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Abstract.copd is a chronic pathological condition of the respiratory system characterized by persistent and par-
tially reversible airflow obstruction, to which variably contribute remodeling of bronchi (chronic bronchitis), bron-
chioles (small airway disease) and lung parenchyma (pulmonary emphysema). copd can cause important systemic
effects and be associated with complications and comorbidities. the diagnosis of copd is based on the presence
of respiratory symptoms and/or a history of exposure to risk factors, and the demonstration of airflow obstruction
by spirometry. gard of Who has defined copd “a preventable and treatable disease”. the integration among
general practitioner, chest physician as well as other specialists, whenever required, assures the best management of
the copd person, when specific targets to be achieved are well defined in a diagnostic and therapeutic route, pre-
viously designed and shared with appropriateness. the first-line pharmacologic treatment of copd is represented
by inhaled long-acting bronchodilators. in symptomatic patients, with pre-bronchodilator FeV1 < 60%predicted
and ≥ 2 exacerbations/year, ics may be added to laba. the use of fixed-dose, single-inhaler combination may
improve the adherence to treatment. long term oxygen therapy (ltot) is indicated in stable patients, at rest while
receiving the best possible treatment, and exhibiting a pao2 ≤ 55 mmhg (so2<88%) or pao2 values between 56

and 59 mmhg (so2 < 89%) associated with pulmonary ar-
terial hypertension, cor pulmonale, or edema of the lower
limbs or hematocrit > 55%. respiratory rehabilitation is ad-
dressed to patients with chronic respiratory disease in all
stages of severity who report symptoms and limitation of
their daily activity. it must be integrated in an individual pa-

correspondence: Franco Falcone
department of pneumology, gVM care & research,
Villalba & Villa torri hospital
Via di roncrio 25
40136 bologna, italy
e-mail: franco.falcone@aiporicerche.it

Review

sarcoidosis Vasculitis and diFFuse lung diseases 2014; 31; suppl 1; 3-21 © Mattioli 1885

note: this article is available in a different format in Multidisciplinary respiratory Medicine 2014; 9: 25, Multidisciplinary respiratory
Medicine paper version 2013;8(3-4):i-XV, rassegna di patologia dell’apparato respiratorio 2013;28(5):235-250, rivista società italiana
di Medicina generale 2014;(1):5-19 and on aiMar, aipo, siMer and siMg websites (www.aimarnet.it, www.aiponet.it,
www.simernet.it, www.simg.it).



4 g. bettoncelli, F. blasi, V. brusasco, et al.

1. Introduction

respiratory diseases currently represent the sec-
ond cause of death worldwide, though they are un-
derestimated. because of the increasing life span of
general population and the persisting smoking habit,
chronic obstructive pulmonary disease (copd) is
expected, based on the current trends of incidence, to
become the third cause of death worldwide by 2020.

symptoms of copd, cough, phlegm, and dys-
pnea, are often overestimated and the diagnosis is
made only in the sixth decade of life, when the pa-
tients are already in the moderate-to-severe stage
and lung function is impaired. Frequently, the diag-
nosis is made when the patient is hospitalized be-
cause of an exacerbation, which points to the inade-
quacy of the current standards for diagnosis and
treatment.

this document is an update of the copd
guidelines published in italy by the national agency
for regional health services (age.na.s.) and is
intended to offer an instrument for practical and in-
tegrated management of copd, aiming at appro-
priateness of diagnosis and therapy. the document is
addressed to pulmonologists and other specialists
working either inside or outside hospitals, general
practitioners, other health professionals, patient’s as-
sociations, and institutions at national, regional, or
local level. Figure 1 shows general guidelines for
copd management.

the document has been prepared by a working
group appointed by the three major national respira-
tory societies (aiMar, aipo e siMer) and the
italian society of general Medicine (siMg). rep-

resentatives of the italian Ministry of health and
age.na.s. were involved as external independent
observers to warrant for ethical, social and solidarity
principles.

the reference list of each chapter is meant to be
essential and not exhaustive regarding the informa-
tion given.

Methodological note

health information is the spread of any health-
related information, without assessment of the im-
pact that the message has on addressees. it can be
done by direct verbal messages, movies, brochures,
posters, or other media (e.g. web) (1-2).

health education is a set of general informa-
tion on behavioral norms, knowledge, attitudes,
habits and values that contribute to expose to or pro-
tect from harm to health. it applies to both healthy
and sick people. it includes general norms that can
be learnt in different contexts, such as family, school,
society and health organizations (1-2).

therapeutic education is a set of educational
activities in favor of specific categories. it is put into
action by transmission of knowledge, training to
achieve skills and promote behavioral changes. it re-
quires that educators have specific knowledge of sci-
ence and communication, with proficiency in the use
of specific methodologies and verification of results
(3).

the goal of health education is to improve the
efficacy of treatments for chronic pathological con-
ditions through the active and responsible participa-
tion of patient to therapeutic plan. the improvement

tient tailored treatment as it improves dyspnea, exercise performance, and quality of life. acute exacerbation of
copd is a sudden worsening of usual symptoms in a person with copd, over and beyond normal daily variabil-
ity that requires treatment modification. the pharmacologic therapy can be applied at home and includes the ad-
ministration of drugs used during the stable phase by increasing the dose or modifying the route, and adding, when-
ever required, drugs as antibiotics or systemic corticosteroids. in case of patients who because of copd severity
and/or of exacerbations do not respond promptly to treatment at home hospital admission should be considered.
patients with “severe or “very severe copd who experience exacerbations should be carried out in respiratory unit,
based on the severity of acute respiratory failure. an integrated system is required in the community in order to en-
sure adequate treatments also outside acute care hospital settings and rehabilitation centers. this article is being si-
multaneusly published in Multidisciplinary Respiratory Medicine 2014; 9:25(Sarcoidosis Vasc Diffuse Lung Dis 2014;
31 Suppl 1: 3-21)

Key words: copd, integrated care, management
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of life-style in support of treatments and the partici-
pation in the choice of changes account for a greater
efficacy of treatments and psycho-physical personal
well-being.

2. COPDDefinition and diagnosis

2.1 Definition

copd is a chronic pathological condition of the
respiratory system characterized by persistent and
not fully reversible airflow obstruction, to which vari-
ably contribute pathologic change of bronchi (chron-
ic bronchitis), bronchioles (small airway disease) and
lung parenchyma (pulmonary emphysema). copd

is caused by the inhalation of noxious agents, mainly
tobacco smoke, which cause chronic inflammation by
various mechanisms. clinical manifestations are
chronic cough and phlegm, dyspnea and reduced exe-
rcise tolerance.

2.2 Pathophysiology

chronic airflow obstruction is the results of a
combination of various abnormalities differing for
type, site, severity and extent. in a number of pa-
tients, perhaps the majority, the reduced caliber of
airways, mainly the more peripheral ones with a di-
ameter < 2 mm (1,4), due to inflammation, mucous
hypersecretion and remodeling, and the destruction
of lung parenchyma may cause:

Figure 1. general guidelines for prevention and care of chronic respiratory diseases
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• Static lung hyperinflation, i.e., an increase in
the volume at which lung and chest wall are at
static equilibrium, due to reduction of lung
elastic recoil pressure.

• Dynamic lung hyperinflation, i.e., an increase of
end-expiratory lung volume above the static
equilibrium volume, due to increased airflow
resistance. in more severe patients it may be
present even at rest; in less severe ones it oc-
curs when either minute ventilation is in-
creased, e.g., during exercise, or airflow resis-
tance is further increased, e.g., during exacer-
bations.

• Ventilation-Perfusion mismatching.
copd can cause important systemic effects

and be associated with complications and comor-
bidities, common in elderlies or more severe cases.
copd is the commonest cause of chronic respirato-
ry failure and disability.

2.3 Diagnosis

the diagnosis of copd is based on a history of
exposure to risk factors, either associated or non-as-
sociated with respiratory symptoms, and the demon-
stration of airflow obstruction by (simple) spirome-
try and additional pulmonary function tests.

a ratio of 1-s forced expiratory volume (FeV1)
to vital capacity (FeV1/Vc) remaining below the
limit of normality 15-30 min after the inhalation of
a bronchodilator (salbutamol 400 μg) is sufficient to
confirm the diagnosis. the fixed ratio
FeV1/FVc<70%, frequently used as a lower limit of
normality yields falsely negative results in subjects
aged < 50 years and falsely positive results in those
aged > 50 years (5-7). therefore, the use of the 95°
percentile of predicted FeV1/Vc for age and sex is
recommended. it must also be noted that the vital
capacity measured with a forced expiratory maneu-
ver (FVc) may be underestimated compared with
that measured with a slow maneuver (Vc). the
functional abnormality of copd can be character-
ized by comprehensive physiological studies, which
should be included in the diagnostic process in addi-
tion to simple spirometry. these include the mea-
surement of absolute lung volumes, particularly
residual volume (8) and functional residual capacity,
and lung diffusion capacity for carbon monoxide
(dlco) to evaluate the degree of lung hyperinflation,

gas trapping, and the presence of pulmonary emphy-
sema (9,10).

spirometry is a necessary investigation to con-
firm the diagnosis of copd and represents, togeth-
er with symptoms, quality of life, frequency and
severity of exacerbations, and frequency of hospital-
izations, a major criterion to evaluate clinical condi-
tion and to make choice of the most appropriate
treatment. if the subject is unable to perform accept-
able spirometry maneuvers, the doctor should treat
him/her as “suspected copd” based on history and
clinical data. persisting or recurrent episodes of
cough, sputum for several consecutive days and res-
piratory infections (cold, flu-like syndrome, bronchi-
tis) with slow resolution and, mainly, dyspnea dis-
proportioned to effort or age are signs that must be
reported to the general practitioner. this is in charge
of recording the respiratory symptoms of his/her pa-
tient (also using the respiratory risk chart for
copd) and referring him/her for appropriate diag-
nostic investigations, particularly spirometry and/or
pulmonologist’s visit. general practitioners are also
in charge for active search of new cases, through the
use of questionnaires suitable for case finding among
individuals potentially affected by copd. the use
of an electronic record carefully updated with pa-
tient’s data enables the general practitioner and the
specialist to monitor disease progression. scientific
societies must be active in pursuing this goal, while
the central and local institutions must sensitize the
general population. Figure 2 shows the diagnostic
procedure for copd.

3. Integrated hospital and primary care of
the patient with stable COPD

the global alliance against chronic respira-
tory diseases (gard) of the World health orga-
nization (Who) has defined copd “a preventable
and treatable disease”; hence a great responsibility is
cast on government and health local authorities, on
hospital chest physicians, on primary care physi-
cians and staff and, last but not least, on scientific so-
cieties.

gard recommends that national health sys-
tems works to get the following goals:

• total tobacco control (as a cause of copd)
and control of other (less relevant) risk factors;
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Figure 2. proposal of diagnostic procedure and case finding for copd

1) active search for symptoms even by ad hoc questionnaires every year or every other year if there is risk;
2) use of risk charts of cnr-iss;
3) spirometry;
4) global spirometry (with assessment of residual volume);
5) regarding other respiratory diseases or other systems.

• health education driven actions toward gener-
al population for primary and secondary pre-
vention;

• copd screening with simple and affordable
means;

• professional education of health staff to risk
factors (primary prevention), to screening pro-
cedures (also identifying individuals with per-
sonal characters putting them at risk of devel-
oping copd) and to optimal and sustainable
treatments;

• patient education to self management of
copd;

• a copd care network of health staff aimed at
integrating the current fragmented ultra-spe-
cialistic knowledges using well known, shared
guidelines and protocols.

3.1 Follow up of stable COPD patient

Key points

the management of a person suffering from
copd can reach high complexity levels during
the advanced stages when reduced gas exchanges,
reduced exercise capacity, increasing breathleness
and important cardio-vascular, metabolic, onco-
logic and psychiatric comorbidities can be associ-
ated with a severe functional deficit.

this sub-population of patients with ad-
vanced copd, even if a small proportion of the
total population, is responsible for the highest use
of heath system resources, having a strong impact
on nhs. it requires a complex management, co-
ordinated between specialized and primary care.
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the best management can be attained with a
careful integration among chest physician, gener-
al practitioner as well as other specialists, whenev-
er required.

For each health professional specific tasks
should be defined, which should be included in
diagnostic and therapeutic pathways, previously
designed and shared for each severity stage of the
disease.

table 3.1 shows the proposals for the follow up
of copd, according to different severity stages.
Which type of control, by which health professional
and at what time is carried out are also specified.

Table 3.1. planning copd monitoring

planned actions

timing

smoking cessation, if a
smoker

clinical check (including
body Mass index,
questionnaires and
assessment of risk
factors)

pulsoximetry

Flow-volume curve

chest physician
consultation

Full spirometry

diffusion test (dlco)

chest-X-ray*

eKg*

eKg cardiac ultrasound

blood gas analysis (bga)

6-min walking test

nocturnal pulsoximetry*

Monitoring chronic
bronchitis (without flow
limitation) or mild
copd
(FeV1/cV<lln and
FeV1>80%) without
symptoms

every other year

every physician/nurse or
smoking cessation clinic

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physician

respiratory function unit*

radiology

chest physicians and
general practitioner

Monitoring copd with
FeV1<80% and/or
exercise dyspnea and/or
comorbidities

every year

every physician/nurse or
smoking cessation clinic

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physician

respiratory function unit

respiratory function unit*

radiology

chest physicians and
general practitioner

specialized unit

respiratory function unit

respiratory function unit

Monitoring copd with
FeV1<60% and/or
exercise dyspnea and/or
frequent exacerbations
and/or comorbidities

every year

every physician/nurse or
smoking cessation clinic

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physician

respiratory function unit

respiratory function unit*

radiology

chest physicians and
general practitioner

specialized unit

respiratory function unit

respiratory function unit

respiratory function unit

Monitoring copd with
FeV1<50% with
respiratory insufficiency
and comorbidity**

every year

every physician/nurse or
smoking cessation clinic

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physicians and
general practitioner

chest physician

respiratory function unit

respiratory function unit

radiology

chest physicians and
general practitioner

specialized unit

respiratory function unit

respiratory function unit

respiratory function unit

(continued)
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Table 3.1. planning copd monitoring

planned actions

timing

other consultation
and/or tests*

Monitoring chronic
bronchitis (without flow
limitation) or mild
copd
(FeV1/cV<lln and
FeV1>80%) without
symptoms

every other year

Monitoring copd with
FeV1<80% and/or
exercise dyspnea and/or
comorbidities

every year

other consultation and/
or tests*

general practitioners are
in charge of chronic
treatment monitoring:
every six months he/she
checks the clinical
situation in own clinic.
he/she carries out a
pulsoximetry at each
exacerbation and the
following 2 months.
refers the patient to a
consultation in case of
persistent worsening

Monitoring copd with
FeV1<60% and/or
exercise dyspnea and/or
frequent exacerbations
and/or comorbidities

every year

other consultation and/
or tests*

general practitioners are
in charge of chronic
treatment monitoring:
every three months
he/she checks the clinical
situation in own clinic.
refers the patient to a
consultation in case of
exacerbation. chest
physician has in charge
the patient until the
recovery of the steady
state

Monitoring copd with
FeV1<50% with
respiratory insufficiency
and comorbidity**

every year

other consultation and/
or tests*

general practitioners are
in charge of chronic
treatment monitoring.
every two months he/she
checks the clinical
situation in own clinic.
Quickly refers the patient
to a consultation in case
of exacerbation or
complaint of new
symptoms/signs. chest
physician has in charge
the patient until the
recovery of the steady
state and monitors the
comorbidities, using the
proper referrals

(*) when needed (**) patient in oltt deserves bga and clinical check at least every six-month

3.2 Management of COPD in stable state

Key points

copd is a chronic and complex condition
which usually tends to worsen over time. to con-
trol this evolution it is necessary to quit smoking
and eliminate risk factors as well as to comply
with the proper treatment (both pharmacologic
and non-pharmacologic) which should be contin-
ued over time and tailored to the individual per-
son needs, using clinical sings and functional test
to step up the treatment.

also comorbidities (mainly cardiovascular
and metabolic) and complications should lead the
choice of the treatment.

smoking cessation is the first and most impor-
tant treatment for coping with copd. if it is im-
possible to eliminate any other risk factors, then a

strict control of the characters of life and work envi-
ronment is mandatory.

gps should record a complete smoking history
and current status of their patients on their data
bases. they are entitled to a minimal advice, which -
on the existing evidences - has been shown effective
and cost-effective.

if a person diagnosed as copd is not able to
quit smoking with the minimal advice - since smok-
ing cessation is an essential therapeutic measure for
these patients - then he/she is entitled to a pharma-
cologic and behavioural treatment (second level in-
tervention) (1).

to-date nicotine replacement therapy (nrt)
in different pharmacologic forms (patch, chewing
gum, inhaler, lozanges), varenicline and slow- re-
lease bupropion (bupropion-sr) are considered first
line treatment. When the prescription of one of
these drugs is coupled with a cognitive- behaviour-
al treatment, a statistically significant higher per-
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centage is granted of continuous abstinence (see
table 3.2).

every chest physician should include smoking
cessation therapy in the treatment of the smoker
copd patient. he/she should also refers the patient
to a smoking cessation clinic whenever necessary (2).

there is an ongoing debate about the use of e-
cigarette in a smoking cessation therapy (3). Fur-
thermore, encouragement is also necessary for the
copd patient to live lifestyles able to contrast
sedentariness, overweight and social isolation.

3.2.1 Pharmacotherapy

it has been widely demonstrated that, in copd
patients, regular pharmacotherapy improves symp-
toms, lung function, and exercise tolerance (1-3). Fur-
thermore, regular pharmacotherapy can reduce the
rate of decay of lung function (4-7), and decrease the
frequency and severity of exacerbations (8-15) as well
as the number and length of hospitalizations (14-20).

the main goal of the maintenance pharma-
cotherapy of copd is bronchodilation. inhaled
long-acting bronchodilators are the first-line treat-
ment for stable copd [laba (long-acting beta2
agonists): formoterol, salmeterol, indacaterol.
laMa (long-acting muscarinic anti-agonists):
tiotropium, glycopyirronium, aclidinium].

Recommendations

the prescription and maintenance of pharma-
cotherapy needs:

1. the confirmation of the diagnosis of copd
having ascertained the presence of risk fac-
tors, respiratory symptoms, and spirometric
evidence of airflow obstruction.

2. an active and personalized smoking cessa-
tion program.

3. the strong recommendation for a healthier
lifestyle:
• healthy nutrition program, and weight con-

trol;
• regular physical activity;
• social life.

4. any therapeutic program must be tailored to
the characteristics of the individual patient
with copd taking into account the severity
of the overall clinical status on the basis of
symptoms, lung function, complications, co-
morbidities, and, when possible, the pheno-
type (21).

5. in symptomatic patients with a confirmed
diagnosis of copd, dyspnea ≥ mMrc stage
1, and with pre-bronchodilator FeV1 ≥ 80%
predicted (22) the caring physicians may
consider treatment with bronchodilators
(23).

6. regular treatment with inhaled long-acting
bronchodilators is recommended in sympto-
matic patients with a confirmed diagnosis of
copd and pre-bronchodilator FeV1 < 80%
predicted (16,24-33).
two clinical studies showed a better protec-
tion to exacerbations for tiotropium com-
pared to laba although both categories
(laba and laMa) provided an effective

Table 3.2. smoking cessation therapy (Modified from Mc Fiore, 2008)

type of intervention odds ratio (95% c.i.) abstinence rate (95% c.i.)

Cognitive-behavioural treatment
none 1.0 10.9
Minimal advice (< 3 min) 1.3 (1.01-1.06) 13.4 (10.9- 16.1)
counseling 3-10 min 1.6 (1.2-2.0) 16.0 (12.8-19.2)
counseling > 10 min 2.3 (2.0-2.7) 22.1 (19.4-24.7)

Pharmacologic Therapy
placebo 1.0 13.8
Varenicline 3.1 33.2 (28.9-37.8)
nicotine replacement therapy (nrt)

patch (6-14 weeks) 1.9 (1.7-2.2) 23.4 (21.3-25.8)
chewing gum (6-14 weeks) 1.5 (1.2-1.7) 19.0 (16.5- 21.9)
inhaler 2.1 (1.5-2.9) 24.8 (19.1-31.6)

sr bupropion 2.0 (1.8-2.2) 24.2 (22.1-26.4)
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bronchodilation (14-16). Furthermore, a re-
cent clinical study on a large population of
patients has documented the clinical safety
of tiotropium for the available doses and in-
halers (17). at any control visit, the follow-
ings should be evaluated:
• the adherence to the maintenance therapy;
• the changes in symptoms, and in particular

in dyspnea and exercise tolerance;
• the changes in lung function: not only for

FeV1, but also lung volumes and, when
needed, dlco;

• the use of rescue medications;
• the rate and severity of exacerbations;
• the frequency of hospitalizations and the

length of stay;
• the adverse events.
if the patient or/and the caring physician are
not satisfied with the results of the prescribed
long-acting bronchodilator monotherapy,
one of the followings should be considered:
• an increase in the dose of the bronchodila-

tor according to its pharmacologic charac-
teristics (26-29);

• the addition of a second long-acting bron-
chodilator with a different mechanism of
action (34-44);

• the addition of inhaled corticosteroid
(ics), in patients with frequent exacerba-
tions (8,9,11,39-41).

7. in patients with copd, who:
• remain symptomatic despite the regular use

of long acting bronchodilator(s),
• present a pre-bronchodilator FeV1 < 60%

predicted (9), and
• suffer ≥ 2 exacerbations/year (45)
the addition of ics to laba may be con-
sidered[1]. the use of a single inhaler fix dose
combination laba+ics may improve the
adherence to treatment (8,9,11,46-49).

8. in those patients, the “triple therapy”, i.e.
laMa+laba+ics, can improve lung
function and quality of life, and reduce the
number of hospitalizations (16,48,49).

9. in copd patients with:
• symptoms of chronic bronchitis,
• pre-bronchodilator FeV1 < 50% predicted,

and
• frequent exacerbations, i.e. ≥ 2/year,

the addition of a phosphodiesterase-4 inhibitor
(roflumilast) on top of regular treatment with
long-acting bronchodilator(s) can further im-
prove lung function and reduce the exacerbation
rate (50-54).

conventionally, the airflow obstruction is de-
fined as severe in copd patients with FeV1 < 50%
predicted and very severe in those with FeV1 < 30%
predicted. this classification is the result of an “ex-
pert agreement” and is not either based on the evi-
dence from prospective studies or somehow correlat-
ed to the severity of the patient’s overall clinical sta-
tus. however, for operational and communication
purposes, it may be useful to suggest a conventional
agreement on three stages of the severity of airflow
obstruction, in patients with a FeV1/Vc < 95° pre-
dicted (4):

mild: FeV1 ≥ 80% predicted
moderate: FeV1 < 80% and ≥50% predicted
severe: FeV1 < 50% predicted [2]

some composite indices have been suggested to
take into account non only the lung function abnor-
malities but also some other clinical aspects relevant
for the overall patient evaluation: bode (55-57),
dose (58), ado (59). however their use in the
clinical settings to assess the status and the progres-
sion of copd as well as the effects of therapeutic
strategies is limited (60).

3.2.2 Oxygen and non-pharmacological therapy

severe copd is commonly associated with res-
piratory failure, which is characterized by arterial hy-
poxemia (pao2/Fio2 <300 mmhg). evidence sug-
gests that chronic hypoxemia with pao2values less
than 55-60 mmhg, if untreated by supplemental
oxygen, leads to an increase in mortality (1).

in such cases, a continuative long term oxygen
therapy (ltot) is required, for a duration of at least
15 hours (1) or, better, 18-24 hours a day (2). oxy-
gen administration should be continued overnight at

[1] note eMa–aiFa for salmeterol 50/fluticasone 500 mcg bid
“symptomatic treatment of copd patients with FeV1< 60% pre-
dicted (pre-bronchodilatar) and a clinical history of frequent ex-
acerbations, with important symptoms notwithstanding the regu-
lar therapy with bronchodilators”.
[2] it must be considered as pre-bronchodilator.
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an average flow rate of 1-2 l/min. oxygen flow rate
should be tailored to maintain the pao2 value and
oxygen saturation (sao2%) above 60 mmhg and
92%, respectively.

in hypercapnic patients oxygen supplementa-
tion must be provided at a low flow rate in order to
avoid increases of carbon dioxide retention and res-
piratory acidosis (ph < 7.36) (3).

according to both national and international
guidelines (4,5), ltot is indicated in stable pa-
tients, at rest while receiving the best possible treat-
ment, and exhibiting a pao2 ≤ 55 mmhg or pao2

values between 56 and 59 mmhg associated with
pulmonary arterial hypertension, cor pulmonale, o
edema of the lower limbs or hematocrit > 55% in
consecutive arterial blood gas analyses obtained at an
interval of at least fifteen days over a two months pe-
riod (5,6).

efficacy of oxygen at the prescribed flow rate
and persistence of the indication to ltot should be
verified at intervals of 3 to 12 months after prescrip-
tion (7) and, on regular basis, at least once a year or
whenever required by clinical changes (5).

patients with copd and chronic respiratory
failure having frequent exacerbations requiring hos-
pitalization, and hypercapnia (paco2 > 45 mmhg)
may benefit from non-invasive ventilation (niV)
treatment (8), initiated after evaluation by compe-
tent specialists.

in selected patients, lung function improvement
throughout surgical procedures such as bullectomy
or lung volume reduction either by resection of em-
physematous lung parenchyma or insertion of unidi-
rectional endobronchial valves aimed to desufflate
lung parenchyma or other bronchoscopic procedures
still under evaluation should be considered (9).
these procedures should be reserved for thoroughly
selected patients and performed in reference centers.

copd patients aged less than 65 years, with se-
vere lung function and clinical impairment, FeV1

value less than 20% of predicted, a history of fre-
quent hospitalizations for exacerbation and requiring
ltot, should be referred for lung transplant evalu-
ation, which has been proven to have a positive im-
pact on outcomes such as lung function, exercise per-
formance and quality of life, whereas its impact on
survival remains unproven (10,11).

3.3 Rehabilitation

Key points

respiratory rehabilitation (rr) is defined as
“a global and evidence-based multidisciplinary in-
tervention, aimed at patients with chronic respira-
tory disease in all stages of severity who report
symptoms and limitation of their daily activity.

if integrated in a tailored treatment for
copd, rr has the purpose of controlling symp-
toms, optimizing the performance status, improv-
ing participation and reducing healthcare costs by
achieving clinical improvement and/or stability”.

Outcomes

respiratory rehabilitation (rr) improves dysp-
nea, exercise performance and quality of life in
copd patients. there is minor evidence for other
outcomes such as prevention of complications and
exacerbations, slowing of disease progression and
survival. in addition, rr seems effective in cutting
healthcare costs through a reduction of emergency
visits and hospitalization length. in contrast, rr has
no impact on FeV1 decline and progressive lung
function deterioration in copd.

Patient selection

accurate patient selection and program person-
alization are of major importance for the success of
rr.

Contraindications
age and disease severity do not represent con-

traindications to rr. current smoking is not a con-
traindication provided that the rehabilitation pro-
gram includes sessions aimed at smoking cessation.
Main contraindications are summarized in table 3.3.

Structure of the rehabilitation program

a tailored rehabilitation program comprehends
both useful and mandatory activities in variable
combination depending on the initial assessment,
and grouped in essential or fundamental and ancil-
lary or complementary (table 3.4).
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Table 3.3. Main contraindications to respiratory rehabilitation

absolute contraindications other contraindications

unwillingness to participate in the program linguistic barriers
poor adherence to the program cognitive impairment

socio-economic barriers
logistic barriers
(e.g. distance from hospital)

Table 3.4. classification of rehabilitation activities

Fundamental activities complementary activities

optimization of pharmacotherapy respiratory muscle training
training of upper and lower limbs chest physiotherapy
health education nutritional support
therapeutic education
psychologic and psychosocial support

Table 3.5. indicators and outcomes

indicators outcomes

lung function assessment(m) improvement of exercise tolerance
exercise tolerance assessment(m) improvement of symptoms (dyspnea)
dyspnea assessment(m) improvement of the quality of life (Qol)
Muscular assessment(c) increase in survival rates
psychological assessment(c) control and rationalization of costs
nutritional assessment (c)

Quality of life assessment (m)

(m) Mandatory; (c)complementary.

Assessment of results

outcomes of rr are assessed with regard to
every aspect of copd. therefore assessment of im-
provement in lung function disability, and social im-
pact of the disease are currently used. the function-
al assessment is of major importance at the initial
evaluation to customize the rr program. indicators
and outcomes are shown in table 3.5.

4. Exacerbations

Key points

patients with copd experience exacerba-
tions during the natural course of their disease
condition. Frequency and severity of exacerba-
tions are among the factors that determine the
prognosis of copd.

copd exacerbations are the leading cause of

medical consultations, hospitalizations and death
among patients with greater functional compro-
mise. among copd patients, exacerbations may
temporarily induce conditions of relevant physical
inability, even after hospital discharge.

a recent study indicates that susceptibility to
exacerbations seems to remain constant over time,
both among frequent exacerbators (≥ 2 exacerba-
tions per year), and infrequent exacerbators (< 2
events per year), irrespective of underlying disease
severity (1-3). patients with copd who experi-
ence a greater number of exacerbations may be at
higher risk of a more rapid decline in respiratory
function (4-6).

it is of paramount importance to prevent ex-
acerbations and to treat events promptly at symp-
tom onset, in order to reduce the impact of exacer-
bations on health status and patient quality of life.

up to 70% of the overall costs of copd
management may be attributable to exacerbations,
particularly to those that require hospitalization.
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acute exacerbations of copd (aecopd) are
defined as an acute worsening of usual symptoms in
a patient with copd (dyspnea, cough and sputum
production), over and beyond normal daily variabili-
ty that requires treatment modification, i.e a course
of systemic steroids and/or antibiotics (1).

during a worsening of symptoms it is impor-
tant to distinguish true exacerbations from symp-
toms due to other conditions such as pulmonary em-
bolism (7,8), congestive heart failure, pneumothorax,
pneumonia, costal or vertebral fracture, inappropri-
ate drug use (sedatives, narcotics and betablockers).
the most common causes of exacerbations are viral
and/or bronchial infections of the tracheobronchial
tree (9).

4.1. Preventing exacerbations

Measures that may be adopted for preventing
exacerbations and their efficacy are summarized in
table 4.1.

4.2.Treatment of exacerbations

in the outpatient management of exacerbations,
the first step is the additional use of short acting
bronchodilators (saba or saMa) (10), by increas-
ing the dose or modifying the route of administra-
tion of drugs used during the stable phase.

there is evidence regarding the efficacy of ad-
ministering systemic corticosteroids during an exac-
erbation. it is advisable not to exceed the dose of 30-
40 mg a day of prednisone for 7-14 days (11-13).

antibiotics are particularly recommended in ex-
acerbations where both increase in sputum volume

and sputum purulence are present (14-18). there is
no demonstration that for single drugs parenteral
administration is superior to the oral route.

notwithstanding prompt institution of treat-
ment, some patients do not respond to outpatient
management and may satisfy one or more criteria for
hospital admission (table 4.2).

strict adherence to these criteria is of extreme
importance in order to reduce inappropriate hospital
admission for copd exacerbations. in general
terms, the presence of comorbidities does not alter
the treatment scheme for copd exacerbations. co-
morbidities should be treated independently. hospi-
tal admission is justified particularly when respirato-
ry failure develops or worsens as testified by blood
gas analysis. spo2 values below 92% suggest pres-
ence of hypoxemia.

in exacerbations with overt respiratory failure
(pao2/Fio2 ≤ 300 mmhg) oxygen administration is
necessary to maintain pulseoxymetry (spo2) ≥ 93%.

Table 4.1. Measures that may be adopted in preventing copd exacerbations

Measure efficacy
influenza vaccination documented efficacy
long term tiotropium administration documented efficacy
long term laba administration documented efficacy
laba + inhaled corticosteroid administration documented efficacy
laMa + laba + ics documented efficacy
continuation of systemic steroid therapy for a brief period after aecopd documented efficacy
respiratory rehabilitation documented efficacy
smoking cessation documented efficacy
polysaccharide antipneumococcal vaccination controversial efficacy
antioxidant-mucoactive drugs controversial efficacy
bacterial lysate possible efficacy

Table 4.2. criteria for appropriate hospital admission for copd
exacerbations

- inadequate or failed response to outpatient treatment
- presence of high risk comorbidity (pneumonia, arrhythmia,

congestive heart failure, diabetes, liver or renal failure) or very
elderly patients

- past history of frequent exacerbations
- significant increase in dyspnea and/or onset of new signs

(cyanosis, peripheral edema, arrythmias)
- significant worsening in hypoxemia
- Worsening in hypercapnia/respiratory acidosis (not detectable

at the patient bedside)
- Mental status alterations
- lack of or unreliable family assistance
- diagnostic uncertainty
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Values ≥ 88% may be considered acceptable when
high flow oxygen may precipitate hypercapnia (19-
21).

in the presence of ventilatory failure (paco2 >
45 mmhg) and/or respiratory failure (pao2/Fio2 ≤
300 mmhg and paco2 > 45 mmhg) with respira-
tory acidosis (ph ≤ 7.35), non invasive ventilation
should be considered as it has been shown to reduce
mortality and the need for endotracheal intubation
(19-22).

5. Integrated hospital-community
management of patients with severe COPD

5.1. Hospital management of the acute phase

patients with “severe” or “very severe” copd
who experience exacerbations should be hospital-
ized. based on the severity of acute respiratory fail-
ure (arF) (1,2) treatment should be carried out in
respiratory units with different intensity of manage-
ment capacity (Monitoring unit, respiratory inter-
mediate care unit, respiratory intensive care unit)
(3-5). When arF is associated with multiple organ
failure the patient should be admitted to an intensive
care unit (4,5). at discharge, collaboration between
hospital based specialists and general practitioner al-
lows continuing assistance with the use of targeted
organizing models.

the hospital discharge note is the first tool to
guarantee continuing home assistance, as it should
include indications on the severity of copd, degree
of functional compromise as assessed by relevant
lung function parameters, presence and severity of
comorbidity, use of inhaled therapy, and clinical fol-
low up. it should also indicate whether the patient is
an active smoker, and set a treatment program to
favour quitting.

5.2. Home care pathway

in the community, an integrated system is re-
quired in order to ensure adequate levels of assis-
tance outside acute care hospital settings and reha-
bilitation centers (6-8). this may be obtained
through shared computer systems for the manage-
ment of patients and the employment of a health
team that includes - in addition to a pulmonologist

and the general practitioner - other health profes-
sionals (table 5.1). all professionals involved should
be organized and integrated into a respiratory net-
work evenly distributed throughout the community.
the team should guarantee telematic monitoring, a
second opinion service active twenty four hours a
day, home pulmonologist examination, and prompt
hospitalization in the presence of foreseeable clinical
critical conditions.

5.3. Palliative and end of life care in COPD

palliative care should be integrated within the
treatment plan for patients with copd (9-11) and be
initiated when symptoms such as dyspnea, pain, de-
pression, anxiety and constipation are not completely
controlled by standard pharmacological treatment.

the term palliation encompasses interventions
aimed at preventing and relieving patient suffering
through symptom control, so as to stabilize or im-
prove quality of life.

the concept of end of life assistance is instead
reserved to the terminal phase of the disease and im-
plies “comfort” or support measures for both the sick
person, and for his/her family members (10).

palliation and end of life care require multidis-
ciplinary involvement of physicians, nurses, physio-
therapists, psychologists, social workers, home care
providers, and clericals when requested (11).

5.4 Telemedicine and teleassistance

the management of chronic conditions and
continuing assistance may be greatly improved
through the application of innovative technologies,
among which telemedicine, teleassistance and more
in general information and communication tech-
nology (ict). application of these systems is par-
ticularly useful in guaranteeing a network-based op-
erative frame for taking charge of patients with

Table 5.1. health professionals involved in home management of
patients with respiratory failure

reference physician for home care
trained nurse
respiratory therapist for rehabilitation
psychologist
dietician/nutritional counsellor
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chronic disease. the national program for research
and Formation in telemedicine (12) indicates
telemedicine as “a particular means of providing
health assistance from community-based institu-
tions, that allows integrated delivery of diagnostic
and management medical measures, overcoming the
barriers associated with territorial distribution of dif-
ferent competences, bridging the gap between sub-
scribers and the experts, and reducing temporal frag-
mentation of interventions on single patients”.

the use of telemedicine tools is aimed at reach-
ing a greater degree of interaction between the com-
munity and reference clinical centers, reducing the
need for transferral of frail and often elderly patients.
telemedicine guarantees contacts between centres
with different clinical expertise, dialogue through
equipment present in the patient’s home, assistance
to remote or isolated areas, emergency interventions,
solidarity to low income countries. the italian na-
tional health plan for the years 2011-2013 (13) un-
derlines the need for telemedicine implementation in
order to guarantee access to specific health assistance.
tables 5.2 and 5.3 respectively summarize the aims
and critical issues of teleassistance.

The role of institutions

in consideration of organisational and institu-
tional competences, it is helpful that central institu-

tions (which are in charge) do ensure the training of
an appropriate number of specialists for the needs of
assistance. Furthermore, in consideration of the epi-
demiological data, the Ministry of health and re-
gional health institutions do insert a specific section
for acute and chronic respiratory diseases in their
planning, namely for copd; the regions and local
health units do their best for the reinforcement and
homogeneity of the network for lung function as-
sessment. at the same time it is helpful that in the
whole country the distribution of pulmonary divi-
sions with units of respiratory intensive care or in-
termediate intensive units or respiratory Monitor-
ing units is organized according to precise criteria of
inhabitants number and/or extension of the area. in
addition it should be realized, at least at regional lev-
el, a telemonitoring service active twenty four hours
a day through a call center, which can telematically
receive all the parameters that should be monitored
(pneumological teleassistance), and at the same time
can guarantee a comprehensive healthcare support to
the patient with respiratory failure. Furthermore, it
is helpful that in every region some rehabilitation
centers for post-acute patients can be found, with a
ratio of day-beds suitable for population; at the same
time, centers of outpatient respiratory rehabilitation
can be active in every local health unit and able to
give the care needed by the patient in the steady
phase of the disease, with costs under control. last,
it is important the Ministry of health includes the
therapeutical education even in the leas (essential
levels of healthcare) of copd patient.
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Table 5.2 aims of teleassistance

- improve patient quality of life
- improve family member’s quality of life
- increase the degree of patients safety at home
- avoid hospitalizations
- reduce outpatient general practitioner consultations
- reduce outpatient respiratory specialist consultation
- reduce need for patient transferral, and associated costs

Table 5.3. critical aspects in teleassistance

- possible loss of direct patient-physician contact
- personal data
- difficulties in accessing the assistance web
- poor interactivity between computer systems
- paucity of uniform political strategies across the nation
- paucity of definitive data on the efficacy of the system
- absence of specific legislation on the aspects of security re-

garding both the patient and the prescribing physician
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