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ABSTRACT

The purpose of this study was to have a nationwide snap-
shot of the characteristics of patients hospitalized in Internal
Medicine Units (IMUs) for exacerbation of chronic obstruc-
tive pulmonary disease (COPD), and to assess applicability
and contents of a specific Hospital Discharge Form for the
patient with exacerbation of COPD discharged from IMUs.
This was a prospective study in 44 IMUs in Italy, enrolling
patients hospitalized with a diagnosis of COPD exacerbation.
Information concerning clinical characteristics of patients,
and treatment for COPD at discharge was collected. Specific
documents for monitoring of clinical conditions and adher-
ence to therapies as well as a form including individual indi-
cations for clinical controls, instrumental tests, etc. were
provided upon discharge. Four hundred and seventy-two pa-
tients were enrolled (68% male). According to GOLD classi-
fication 2015, patients with classes A to D were 12%, 27%,
31%, and 30%, respectively. Triple therapy was prescribed in
14% of GOLD A and 51% of GOLD D patients. Around 10%
of patients for each GOLD class received no specific therapy.
The vast majority of patients (85%) received instructions on
the correct use of inhalers, and in most cases (85%), the qual-
ity of counseling was considered optimal/adequate. Indication
for performing chest X-ray, spirometry, or blood gas analysis
following discharge was addressed to 29%, 59% and 52.1%
of patients, respectively. The follow-up sheet for COPD used
in our study was shown as applicable. This highlighted the
need for greater awareness and more standardized procedures
within IMUs in the post-discharge phase.
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Introduction

Chronic obstructive pulmonary disease (COPD) is
the most common chronic lung disease, reaching a
prevalence of 20% in people over the age of 70 and
currently being the fourth most important cause of
death worldwide1 and on target to become the third by
2020. COPD is also one of the biggest causes of mor-
bidity, and the costs related to this disease are expected
to increase globally due to progressive exposure to
risk factors and ageing population.2

In the hospital setting, and in particular, in Internal
Medicine Units (IMUs), COPD is one of the most com-
mon diseases encountered, both as a primary diagnosis
for hospitalization and in cases with multiple concomi-
tant diseases.3 The presence of this disease should be
checked for in all people exposed to risk factors (smok-
ing, occupational exposure, etc.) and with symptoms
such as shortness of breath at rest or under stress, pro-
ductive cough, and frequent bronchitis in their histories,
even if they have other diagnoses at admission.4

Given the above, there is a need for increased
awareness and accountability of the internist and/or
the identification of specific training pathways that re-
sult in better engagement in COPD management, as a
chronic disease with frequent flare-ups, and thus de-
serving particular and competent attention. 

It is well established that optimal management of
COPD in hospitalized patients requires specific expe-
rience and management expertise during hospitaliza-
tion in order to better address and overcome the
patient’s acute/critical phase. However, it is also well
known that discharge is a critical and crucial step to
achieving one of the main goals in COPD manage-
ment: a reduction of exacerbation.5 Exacerbations are
accompanied by a progressive decline in respiratory
function and frequent re-hospitalizations, which rep-
resent a significant social burden, amongst other fac-
tors. Taking appropriate measures that support
discharge protection can allow a better self-manage-
ment by the patient (or caregivers) at home6-8 and, in
terms of integration between the local health service
of primary care and the hospital, the implementation
of appropriate monitoring and follow-up strategies. 

In recent years, the Italian Scientific Society of In-
ternal Medicine (FADOI) has dedicated significant re-
sources to the training of Internists, for proper
management of patients with COPD. In keeping with
the idea that the time of discharge is a key moment in
initiating a good chronic patient management process,
a few years ago the Scientific Society proposed a tem-
plate of Hospital Discharge Form specifically de-
signed for patients with COPD.9 The proposal to use
this Form is based on the assumption that there are
some documented conceptual and operational bound-
aries in the management of COPD, such as a prevalent

focus on the acute phase of the disease, limited adop-
tion of specific management tools, with the conse-
quent risks of inadequate discharges, heterogeneous
behavior between Centers, modest sensitivity to con-
trols on therapeutic adherence, and poor communica-
tion with primary care health services. In this regard,
we find that increased awareness among patients and
their families/caregivers, and better involvement of
primary care facilities could be facilitated by a struc-
tured and personalized transmission of information
aimed at optimizing patient’s therapy and monitoring.

With the study described in this paper, the objec-
tives of FADOI were: i) to provide an updated picture
of the main characteristics of patients admitted to In-
ternal Medicine for COPD exacerbation, the diagnos-
tic plans, and treatments used; ii) to focus on the point
of discharge, systematically collecting (through a Hos-
pital Discharge Form, a checklist and follow-up sheet)
any indications that the physician wishes to transmit
to the local health service and to the patient/caregiver
to facilitate the patient’s continuity of care and self-
management behaviors. 

Materials and Methods

The SDO-ARCA (SDO is the acronym that quali-
fies, in Italy, the form for hospital discharge - ARCA
acronym for Active listening, scientific Rigor, Con-
nectivity and Adherence to therapy) study involved 44
Internal Medicine Units in Italy, in the period January
2016 - December 2017. 

Consecutive patients admitted with a diagnosis of
COPD exacerbation were included in the study, who
were discharged from the IMUs and gave their in-
formed consent to participate in the project. No exclu-
sion criteria were set, except for patients with
cognitive impairment unable to follow inhaled therapy
correctly and, more generally, to comply with moni-
toring/follow-up guidelines provided in COPD-spe-
cific discharge documents.

With regard to the period of hospitalization, infor-
mation was collected for each patient, such as age,
gender, smoking habits, present comorbidities, known
diagnosis or first diagnosis, history of exacerbations,
clinical presentation at admission, functional, instru-
mental, and laboratory disease activity parameters (in-
cluding natriuretic peptides and eosinophils), the
possible execution of specific instrumental tests (e.g.
spirometry, echocardiogram, etc.), drug and non-drug
therapies, and COPD therapy at discharge.

The discharge checklist used in the study met the
appropriateness criteria for discharge reported in the
literature, as well as information on the use and quality
of inhaled therapy, smoking habits and vaccinations,
clinical monitoring scores such as COPD Assessment
Test and St. George’s Respiratory Questionnaire, ac-
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tivation of home care, and delivery of self-service in-
formation booklet. The follow-up sheet included the
modalities of clinical-instrumental monitoring, the de-
tection of the number of exacerbations, and the dead-
lines of subsequent observations, as well as any
comorbidities present.

This documentation was completed by the Physi-
cian electronically and delivered to the patient in paper
form, to monitor the diagnostic-therapeutic path, and to
be passed on to the General Practitioner as well. For
each patient, depending on the specific clinical needs,
the attending physician who completed the Hospital
Discharge Form also determined the follow-up period
by which the proper specialist and diagnostic examina-
tions should be performed, as well as the methods for
monitoring the adherence to treatment prescriptions,
and the possible occurrence of any major clinical
events. The choice of follow-up duration, as well as of
diagnostic and treatment program, was left to the judg-
ment of the Internist who discharged the patient follow-
ing the best medical practice for the individual patient,
and not based on standardized study-specific programs.

Due to the descriptive and exploratory aim of the
project, no formal calculation of the sample size was
planned. Categorical variables were expressed as ab-
solute number and percentage and continuous vari-
ables as mean and standard deviation or median and
interquartile range, depending on the normal or non-
normal distribution of data.

The study is a not-for-profit project, sponsored by
the Italian Scientific Society of Hospital Internal Med-
icine FADOI, and was conducted in accordance with
Good Clinical Practices for Clinical Research and
Regulations in Italy. In particular, the study project
was approved by the Ethics Committee of reference
for the coordinating site (Marche Region Ethics Com-
mittee) and subsequently by the corresponding Ethics
Committees of all the participating sites. Each patient
has given his/her informed consent for participation
in the study and to use their data for research purposes.
In order to assure subject confidentiality, data were
pseudo-anonymized by means of a patient identifica-
tion number and avoiding details such as date of birth
and address. The link between patient study identifi-
cation and information collected for the registry was
maintained at the study sites only, and therefore un-
available for the staff of the Sponsor.

Results

Overall, 472 patients were enrolled in the study
(median 11 for each site, range 1-29). Table 1 shows
the main general patient’s characteristics.

Figure 1 shows the distribution of COPD treat-
ments at discharge for the different classes established
by the GOLD 2015 stratification.

At the time of hospital discharge, 401 patients
(85%) had received instructions on the correct use of
inhalers. In 27% of these patients, the quality of coun-
seling and teach-back detection modes were optimal,
adequate in 58%, and inadequate in 15%.

Table 2 presents the main indications in the fol-
low-up sheet regarding general management and the
type of controls expected after patient discharge.

[page 158]                                               [Italian Journal of Medicine 2020; 14:1321]

Article

Table 1. General characteristics of the patients enrolled
in the study.
Variable                                                                General study
                                                                          population (n=472)

Age (mean±SD)                                                         75.1±5.3

Male sex                                                                  321 (68.0%)

Known diagnosis of COPD at admission
-   Yes                                                                       321 (68.0%)
-   No                                                                        151 (32.0%)

Smoking habit
-   Smoker                                                                  113 (24%)
-   Previous smoker                                                   194 (41%)
-   No smoker                                                            165 (35%)

The most important concomitant diseases
-   Arterial hypertension                                          169 (35.8%)
-   Atrial fibrillation                                                 104 (22.0%)
-   Heart failure                                                         57 (12.1%)
-   Diabetes                                                                 25 (5.3%)
-   Ischemic cardiopathy                                            24 (5.1%)
-   Venous thromboembolism                                     9 (1.9%)
-   Osteoporosis                                                           5 (1.0%)
-   Other                                                                    70 (14.8%)
-   Not defined                                                             9 (1.9%)

The prevalent clinical presentation at admission
-   Dyspnea                                                               227 (48.1%)
-   Respiratory insufficiency                                     76 (16.1%)
-   Cough                                                                    33 (7.0%)
-   Fever                                                                     28 (5.9%)
-   Re-exacerbation of COPD                                    14 (3.0%)
-   Pneumonia                                                             14 (3.0%)
-   Heart failure                                                           5 (1.0%)
-   Other                                                                    75 (15.9%)

Number of re-exacerbations of COPD
-   1                                                                           302 (64.0%)
-   2                                                                           103 (21.8%)
-   3                                                                            51 (10.8%)
-   ≥4                                                                          16 (3.4%)

Clinical scores
mMRC
-   0-1                                                                         373 (79%)
-   2-4                                                                          99 (21%)
CAT
-   0-9                                                                         293 (62%)
-   10-20                                                                      85 (18%)
-   21-30                                                                      80 (17%)
-   >30                                                                         14 (3%)

GOLD classification 2015
-   A                                                                            57 (12%)
-   B                                                                           128 (27%)
-   C                                                                           145 (31%)
-   D                                                                           142 (30%)

SD, standard deviation; COPD, chronic obstructive pulmonary disease; mMRC, Mod-
ified British Medical Research Council Questionnaire; CAT, COPD Assessment Test
[None, score <5; Low, score 5-9; Medium, score 10-20; High, score 21-30; Very High,
score >30].
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Discussion and Conclusions

Few data are available in the literature regarding
the diagnostic and therapeutic pathway of patients
with exacerbation of COPD immediately after hospi-
talization.10 The key objectives of this study were to
provide a reliable profile of COPD patients admitted
to IMUs in terms of clinical presentation, comorbidi-
ties, and history of exacerbations, as well as a picture
of the types of treatments used by Internists for
COPD. Further, we tested a post-discharge monitoring
strategy in order to evaluate the applicability of some
management tools (such as dedicated reports and dis-
charge checklists, as well as follow-up sheets created
for that purpose and disease-specific7), used system-
atically in a large number of Italian IMUs.

In general, the phenotype of the patient hospital-
ized in Internal Medicine for exacerbation of COPD
is of an older person, predominantly male, usually
with a known diagnosis of COPD and a former or cur-
rent smoker, with predominantly cardiovascular or
metabolic comorbidities, with dyspnoea and respira-
tory failure as the main clinical manifestations at ad-
mission, and usually with a history of 1-2
exacerbations/year and in most cases with mild-mod-
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Figure 1. Treatment for chronic obstructive pulmonary
disease at discharge, according to GOLD class. ICS, in-
haled corticosteroid; LABA, long-acting β-adrenoceptor
agonist; LAMA, long-acting muscarinic agonist; OCS,
an oral corticosteroid.

Table 2. Main indications delivered at discharge through
the follow-up sheet used in the study.
Indication                                                             General study
                                                                          population (n=472)

Planned duration of follow-up
-   1 month                                                               152 (32.2%)
-   2-3 months                                                          135 (28.6%)
-   4-6 months                                                          129 (27.3%)
-   9 months                                                                11 (2.3%)
-   12 months                                                              45 (9.5%)

Clinical control
-   General Practitioner                                            191 (40.5%)
-   Specialist                                                             152 (32.2%)
-   Self-monitoring                                                   129 (27.3%)

Chest X-ray
-   1-3 months                                                            56 (11.9%)
-   4-6 months                                                            52 (11.0%)
-   12 months                                                              29 (6.1%)
-   Not necessary                                                      335 (71.0%)

Spirometry
-   1-3 months                                                          123 (26.1%)
-   4-6 months                                                           99 (21.0%)
-   12 months                                                             56 (11.9%)
-   Not necessary                                                      194 (41.0%)

Blood gas analysis
-   1-3 months                                                          128 (27.1%)
-   4-6 months                                                           99 (21.0%)
-   12 months                                                              19 (4.0%)
-   Not necessary                                                      226 (47.9%)

Monitoring of comorbidities 
-   Disease 1                                                              93 (19.7%)
-   Disease 2                                                              60 (12.7%)
-   Disease 3                                                               18 (3.8%)
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erate symptoms in the stable phase of the disease.
As previously reported, it is undoubtedly impor-

tant to reflect on discharge treatments concerning
GOLD class,11 and this is confirmed according to our
data. Virtually all treatment options are in stage A,
with dual or triple therapy in approximately 50% of
cases, which rises to 60% in stage B. In stage C, we
should consider that approximately 15% of patients
have no therapy or oral steroids. Finally, triple therapy
is present in 50% of stage D patients, and also in this
case, 10% of patients are without therapy and 4% are
treated with oral steroids. 

One of the main objectives of the study was to
focus on the time when the patient is discharged from
hospital, in order to promote systematic prevention of
exacerbations and re-hospitalizations.12 To this end,
the Internist can and should use therapeutic algo-
rithms, minimizing the risk of inappropriateness, sug-
gesting more beneficial treatments for the patient, and
facilitating the application of simplified (and therefore
more viable) and more homogeneous behaviors. This
is also to take advantage of the fact that we currently
have COPD treatments that can reduce hospitaliza-
tions and mortality by differentiating the drugs used
based on the characteristics of the individual patient.13

In order to optimize the effects of treatments, the
proper utilization of devices and the effective control
of therapeutic adherence are crucial.14

The follow-up sheet used in our study was shown
as applicable. It was used to define the modality of
clinical control after discharge and the people who
performed it, and to assess the appropriateness and
timing of subsequent tests, for example in terms of
blood gas reassessment; in 48% of cases, the latter
was deemed unnecessary, even though with some
physiological doubts. It should be noted that the pro-
portion of patients for whom a medical check is con-
sidered necessary is quite high (73%), but the
indication to perform a subsequent chest X-ray oc-
curred in 29% of cases; the spirometry test was not
prescribed in 41% of patients for up to 1 year. The
proportion of patients for whom a check was deemed
necessary within a brief period of time was quite
high (61% of patients within 3 months). Finally, it is
not very encouraging to see that the activation of lon-

gitudinal checks for comorbidities was only sched-
uled for 19% of patients, and this despite established
evidence of the weight and role of comorbidities in
the case of a COPD patient admitted to Internal Med-
icine.15 These indications, as much as they can be dis-
cussed and interpreted in different ways, still
represent a snapshot of the real world, which is one
of the strengths of this project, providing useful in-
sights for education and awareness.

In conclusion, the study has allowed us to have a
nationwide description of the characteristics of pa-
tients with COPD exacerbation admitted to IMUs,
and of the treatments prescribed according to the
GOLD criteria. The results confirmed the multimor-
bidity and complexity that characterize patients with
this disease, and they have allowed us to document
how treatment options are used. Although it analyzed
a relatively small cohort of patients, the study also re-
ported what would be the main indications for post-
discharge management of the patient with COPD.
This has highlighted the need for greater awareness
and more standardized procedures within IMUs for
the management of patients with COPD, especially
in the post-discharge phase. In this perspective, our
findings seem to encourage greater focus on some
COPD-specific diagnostic and monitoring proce-
dures, which could also be useful for better manage-
ment of frequently occurring comorbidities. All of the
above is more COPD patient-oriented rather than
something simply aimed at treating the disease. This
process may also be pursued further through the
adoption of COPD-specific documentation, including
a dedicated report and discharge checklist, and a fol-
low-up sheet like those used and tested in the study.
These might allow better patient monitoring, by es-
tablishing a communication channel with the local
health services for outpatients, and greater involve-
ment and accountability of the patient/caregiver. In
the future, such documentation may be integrated into
a comprehensive model including address lines for
inhaled therapy and, more generally, for optimized
home management, to be disseminated at IMUs
through structured training pathways (e.g. outreach
visits) that also include longitudinal analyses of pro-
cedural and outcome improvements.
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APPENDIX I

Specific Hospital Discharge Form for the patient with exacerbation of COPD discharged from Internal
Medicine Units (IMUs) (available online).
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APPENDIX II

We would like to mention and thank all the members of the SDO-ARCA Study Group who actively con-
tributed in the enrolment of patients and data collection (listed per center and according to the number of en-
rolled patients):

M. Candela, M. Onesta, (Fabriano - AN); S. Marengo, C. Norbiato (Torino); M. Bigliocca, M. Campanini,
E. Catania, E. Maggi (Novara); A. Brucato, A. Cammà (Bergamo); R. Pastorelli, S. Di Simone (Colleferro -
RM); R. Frediani, A. Moschella (Verbania - VCO); G. Panigada, L. Teghini, R. Pierotello, L. Venturini (Pescia
- PT); L. Rasciti, M.L. Cipollini, E. Sagrini (Ravenna); A. Benvenuto, A.M. Carella (San Severo - FG);
L. Anastasio (Vibo Valentia); E. Leva (Acerra - NA); L. Muraca, L. Ammendola, G. Putortì, C. Madeo, P. Salerno
(Corigliano Calabro - CS); L. Magnani, P. Cavallo, A. Gallia (Voghera - PV); F. Corradi, S. Fruttuoso (Firenze);
L. Vendemiale, C. Capurso (Foggia); L.E. Adinolfi, A. Santoro (Marcianise - CE); E. Chessa (Oristano);
R. Risicato, E. Cristaldi (Augusta - SR); L. Procopio, A. Raco, S. Pavano (Menaggio - CO); D. Manfellotto,
P. Anselmi, G. B. Capoccetta (Roma); L. Morbidoni, S. Arduino (Senigallia - AN); F. Nasso, R. M. Macchione,
V. Gioffrè (Polistena - RC);V. Catania, G. Di Vita (Gela - CL); M. Di Natale, P. Lotti, S. Zanieri (Prato);
V. Provenzano, D. Brancato, M.L. Lo Cascio (Partinico - PA); F. Colombo, A. Carbone (Milano); S. Ballestri,
F. Lami (Pavullo nel Frignano - MO); A. Salvi, C. Nitti (Ancona); M. Favro, V. Tomaselli (Asti); A. Puleo,
C. Lucia (Palermo); F. Sdanganelli (Taranto); S. De Carli (Udine); M.C. Bertoncelli, C. Manfrinato (Vercelli);
M. Marvisi, S. Ramponi (Cremona); P. Ghiringhelli, P. Novati (Saronno - VA); A. Fontanella, M. Poggiano
(Napoli); M. Fioretti (Terni); G. Zavarise (Recco - GE); A. Sacchetta, A. Vendrame; S. Guzzon (Conegliano
Veneto - TV); A. Mazzone, G. Bonardi (Legnano - MI); A. Zuccoli (NA); G. Battaglia, G. Ciarallo (Santorso - VI).
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