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How do patients die in a rehabilitative unit
dedicated to advanced respiratory diseases?
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Abstract

Background: Evidences on how in-hospital COPD patients are cared in a Rehabilitative Respiratory Unit during the
last time before death are lacking. This observational study was aimed at 1. analyzing the characteristics of
respiratory patients who die in a Rehabilitative Unit dedicated to advanced care; 2. studying the available
organizational support related to the dying process and quality of care in the last week of life.

Methods: Medical records (MR) of patients suffering from respiratory disease admitted to a Rehabilitative
Respiratory Unit during the last seven years (2005–2011) were collected retrospectively. Only MR of patients who
died of respiratory complications were considered. This study describes clinical and demographic variables or
information about drugs, procedures, health and unprofessional teams, intervention and interaction, habits and
wishes in the last week of life.

Results: 110 patients out of 2,615 subjects (4.2%) died during the period of observation. 87 out of 110 patients
fulfilled the inclusion criteria. They were aged, males, retired, severely compromised, with previous stays in an acute
hospital and with a long stay in our unit. Most of them were married, lived in a small village and were cared at
home by a caregiver. One third of patients came from Intensive Care Units. During the last week of life, hours spent
under mechanical ventilation were extremely high both for patients under invasive (22.3 ± 3.1 hours) and non
invasive ventilation (NIV) (17.5 ± 3.4 hours). The number of patients who maintained NIV was twice that of the
intubated ones. Breathlessness and secretion encumbrance were the main symptoms. Secretion management was
necessary in more than 50% of the cases. Communication between patient and doctor was good in the majority
(67%) of the cases. Patient’s and family wishes, aimed at improving their relationships, were obtained in a high
percentage (63%) of the cases. Doctors prescribed sedative in a half of patients and morphine only in 40% of the
cases. Patients mainly died for acute respiratory failure (55%) or infective complications (34%), almost all under
mechanical ventilation. Only a minority of them (28%) reported to have had a discussion about end-of-life care with
their physician; palliative/end of life decisions were taken in 13% of the cases. Sustaining figures such as
psychologist (17%) or clergy (13%) were marginally required.

Conclusions: The current data have confirmed that, also in a Rehabilitative Respiratory setting, quality of end-of-life
care and patient-physician communication need further improvement.
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Background
Millions of people die because of advanced respiratory dis-
eases and in particular of chronic obstructive pulmonary
disease (COPD) [1] each year, quite often after a prolonged
functional decline accompanied by a lot of suffering [2,3].
COPD patient’s death often occurs because of a sud-

den and unexpected episode of exacerbation [4]. In-
deed, 2/3 of respiratory deaths occur in institutions
and most commonly in hospitals for acute patients [5].
The more frequent cause of death is acute respiratory
failure, and the age, male gender, comorbidities, previ-
ous hospitalizations for chronic respiratory failure
(CRF), and admission to a ward not appropriate to
treat respiratory disease, are the most important predic-
tors of mortality [6].
Significant differences in mortality may exist among

hospitals for acute patients, ranging between 11 and
40%: a higher mortality occurs when the presence of
doctors is limited, few patients are treated and cared by
a specialist physician [7], there is a NIV necessity, an
acidotic status arises late after admission, [8] and pneu-
monia develops [9].
Previous literature in respiratory patients has studied

extensively their time before death [10,11] showing that
they usually present dyspnoea, fatigue, weakness, low
mood and pain, with a poor control of symptoms. They
stay much time at home and are often admitted to
hospital presenting sufficient awareness of death risk
[12,13].
Nevertheless, it is well known that patients who died

from COPD lacked surveillance and received inadequate
services from primary and secondary care in the year be-
fore death [12,13] causing a very significant burden to
caregivers [14] both for the economic and emotional
aspects.
Data regarding end-of-life care in respiratory patients

on home mechanical ventilation have been published in a
previous paper by our group [15] and they showed that
these patients were aware of their prognosis and disease
severity since well informed by their doctors. Caregivers
reported that the relief of respiratory symptoms was not
easily achieved despite the use of drugs and sedatives [15].
Although clear statements and practical recommenda-

tions have been proposed to clinicians for providing
palliative care to patients with advanced respiratory dis-
eases and critical illnesses [16], this policy is not widely
followed due to the absence of palliative care services
both out and inside of the hospital.
Evidences on how respiratory and in particular COPD

patients are cared during the last time before death
spent in hospital, and in particular in a Rehabilitative
hospital, are lacking.
The purposes of this retrospective and observational

study were 1. to analyze the characteristics of respiratory
patients who die in a Rehabilitative Unit dedicated to
advanced care 2. to study the available organizational
support related to the dying process and the quality of
care in the last week of life.
Moreover, this study aims at identifying the elements

that can improve care in the final stages of life in order
to design care projects able to answer the real needs of
these patients.

Methods
Characteristic of the rehabilitative hospital
Salvatore Maugeri Foundation, IRCCS, in Lumezzane
(Brescia, Italy) is a private Institute involved into re-
habilitation, needs of long term care weaning, and re-
search for advanced chronic diseases. The public health
system finances all costs incurred in health care through
taxes. Patients have to pay no money for care.

Patients
Medical records of patients suffering from respiratory
disease admitted to the Rehabilitative Respiratory Unit
during the last seven years of clinical activity (2005–
2011) were retrospectively recorded for the current ob-
servational study. Only patients who died of respiratory
complications were studied. Patients with neuromuscu-
lar, neuron-degenerative and oncological diseases or pul-
monary fibrosis died of respiratory causes were excluded
from the study.
The variables were recorded for all patients and in the

last week before death the data were reviewed (Table 1).
Informal consent to collect, treat and study all clinical

data filled in the patient’s medical records had been
obtained by each patient at admission in our hospital.

Data analysis
A descriptive analysis of the different conditions derived
by medical records was expressed as number, percentage
or mean ± SD where indicated.

Results and discussion
110 out of 2,615 patients (4.2%) died during a period of
seven years. 87 out of 110 patients fulfilled the inclusion
criteria. Table 2 shows the clinical and demographic data
of the studied patients. They were aged, mainly males,
retired, married, affected by COPD, with high hospital
care complexity, coming from an hospital for acute
patients, living in a small village, and cared at home by a
caregiver. One third of these patients came from Inten-
sive Care Units and they had already been tracheosto-
mized at the time of admission due to prolonged
weaning necessities.
Table 3 shows that several procedures have been pro-

posed to patients in the last week of life.



Table 1 Variables recorded in all patients

During the clinical activity (2005–2011)

age

gender

reported diagnosis (COPD, mixed, other)

diagnostic related group (DRG) complexity of care score

number of comorbidities

presence of gastrostomy

length of stay

location prior of the admission (hospital, home)

location of residence (town or village)

marital status (single, married, separated, divorced, widowed, not declared)

work status (disabled, domestic job, retired)

care at home (yes/no) as a consequence of illness/disability or old age

Data revised in the last week before death

number of diagnostic and therapeutic procedures

type of ventilation used (tracheostomy, endotracheal intubation, NIV)

time of ventilation (number of hours)

time of oxygen use (number of hours)

number of patients submitted to bronchoscopy

management of secretions (cough or manual assistance)

prevalence and scoring of symptoms (0 = no; 10 =maximum)

patient/doctor communication (easy, difficult)

drug consumption (morphine, benzodiazepine)

causes of death

patients discharged into a single room (yes/no)

family H 24 access (yes/no)

patients wishes fulfilled (yes/no)

involvement of a psychologist (yes/no)

involvement of a clergy (yes/no)

presence (yes/no), modalities (oral, written) of anticipated directives (yes/no)

do not resuscitate (DNR) order (yes/no)

Table 2 Clinical and demographic data of the studied
patients

Patients, n 87

Age, yrs (mean± sd) 75.5 ± 8.5

Patients> 80 y,% 25.2

Female,% 37

Length of stay, days (mean± sd) 31 ± 41

Marital status,%

Married living with the partner 56

Single 6

Separated/divorced 7

Widowed 26

Not declared 5

Employment activity,%

Retired 81

Full-time working at home 9

Disabled or unable to work 10

Cared at home due to illness/disability or old age,%

No 15

Yes, by person in the household 51

Yes, by person not in the household 34

COPD,% 45

Mixed,% 25

Other,% 30

Comorbidities, n (mean± sd) 5.2 ± 0.8

DRG care complexity score}(mean± sd) 2.5 ± 1.3

Location prior admission,%

Hospital 83

Home 17

Location of residence,%

Town 23

Village 77

legend – d, days; DRG, diagnostic related group; n, number; y, year.
}(0.5, minimum value: 4.4, maximum value).
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The majority of them died on mechanical ventilation
(MV) with prevalence of the invasive modality. The
number of patients who maintained NIV was twice that
of the intubated ones. The hours spent on mechanical
ventilation were extremely high both for invasive and
non invasive ventilation. Gastrostomy concerned a mi-
nority of patients. Secretion management was necessary
in more than 50% of the cases by the use of bronchos-
copy, manual care or mechanical devices.
Clinical data, drugs, end of life communication,

involved personnel, and organizational choices during
the last week of life are showed in Table 4. Breathless-
ness and secretion encumbrance were the main symp-
toms, doctors prescribed sedative in half of patients and
morphine only in 40% of the cases. In the majority of
cases patients died because of Acute Respiratory Failure
(ARF), while infective complications were the second
cause; palliative/end of life decisions were taken in 13%
of patients. Communication between patient and doctor
was good in the majority of cases although only in few
an advanced decision plan was available. Sustaining
figures as psychologist or clergy were marginal in the
multidisciplinary care. Patient’s and family wishes, aimed
at improving their relationships during in-hospital stay,
were obtained in a high percentage of subjects; indeed a
single room location was available only in 23% of cases.
This retrospective study presents lights and shadows

regarding end-of-life care of patients admitted to a
Rehabilitative Respiratory Unit dedicated to advanced
respiratory diseases.
As expected, died patients were aged, males, retired,

severely compromised, with previous experience in
hospitals for acute patients, with a long stay in our unit,
and the ARF was the more frequent cause of death.



Table 3 Procedures related to the patient in the last
week before death

Patients under invasive MV, %

Tracheostomized 33.2

Endotracheal intubation 14.8

Time of invasive MV, hours (mean± sd) 22.3 ± 3.1

Patients on NIV, % 29.9

Time of NIV, hours (mean± sd) 17.5 ± 3.4

Patients on O2 alone,% 22.1

Patients with gastrostomy,% 10

Secretion management, %

Submitted to bronchoscopy 14

Manual Care 17

Mechanical Devices 28

Diagnostic Therapeutic Procedures at patient’s
chart closure, n (mean± sd)

5.5 ± 0.8

legend - MV, mechanical ventilation; NIV, non invasive mechanical ventilation;
O2, oxygen.

Table 4 Clinical data, drugs, end-of-life communication,
involved personnel/organizational choices during last
week of patient’s life

Main symptoms* (mean± sd)

Dyspnoea 8.13 ± 1.13

Abdominal pain 2.08 ± 1.48

Agitation 5.47 ± 2.45

Pain 1.48 ± 1.55

Secretions encumbrance 6.96 ± 1.39

Prescribed drugs, %

Benzodiazepine 54

Morphine 40

H 24 oxygen 92

Causes of death, %

Acute Respiratory Failure 54.6

Palliative decision 8

Pneumonia 17

Sepsis 17

Withdrawal from MV 3.4

Patient-doctor communication

Easy, % 67

Difficult,% 13

Written Advanced Decision, % 4.6

Doctor/patient EOL speech, % 28

DNR order, % 13

Psychologist contact, % 17

Clergy contact, % 13

Single room availability, % 23

H 24 Family access, % 85

Patient’s wishes fulfilled, % 63

legend - * rank of patient’s subjective sensation (0, no;10, maximum);
DNR, do not resuscitation; EOL, end of life; MV, mechanical ventilation.
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Interestingly, the majority of these patients were mar-
ried, living in small villages, and cared at home by a
caregiver.
Only few respiratory patients reported to have had a

discussion about end-of-life care with their physician
[14]. This was due to different reasons such as: too little
time to discuss, unclear timing of discussion, psycho-
logical problems and necessities of repeated discussions.
Disease information, impact of symptoms, attitudes to

receive help and unmet needs remained important
causes of distress for respiratory patients [17].
Clinical condition, refuse, confusion, depression, and

total pain may limit the interpretation of the patient’s
wishes and these conditions might require a new
organizational planning by care staff to approach patient
and his family. In our experience testing patient's ability
to communicate with doctors is a crucial issue: in order
to overcome this important necessity, we have evaluated
patient’s competence regarding the knowledge of his
clinical situation through the involvement of his family.
This latter allowed us to experience a better way to com-
municate patient’s care project especially when it had to
be moved from ''cure'' to palliation.
Our data show that in the majority of cases, communi-

cation with patients was easy and difficult only in 13% of
cases. The variability of care information witnesses the
importance of an individual approach to patients with
an apparently homogenous disease.
The alternative use of NIV has been suggested to

patients and families who previously chose Endotracheal
Intubation (EI) [11-19].
Excluding patients yet trachestomized at admission,

30% of our patients chose NIV, that was necessary for
several hours per day. NIV was applied after careful
discussion of its goals with explicit information on suc-
cess and failure by experienced personnel and in an ap-
propriate healthcare setting. Only few patients were
submitted to EI.
In the Anglosaxon world, Do-Not-Resuscitate (DNR)

order is the more frequent patients' preference (from 40
to 77%) [20] as the decision of not using mechanical
ventilation (from 12 to 31%) [20]. COPD patients’ pre-
ferences (MV access, comfort assistance, DNR order)
were similar to those of patients with cancer; however,
COPD patients usually die in hospital more frequently
under MV (70 vs 20%) [21], tube feed (39 vs 19%) [21],
and after cardiopulmonary resuscitation (CPR) man-
ouvres (25 vs 8%) [21].
In our study we reviewed the low percentage of

patients with advanced care planning or DNR order, and
we can confirm that, despite these patients were able to
indicate their preferences regarding life sustaining
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treatments, burden and outcomes, their preferences were
rarely discussed with their specialist physicians and more
rarely were written for future sudden decisions [22].
Patients’ preferences regarding treatment choices may

change over time. Our patients who experienced aggres-
sive interventions (gastrostomy, tracheostomy or EI),
more likely married and living in small villages, found
these interventions acceptable for their life-extending.
The perceived family quality of dying and care have

been studied, and they require some interventions and a
more direct contact with the family members [23], as
the family’s satisfaction often is poor after doctor’s
speaking [24]. In our practice, information was provided
on practical aspects (hospital visiting, accommodation,
carers access) offering to the family free access to the
patient and answering to patient’s requests as much as
possible.
Patients with advanced COPD who die within 1 year

have substantial comorbidities and symptoms [20]. Pre-
vious literature has confirmed that respiratory patients
complain of heavy pain throughout the last period of
their life while 2/3 have serious dyspnoea [15].
In the last three days before death, COPD patients

suffer of severe dyspnoea, pain and confusion, and the
breathless is the main symptom [25].
A previous study has implemented Integrated Care

Pathways (ICPs) in order to set standards of care for
symptom control in the last period of life [26]. Pain, agi-
tation, and respiratory secretions have been controlled,
so demonstrating that ICPs may provide a way to meas-
ure symptom control in dying patients [26].
Difficulties in palliating dyspnoea and secretion en-

cumbrance were common in our patients. We revised
the treatment of pain, agitation, and respiratory secre-
tions by setting appropriate, although insufficient, pre-
scription of sedative drugs and specific care.
Psychologists and clergy were rarely involved in our

team due to under-estimation of psychological and reli-
gious needs, lack of personnel time or patient/family re-
fuse. The religious tradition, if any, of both patient and
family should be identified and pastoral support offered.
In view of the patient's religion, any special needs, both
around the time of dying and after death, should be
identified. The current data have confirmed that quality
of communication between patient and physician about
end-of-life care needs further improvement [22].

Conclusions
Our study presents some limitations, especially in rela-
tion to the sample size of the studied population and to
the typology of the hospital site. However, these prelim-
inary data suggest that the organization of health care
and some aspects of the disease may play a role. How-
ever, the interpretation of these data should be made
with caution, since the results refer only to data from
the in-hospital medical records.
In order to understand the death rate (3.3%), clinical

conditions and preferences of patients, it can be interest-
ing to analyze the role of our reference center. It offers
integrated rehabilitative programs to reduce dependen-
cies in advanced patients with long history of chronic
disease coming from nearby hospitals for acute patients.
This peculiar “mission” might have influenced some of
the shown/reported data, limiting a generalization of the
results, but adding significant novelty to this field.
It is very difficult to establish criteria concerning the

best place where to solve needs of respiratory patients in
end of life stages. According to the local available
resources, care plans to sustain patient’s necessities have
to be established. Moreover, further studies are needed
to individuate the organizational support necessary for
respiratory clinicians to effectively deal with these issues.
In particular, knowledge related to the process of dying
and quality of care in the last days and hours of life
should be improved. Finally, our study confirms that also
in a Rehabilitative Unit patients affected with respiratory
diseases do not always receive by clinicians the attention
and care they should ideally have.
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