group. The patients with severe cystic
bronchiectasis due to severe childhood infections showed
no amelioration.

The effect of NIPPV in patients with obstructive sleep
apnea (OSA) is undebatable (15,16). Usually continous
positive airway pressure (CPAP) is recommended in these
patients, but our study group consisted of patients with over-
lap syndrome, therefore applying BIPAP seemed reasonable.
Significant amelioration was obtained also in this group.

We performed NIPPV as a weaning mode as well (17). In
four patients, NIPPV was used after extubation and the
need for reintubation did not occur. Nava et al, has
observed that NIPPV could be a good alternative as a
weaning mode, especially in patients with COPD in whom
the complications due to length of intubation is usually
observed.

There is not much data revealing the use of NIPPV in
patients with idiopathic pulmonary fibrosis (IPF). These
patients usually present with hypoxemia. We tried this
therapy since all the patients were in respiratory distress
with severe hypoxemia. Both of these patients had honey-
comb lung with end-stage disease. And this therapy
resulted in symptomatic relief for a short period of time.

When we compared with the IMV group, ICU stay was

shorter in the NIPPV group, although the difference was
not significant.
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When we evaluate the IMV group, it is obvious that IMV
seems to be more effective in patients who don’t have any
other accompanying organ failures. And also it was inter-
esting that we did not observe any VAP. This may be due
to the isolated nature of our clinic (separate building), and
also to the exclusion of trauma or postsurgery patients. This
feature added to right antibiotic policies and the continu-
ous education of the medical staff on the hygiene and hand
washing are believed to be the reasons.

In conclusion, the respiratory care unit is beneficial in the
follow-up of patients with ARF in terms of close monitor-
ization and ventilatory support. The success of NIPPV in
different types of underlying diseases decreases the need
for IMV and thus decreasing the complication rate related
to ETI. And it also increases bed availability in the tradi-
tional ICU’s where some patients do not actually need
intensive care causing a decrease in the health-related
cost.
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