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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a major cause of morbidity
and mortality throughout the world.  Much has been learned about COPD
since the Global Initiative for Chronic Obstructive Lung Disease issued its first
report, Global Strategy for the Diagnosis, Management, and Prevention of
COPD, in 2001. Treatment of COPD is now aimed at immediately relieving
and reducing the impact of symptoms, as well as reducing the risk of future
adverse health events such as exacerbations. These dual goals e size
the need for clinicians to maintain a focus on both the shorttermsand long-
term impact of COPD on their patients. A framework for COPD @gfhagement
that matches individualized assessment of the disease tofkése treatment
objectives will better meet each patient’s needs. &

Several educational tools and publications oriented &pund this approach to
COPD are available at hﬂp://www.goldcopd.é‘cnd can be adapted to
local health care systems and resources: \’}

v

e  Global Strategy for the Diagnosis, @agemenf, and Prevention
of COPD. Scientific informctiondﬁ recommendations for COPD
programs. (Updated 2016)

e Executive Summary, Globg[~Sfrategy for the Diagnosis, Management,
and Prevention of COP%~ m J Respir Crit Care Med. 2013 Feb

15;187(4):347-65. &

e Pocket Guide to C@ Diagnosis, Management, and Prevention.
Summary of patient care information for primary health care
professionals.{pdated 2016)

e What YOUQNX/ Your Family Can Do About COPD. Information booklet
for patients and their families.

This P&et Guide has been developed from the Global Strategy for the
Diagnosis, Management, and Prevention of COPD (Updated 2016). Technical
discussions of COPD and COPD management, evidence levels, and specific
citations from the scientific literature are included in that source document.




KEY POINTS

*  Chronic Obstructive Pulmonary Disease (COPD), a common preventable
and treatable disease, is characterized by persistent airflow limitation
that is usually progressive and associated with an enhanced chronic
inflammatory response in the airways and the lung to noxious particles
or gases. Exacerbations and comorbidities contribute to the overall

severity in individual patients. C)Q/

*  Worldwide, the most commonly encountered risk factor f NOPD s
tobacco smoking. Other types of tobacco, (e.g. pipe,Cigar, water
pipe) and marijuana are also risk factors for COPD. | ny countries,
outdoor, occupational, and indoor air pollution latter resulting
from the burning of biomass fuels - are also mod') OPD risk factors.

* A clinical diagnosis of COPD should be co fdered in any patient who
has dyspnea, chronic cough or sputum, production, and a history of
exposure o risk factors for the diseos&%‘pirometry is required to make
the diagnosis in this clinical context()

e Assessment of COPD is basdd) on the patient’s symptoms, risk of
exacerbations, the severity, o the spirometric abnormality, and the

identification of comorb@?@s.

reduce the frequ and severity of exacerbations, and improve health

status and ex@e tolerance.
O
o All CO%ga@tients with breathlessness when walking at their own pace

* Appropriate phargégfogic therapy can reduce COPD symptoms,

on levehground appear to benefit from rehabilitation and maintenance
of Rb% cal activity.

e @&n exacerbation of COPD is an acute event characterized by a
worsening of the patient’s respiratory symptoms that is beyond normal
day-to-day variations and leads to a change in medication.

e COPD often coexists with other diseases (comorbidities) that may have
a significant impact on prognosis.




WHAT IS CHRONIC
OBSTRUCTIVE
PULMONARY DISEASE (COPD)?

Chronic Obstructive Pulmonary Disease (COPD), a common prever@ge and
treatable disease, is characterized by persistent airflow limitation gt is usually
progressive and associated with an enhanced chronic inflam ry response
in the airways and the lung to noxious particles or gases. cerbations and
comorbidities contribute to the overall severity in indivi&@'l‘poﬁents.

and excludes asthma (reversible airflow limitati
v
&

® Dyspnea Oéo
Q

This definition does not use the terms chronic bg@e?itis and emphysema*

Symptoms of COPD include:

e Chronic cough \?\’/
e Chronic sputum pé’duction

Episodes of acute vgging of these symptoms (exacerbations) often occur.

Spirometry i@&wed to make a clinical diagnosis of COPD; the presence of
a postbronghidilator FEV, /FVC < 0.70 confirms the presence of persistent
airflow liéﬁit tion and thus of COPD.
O
O

*Chronic bronchitis, defined as the presence of cough and sputum production for at least 3
months in each of 2 consecutive years, is not necessarily associated with airflow limitation.
Emphysema, defined as destruction of the alveoli, is a pathological term that is sometimes
(incorrectly) used clinically and describes only one of several structural abnormalities present
in patients with COPD - but can also be found in subjects with normal lung function.




WHAT CAUSES COPD?

Worldwide, the most commonly encountered risk factor for COPD is
tobacco smoking. Other types of tobacco, (e.g. pipe, cigar, water pipe)
and marijuana are also risk factors for COPD. Outdoor, occupational, and
indoor air pollution — the latter resulting from the burning of biomass fuels -
are other major COPD risk factors. Nonsmokers may also develop COPD.

The genetic risk factor that is best documented is a severe @téditory
deficiency of alpha-1 antitrypsin. It provides a model for how r genetic
risk factors are thought to contribute to COPD. QQ~

COPD risk is related to the total burden of inhol%‘%%/rticles a person

encounters over their lifetime: '®)

* Tobacco smoke, including cigoreﬂéf('pipe, cigar, and other
types of tobacco smoking populorv’b’mony countries, as well as
environmental tobacco smoke (8(5)

* Indoor air pollution from bi ﬁs fuel used for cooking and heating
in poorly vented dwellin§s, a risk factor that particularly affects
women in developin&@ﬁntries

e Occupational duﬁfﬁ/and chemicals (vapors, irritants, and fumes)
when the exp@es are sufficiently intense or prolonged

e Outdoor ﬁ?po"uﬁon also contributes to the lungs’ total burden of

inhaled particles, although it appears to have a relatively small
ef%s(% causing COPD

Q{

In ion, any factor that affects lung growth during gestation and

childhood (low birth weight, respiratory infections, etc.) has the potential to
increase an individual’s risk of developing COPD.




DIAGNOSIS OF COPD

A clinical diagnosis of COPD should be considered in any patient who has
dyspnea, chronic cough or sputum production, and a history of exposure to
risk factors for the disease (Table 1).

Table 1. Key Indicators for Considering a Diagnosis of COPD <

Consider COPD, and perform spirometry, if any of these indicators sb&)
present in an individual over age 40. These indicators are not diagvostic
themselves, but the presence of multiple key indicators increa, e

probability of a diagnosis of COPD. Spirometry is requirtgi@ establish a
diagnosis of COPD.
X

Dyspnea that is: Progressive (worsens over W
Characteristically worse wiitvexercise.
Persistent. ?y

Chronic cough: May be intermir@lnd may be unproductive.

Chronic sputum production: QO
Any Fgglvof chronic sputum production may
te

i&/ COPD.

History of exposure %ﬁ,}( factors:
Q obacco smoke (including popular local preparations).
&Q, Smoke from home cooking and heating fuels.
0\2\ Occupational dusts and chemicals.

Fam%@'}:ry of COPD

)

Spirometry is required to make a clinical diagnosis of COPD; the presence of
a postbronchodilator FEV, /FVC < 0.70 confirms the presence of persistent
airflow limitation and thus of COPD. All health care workers who care for
COPD patients should have access to spirometry. Appendix I: Spirometry
for Diagnosis of Airflow Limitation in COPD summarizes the lung function
measurements that are key to making a spirometry diagnosis and details
some of the factors needed to achieve accurate fest results.




Differential Diagnosis: A major differential diagnosis is asthma. In some
patients with chronic asthma, a clear distinction from COPD is not possible
using current imaging and physiological testing techniques. In these patients,
current management is similar to that of asthma. Other potential diagnoses
are usually easier to distinguish from COPD (Table 2).

Table 2. COPD and its Differential Diagnoses

£
=X/

Diagnosis Suggestive Features on
COPD Onset in mid-life. O\)

Symptoms slowly progressive.
History of tobacco smoking or exposure fo other typg@@wke.

Asthma Onset early in life (often childhood). Q‘YJ
Symptoms vary widely from day to day.

Symptoms worse at night/early mornin
Allergy, rhinitis, and/or eczema als i

Family history of asthma. < |

Congestive Heart Chest X-ray shows dilated Iﬁ(rtmlmonury edema.
Failure Pulmonary function te@imte volume restriction,
not airfloy fimitation.

. . \
Bronchiectasis Large volumes@turulem sputum.
P . L .
Commonly tssociated with bacterial infection.
Chest Yhaf/CT shows bronchial dilation, bronchial wall thickening.

Tuberculosis N@I ages.

est X-ray shows lung infiltrate.
@‘ Microbiological confirmation.
Vs /Q High local prevalence of tuberculosis.

v
Obliterative \é\\ Onset at younger age, nonsmokers.
Bronchioliti§ May have history of rheumatoid arthritis or acute fume exposure.

Q~ Seen after lung or bone marrow transplantation.
0“\ (T on expiration shows hypodense areas.

e)@s\e Panbronchiolitis | Predominantly seen in patients of Asian descent.
Most patients are male and nonsmokers.
Almost all have chronic sinusitis.
Chest X-ray and HRCT show diffuse small centrilobular nodular
opacities and hyperinflation.

These features tend to be characteristic of the respective diseases, but are not
mandatory. For example, a person who has never smoked may develop COPD
(especially in the developing world where other risk factors may be more important
than cigarette smoking); asthma may develop in adult and even in elderly patients.




ASSESSMENT OF COPD

The goals of COPD assessment are to determine the severity of the disease, its
impact on patient’s health status, and the risk of future events (exacerbations,
hospital admissions, death) in order to guide therapy. Assess the following
aspects of the disease separately:

®  Symptoms &
e Degree of airflow limitation (using spirometry) OC)
e Risk of exacerbations Q
e Comorbidities Q‘O
Assess Symptoms: Validated questionnaires such as th PD Assessment

Test (CAT) or the Clinical COPD Questionnaire (CCQ} ‘are recommended
for a comprehensive assessment of symptoms. Th faddified British Medical
Research Council (mMRC) scale provides only an Q%ssment of breathlessness.

A

Assess Degree of Airflow Limitation Using@fymehy: Table 3 provides the
classification of airflow limitation severity, {7y COPD.

D

Table 3. Classification of Sei?y‘ of Airflow Limitation in COPD
Based on Post:Bronchodilator FEV.)
In patiepts with FEV, /FVC < 0.70:
<&

GOILD 1: I\&Qx FEV, > 80% predicted

GOLD 2: &Q/Q/\oderote 50% < FEV, < 80% predicted
GOLD 3:\('9\2\ Severe 30% < FEV, < 50% predicted

Q.
GOOIQii: Very Severe FEV, < 30% predicted
&)

Assess Risk of Exacerbations: An exacerbation of COPD is defined as an acute
event characterized by a worsening of the patient’s respiratory symptoms that
is beyond normal day-to-day variations and leads to a change in medication.
The best predictor of having frequent exacerbations (2 or more per year) is
a history of previous treated events. The risk of exacerbations also increases
as airflow limitation worsens. Hospitalization for a COPD exacerbation is
associated with a poor prognosis with increased risk of death.




Assess Comorbidities: Cardiovascular diseases, osteoporosis, depression and
anxiety, skeletal muscle dysfunction, metabolic syndrome, and lung cancer
among other diseases occur frequently in COPD patients. These comorbid
conditions may influence mortality and hospitalizations, and should be looked
for routinely and treated appropriately.

Combined Assessement of COPD: Table 4 provides a rubric for combining
these assessments to improve management of COPD.

Symptoms: &
Less Symptoms ~ (mMMRC O-1 or CAT < 10):  patient is (A) or |
More Symptoms  (MMRC > 2 or CAT > 10):  patient is (B) o

Airflow Limitation:
Low Risk (GOLD 1 or2):  patient is (A) or (B) Q/Q
High Risk (GOLD 3 or 4):  patient is (C) or (D)

Exacerbations: @)
Low Risk: < 1 per year and no hospitalization for exeicerbation: patient is (A) or (B)
High Risk: > 2 per year or > 1 with hospitoliz@n: patient is (C) or (D)

=

When assessing risk, choose the highest risk acco. to GOLD grade or exacerbation history.
[One or more hospitalizations for COPD exséaﬁons should be considered high risk.)

Table 4. Combined Assessment of COPD

N

4 QT\J =2
\// or
1 >1 leading
| (D) to hospital
Q/ | admission
1
|

Risk
ation of Airflow Limitation)
w

1 (not leading
to hospital

i (B) admission)
|

Risk
(Exacrbation History)

o
2
z

O&)\
(Gold

Qs CAT <10 CAT =10
*\ Symptoms
OQ mMRC 0-1 mMMRC = 2
C) Breathlessness
Patient Characteristic Spirc.Jrneh.'ic Exacerbations CAT mMRC
Classification per year
A Low Rik 601D 1-2 <1 <10 | o
Less Symptoms
Low Risk
B More Symptoms 60LD 1-2 <1 =10 =y
C High Risk 60LD 34 =2 <10 | o
Less Symptoms
D High Risk 60LD 34 =2 =10 | =2
More Symptoms
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THERAPEUTIC OPTIONS

Smoking cessation has the greatest capacity to influence the natural history of
COPD. Health care providers should encourage all patients who smoke to quit.

® Counseling delivered by physicians and other health
professionals significantly increases quit rates over self-initiated
strategies. Even a brief (3-minute) period of counseling to &
urge a smoker to quit results in smoking quit rates of 5-1 O%.\)C)

* Nicotine replacement therapy (nicotine gum, inhclerggagl
spray, transdermal patch, sublingual tablet, or lozefige) as
well as pharmacotherapy with varenicline, bugr&gion, or
nortriptyline reliably increases long-term smo& abstinence
rates and these treatments are significor@x ore effective

than placebo. &Q,

v
Smoking Prevention: Encourage compr @ive tobacco~ontrol policies and
programs with clear, consistent, and <§eated nonsmoking messages. Work
with government officials to pass lation to establish smoke-free schools,
public facilities, and work envirosglénts and encourage patients fo keep smoke-

free homes. N
Q/Q‘

Occupational Exposur@hasize primary prevention, which is best achieved
n

by elimination or re of exposures to various substances in the workplace.
Secondary prevegfion, achieved through surveillance and early detection, is
also important.\ 2\

©

N
Indoor an&ufdoor Air Pollution: Implement measures to reduce or avoid
indoog~fir pollution from burning biomass fuel for cooking and heating in
poorly ventilated dwellings. Advise patients to monitor public announcements
of air quality and, depending on the severity of their disease, avoid vigorous
exercise outdoors or stay indoors during pollution episodes.

Physical Activity: All COPD patients benefit from regular physical activity and
should repeatedly be encouraged to remain active.

11



PHARMACOLOGIC THERAPIES FOR STABLE COPD

Pharmacologic therapy is used to reduce symptoms, reduce the frequency and
severity of exacerbations, and improve health status and exercise tolerance.
Each treatment regimen needs to be patient-specific as the relationship between
the severity of symptoms and the severity of airflow limitation is influenced by
other factors, such as the frequency and severity of exacerbations, the presence
of respiratory failure, comorbidities (cardiovascular disease, osteop¢rosis,
efc.), and general health status. The classes of medications commonhiused in
treating COPD are shown in Table 5. The choice within each clcsb®pends on
the availability of medication and the patient’s response. &

Bronchodilators: These medications are central to syn@lQm management in
COPD. '®)

Inhaled therapy is preferred. Q/Q‘

The choice between betaQ-ogonists?‘Qmicholinergics, theophylline,
or combination therapy dependsfan'the availability of medications
and each patient’s individualx&sponse in terms of symptom relief
and side effects. O

® Bronchodilators are pres@bed on an as-needed or on a regular
basis to prevent or r e symptoms.

* long-acting inhal ronchodilators are convenient and more
effective at prodQsing maintained symptom relief than short-acting
bronchodilates

* long-acti nhaled bronchodilators reduce exacerbations and
related pitalizations and improve symptoms and health status,
and fiefropium improves the effectiveness of pulmonary rehabilitation.

e Cgpabining bronchodilators of different pharmacological classes

gnay improve efficacy and decrease the risk of side effects compared

(;~to increasing the dose of a single bronchodilator.

Inhaled Corticosteroids: In COPD patients with FEV, < 60% predicted, regular
treatment with inhaled corticosteroids improves symptoms, lung function, and
quality of life, and reduces the frequency of exacerbations. Inhaled corticosteroid
therapy is associated with an increased risk of pneumonia. Withdrawal
from treatment with inhaled corticosteroids may lead to exacerbations in
some patients. Longterm monotherapy with inhaled corticosteroids is not
recommended.

12



Combination Inhaled Corticosteroid/Bronchodilator Therapy: An inhaled
corticosteroid combined with a long-acting beta,-agonist is more effective
than either individual component in improving lung function and health status
and reducing exacerbations in patients with moderate to very severe COPD.
Combination therapy is associated with an increased risk of pneumonia.
Addition of a long-acting beta,-agonist/inhaled glucocorticosteroid fo tiotropium
appears to provide additional benefits.

Oral Corticosteroids: Longterm treatment with oral corticostero@s not

recommended. OQ

Phosphodiesterase-4 inhibitors: In GOLD 3 and GOLD 4 po@%with a history
of exacerbations and chronic bronchitis, the phosphodigsferase-4  inhibitor
roflumilast reduces exacerbations treated with oral cor@sﬂeroids. These effects
are also seen when roflumilast is added to long-aeting” bronchodilators; there
are no comparison studies with inhaled corticoste\{é'fds.
Y

Methylxanthines. Methylxanthines are les é{ftz;ﬁve and less well tolerated than
inhaled long-acting bronchodilators on@e not recommended if those drugs
are available and affordable. There(® evidence for a modest bronchodilator
effect and some symptomatic benelit of these medications compared with
placebo in stable COPD. Ad@fn of theophylline to salmeterol produces a
greater increase in FEV, qg§7e|ief of breathlessness than salmeterol alone.
Low-dose theophylline réo es exacerbations but does not improve post-
bronchodilator lung furdifon

Q
Other Pharmac&& Treatments

Vaccines: @enzo vaccines can reduce serious illness and death in COPD
patientsQVaccines containing killed or live, inactivated viruses are recommended,
and d be given once each year. Pneumococcal polysaccharide vaccine is
recommended for COPD patients 65 years and older, and has been shown to
reduce community-acquired pneumonia in those under age 65 with FEV,

< 40% predicted.

Alpha-1 Antitrypsin Augmentation Therapy: Not recommended for patients
with COPD that is unrelated to alpha-1 antitrypsin deficiency.

Antibiotics: Not recommended except for treatment of infectious exacerbations
and other bacterial infections.

13



Table 5. Formulations and Typical Doses of COPD Medications*

I Vials for .
nhaler . Duration of
Drug (meg) Oral Injection Action (hours)
(mg)
Beta,-agonists
Short-acting
Fenoterol 100-200 (DI} 0.05% (Syrup] 46
Levalbuterol 45-90 (MDI) 6-8
Salbutamol (albuterol) (N}I[)]?kzg(ll’l) 0.(;5221'9/0 ((F;Il:lr)lin) 01,05 46
Terbutaline 400, 500 (DP1) 25,5 mg (Pl 4-6
Long-acting
Formoterol 4.5-12 (MDI & DPI) 12
Arformoterol 12
Indacaterol 75-300 (DPI) %
Olodaterol 5meg (SMI N\
Salmeterol 25-50 (MDI & DPI) 712
Tulobuterol 2 mg (transdermal) A~ %
Anticholinergics Q
Short-acting R
Ipratropium bromide 20,40 (MDI) ~ 6-8
Oxitropium bromide 100 (MDI) A~ 79
Long-acting A
Adidinium bromide 322 (DPI) DS 12
Glycopyrronium bromide 44 (DPI) ONT 24
Tiotropium 18 (DPI), 5 (SMI) D 24
Umeclidinium 62.5 (DPI) j 24
Combination short-acting beta_-agonist plus a it in one inhaler
Fenoterol/Ipratropium 200/80 (MDI) 6-8
Salbutamol/Ipratropium 100/20 (SM1) 6-8
Combination long-acting beta,-agonist plus anticholinergic in one inhaler
Formoterol/aclidinium 12/340 (DPI) <, 12
Indacaterol/glycopyrronium 85/43 3 24
Olodaferol/tiotropium 5/5 24
Vilanterol/umedidinium @%(DPI} 24
|Methylxanthines ~
Aminophylline N 200-600 mg (Pill) 240 Variable, up fo 24
Theophylline (SR) AY 100-600 mg (Pill Variable, up o 24
Inhaled conicosie@ )
Bedomethasone _~\> 50-400 (MDI & DPI)
Budesonide -\ % 100,200, 400 (DPI)
Fluticasone-S¢ 50-500 (MDI & DPI)
Com@' E n long-acting beta, -agonists plus corticosteroids in one inhaler
Formoterol/belclometasone 6/100 (MDI & DPI)
Formoterol/budesonide 4'95/3]2%0( [gﬁp?)l)
Formoterol/mometasone 10/200, 10/400 (MD!)
Salmeterol/Fluticasone 50/100, 250, 500 (DPI)
Vilanterol/Fluticasone furoate 25/100 (DPI)
Systemic corticosteroids
Prednisone 5-60 mg (Pill)
Methyl-prednisolone 4,8,16 mg (Pill)

|Phosphodiesieruse-4 inhibitors
Roflumilast

[ 500meg (Pill)_]|

2

MDI=metered dose inhaler; DPI=dry powder inhaler; SMI=soft mist inhaler

*Not all formulations are available in all countries; in some countries, other formulations may be available.
fFormoterol nebulized solution is based on the unit dose vial containing 20 mcg in a volume of 2.0 ml

14



Mucolytic Agents: Patients with viscous sputum may benefit from mucolytics
(e.g. carbocysteine), but overall benefits are very small.

Antitussives: Use is not recommended.

Vasodilators: Nitric oxide is contraindicated in stable COPD. The use of
endothelium-modulating agents for the treatment of pulmonary hypertension

associated with COPD is not recommended. C)Q/

OTHER TREATMENTS OQO
Rehabilitation: Patients at all stages of disease benefit fro%gxercise training
programs with improvements in exercise folerance and sydttoms of dyspnea
and fatigue. Benefits can be sustained even affer<a single pulmonary
rehabilitation program. The minimum length of Qo effective rehabilitation
program is 6 weeks; the longer the program co&f'ﬂmes, the more effective the
results. Benefit does wane after a rehobilitclti@sprogrcm ends, but if exercise
training is maintained at home the potie%&heolfh status remains above pre-
rehabilitation levels. A

Oxygen Therapy: The longterm d¥hinistration of oxygen (> 15 hours per
day) to patients with chronic @fratory failure has been shown to increase
survival in patients with sev esting hypoxemia. Longterm oxygen therapy
is indicated for patients v@s ave:

*  PaO, at og;@low 7.3 kPa (55 mmHg) or SaO, at or below 88%, with

or withaft Hypercapnia confirmed twice over a three-week period; or

o Po%cgetween 7.3 kPa (55 mmHg) and 8.0 kPa (60 mmHg), or SaO,

8%, if there is evidence of pulmonary hypertension, peripheral

QOedema suggesting congestive cardiac failure, or polycythemia
O (hematocrit > 55%).

Ventilatory Support: The combination of non-invasive ventilation with long-term
oxygen therapy may be of some use in a selected subset of patients, particularly
in those with pronounced daytime hypercapnia. It may improve survival but
does not improve quality of life. There are clear benefits of continuous positive
airway pressure (CPAP) on both survival and risk of hospital admission.

15



Surgical Treatments: The advantage of lung volume reduction surgery (LVRS)
over medical therapy is more significant among patients with upperlobe
predominant emphysema and low exercise capacity prior fo freatment,
although LVRS s costly relative to health-care programs not including surgery.
In appropriately selected patients with very severe COPD, lung transplantation
has been shown to improve quality of life and functional capacity.

Non-surgical bronchoscopic lung volume reduction techniques should not be
used outside clinical trials until more data are available. C)Q/

Palliative Care, End-of-life Care, and Hospice Care: The disease ftdjectory in
COPD is usually marked by a gradual decline in health status increasing
symptoms, punctuated by acute exacerbations that are ciated with an
increased risk of dying. Progressive respiratory failure, card@vascular diseases,
malignancies and other diseases are the primary caus eath in patients with
COPD hospitalized for an exacerbation. Thus poll'Qﬁve care, end-ofife care,
and hospice care are important components okike management of patients

with advanced COPD. N
&?‘
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MANAGEMENT OF STABLE COPD

Once COPD has been diagnosed, effective management should be based
on an individualized assessment of current symptoms and future risks:

Relieve symptoms E—

Improve exercise tolerance
Improve health status

and

Prevent disease progression

Prevent and treat exacerbations

Reduce mortality

— REDUCE SYMPTOMS

<
O
0\5

|, REg@@RlSK
éO

These goals should be reached with minimal side Sftacts from treatment,
a particular challenge in COPD patients beca
comorbidities that also need to be carefully idefifified and treated.

A\
NON-PHARMACOLOGIC TREATMENT &?“

they commonly have

Non-pharmacologic management o@%PD according to the individualized
assessment of symptoms and exacéebation risk is shown in Table 6.

Y
n\?\
<
Table 6. N&@harmacologic Management of COPD
/w“)
Patient Gl@ Essential Recommended Depend! ng on
CA Local Guidelines
\\Q‘ Smoking
Q cessation Flu vaccination
C)O A (can include Physical activity | Pneumococcal
pharmacologic vaccination
treatment)
Smoking
cessation
(can include Flu vaccination
B,C,D pharmacologic | Physical activity | Pneumococcal
treatment) vaccination
Pulmonary
rehabilitation

17



PHARMACOLOGIC TREATMENT

A proposed model for initial pharmacological management of COPD
according to the assessment of symptoms and risk (Table 4) is shown in

Table 7.
Bronchodilators - Recommendations:

® For both beta,agonists and anticholinergics, lon gsting
formulations are preferred over short-acting formulations. 8)

* The combined use of short- or long-acting beta,a \?sts and
anticholinergics may be considered if symptoms arﬁmproved
with single agents.

* Based on efficacy and side effects, inhaled Qgﬁchodilotors are
preferred over oral bronchodilators.

® Based on evidence of relatively low efficacy and greater side
effects, treatment with theophylline )'QQnot recommended unless
other bronchodilators are not ovoi@o{e or unaffordable for long-
term treatment. A

O
Corticosteroids and Phosphodiesterasg*4 Inhibitors — Recommendations

e There is no evidence ¢vfecommend a shortterm therapeutic trial
with oral corficosteaids in patients with COPD to identify those
who will responek&’inhaled corticosteroids or other medications.

* longterm tregiafént with inhaled corticosteroids is recommended
for patientgywith severe and very severe airflow limitation and

with frequent exacerbations that are not adequately

by long-acting bronchodilators.

erm monotherapy with oral corticosteroids is not recommended

OPD.

Otong+erm monotherapy with inhaled corticosteroids is notrecommended

O™ in COPD because it is less effective than the combination of inhaled
corticosteroids with long-acting beta,-agonists.

® longterm treatment containing inhaled corticosteroids should not
be prescribed outside their indications, due to the risk of pneumonia
and the possibility of a slightly increased risk of fractures following
long-term exposure.

® The phosphodiesterase-4 inhibitor roflumilast may also be used to
reduce exacerbations for patients with chronic bronchitis, severe
and very severe airflow limitation, and frequent exacerbations that
are not adequately controlled by long-acting bronchodilators.
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MANAGEMENT OF
EXACERBATIONS

An exacerbation of COPD is defined as an acute event characterized by a
worsening of the patient’s respiratory symptoms that is beyond normal day-
to-day variations and leads to a change in medication. <

The most common causes appear to be respiratory tract infectic@\firol or
bacterial).
QQ‘
How to Assess the Severity of an Exacerbation Q/
e Arterial blood gas measurements (in hog@ PaO < 8.0 kPa
(60 mmHg) with or without PaCO, > kPa, (50 mmHg) when
breathing room air indicates respi (_\& allure

e Chest radiographs are useful in e ing alternative diagnoses.
* An ECG may aid in the dlagn fcoexwhng cardiac problems.

Other laboratory tests: QO

e Whole blood count, Isg\iaentify polycythemia or bleeding.

e The presence of/@enf sputum during an exacerbation can be
sufficient |nd| for starting empirical antibiotic treatment.

e Biochemic can help detect electrolyte disturbances, diabetes,
and pog{ rition.

Spirometric ore not recommended during an exacerbation because they
can be diffigult to perform and measurements are not accurate enough.

Trea(['pcé)nt Options

Oxygen: Supplemental oxygen should be titrated to improve the patient’s
hypoxemia with a target saturation of 88-92%.

Bronchodilators: Short-acting inhaled beta,-agonists with or without short-
acting anticholinergics are the preferred bronchodilators for treatment of an
exacerbation.
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Systemic Corticosteroids: Systemic corticosteroids shorten recovery time,
improve lung function (FEV,) and arterial hypoxemia (PaO,), and reduce
the risks of early relapse, treatment failure, and length of hospital stay. A
dose of 40 mg prednisone per day for 5 days is recommended.

Antibiotics: Antibiotics should be given to patients:

e With the following three cardinal symptoms: increased dyspnea,
increased sputum volume, increased sputum purulence;
With increased sputum purulence and one other cardinal %thom;
Who require mechanical ventilation OQ

Adjunct Therapies: Depending on the clinical conditionQizt e patient, an
appropriate fluid balance with special attention to th&-ddministration of
diuretics, anticoagulants, treatment of comorbidities&nﬂ nutritional aspects
should be considered. At all times, health careqroviders should strongly
enforce stringent measures against active Aigarette smoking. Patients

hospitalized because of exacerbations of D are at increased risk of
deep vein thrombosis and pulmondrb@mbolism; thromboprophylactic
measures should be enhanced. A

Patients with characteristics of a sévare exacerbation should be hospitalized
(Table 8). Indications for referfatand the management of exacerbations of
COPD in the hospital depefd on local resources and the facilities of the
local hospital. ?:&/

oy
Table 8{6{d\ﬂ:aﬁons for Hospital Assessment or Admission

J Mark@i(n‘creose in infensity of symptoms
. (g‘ie e underlying COPD
@) nset of new physical signs

®  Failure of an exacerbation to respond to initial medical management

e  Presence of serious comorbidities
® Frequent exacerbations

e Older age

e Insufficient home support
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COPD AND COMORBIDITIES

COPD often coexists with other diseases (comorbidities) that may have a
significant impact on prognosis. In general, the presence of comorbidities
should not alter COPD treatment and comorbidities should be treated as if
the patient did not have COPD.

atrial fibrillation, and hypertension) is a major comorbidity in C and

probably both the most frequent and most important disease coekisfing with
COPD. Cardioselective beta-blockers are not contraindicat COPD.

Cardiovascular disease (including ischemic heart disease, heo%%)ure,

Osteoporosis, anxiety/depression, and impaired cogm'Qx/ function, major
comorbidities in COPD, are often under-diagnosed Q@‘are associated with
poor health status and prognosis. Q‘

Lung cancer is frequently seen in patients wi PD and has been found to
be the most frequent cause of death in péﬂ ts W|th mild COPD.

Serious infections, especially respquy.)ry infections, are frequently seen in
patients with COPD.

The presence of mefabohc@ me and manifest diabetes are more frequent
in COPD and the latter ely to impact on prognosis. Gastroesophageal
reflux (GERD) is a s ic comorbidity that may have an impact on the
lungs.

Increasing usg%? computed tomography in the assessment of patients with
COPD is;@ﬁfying the presence of previously unrecognized radiographic
bronchlg sis that appears o be associated with longer exacerbations and
|ncr@€éd mortality.
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APPENDIX I: SPIROMETRY
FOR DIAGNOSIS OF AIRFLOW
LIMITATION IN COPD

Spirometry is required to make a clinical diagnosis of COPD and %} ould

be available to all health care professionals who work with COPD gotients.
What is Spirometry?

L
Spirometry is a simple test to measure the amount of olé(/
person can breathe out, and the amount of time toke@p 0 so.

A spirometer is a device used to measure how gg'ctlvely, and
how quickly, the lungs can be emptied.
&?‘

A spirogram is a volume-ime curve. e)

Spirometry measurements used for<§hjgnosis of COPD include
(see Figures 1A and 1B): )

N
e FVC (Forced Vital \pocity): maximum volume of air that can be
exhaled durir§ rced maneuver.

* FEV, (For xpired Volume in one second): volume expired in the
first se gn& of maximal expiration after a maximal inspiration. This
is @ T%sure of how quickly the lungs can be emptied.

{é\ /FVC: FEV, expressed as a proportion of the FVC, gives a
lin

|cc||y useful index of airflow limitation.

The ratio FEV,/FVC is between 0.70 and 0.80 in normal adults; a
value less than 0.70 indicates airflow limitation and thus of COPD.

FEV, is influenced by the age, sex, height, and ethnicity, and is
best considered as percentage of the predicted normal value.
There is a vast literature on normal values; those appropriate for
local populations should be used' 234,
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Figure 1A: Normal Spirogram
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Figure 1B: Spirogram Typical of Patients with M(fg Moderate COPD*
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Why do<2 SQ%metry for COPD?

O

)

Spirometry is needed to make a clinical diagnosis of COPD.

Together with the presence of symptoms, spirometry helps gauge
COPD severity and can be a guide fo specific treatment steps.

A normal value for spirometry effectively excludes the diagnosis of
clinically relevant COPD.

The lower the percentage predicted FEV,, the worse the subsequent
prognosis.
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* FEV, declines over time and usually faster in COPD than in healthy
subjects. Spirometry can be used to monitor disease progression,
but to be reliable the intervals between measurements must be at
least 12 months.

What You Need to Perform Spirometry

Several types of spirometers are available. Relatively large bellows or
rolling-seal spirometers are usually only available in pulmonary fugiction
laboratories. Calibration should be checked against a known vol %.g.,
from a 3-litre syringe) on a regular basis. There are several sn{glfer hand-
held devices, often with electronic calibration systems. &

A hard copy of the volumetime plot is very Usengﬁ) checkoptimal
performance and interpretation, and to exclude err

Most spirometers require electrical power to péémt operation of the motor
and/or sensors. Some battery-operated v@ions are available that can

dock with a computer to provide hard cgy.

It is essential to learn how your mdchine is calibrated and when and how
to clean it. ;

e
How to Perform Spirometr&/@
A

Spirometry is best p@&med with the patient seated. Patients may be
anxious about p@ming the tests properly, and should be reassured.

Careful explan of the test, accompanied by a demonstration, is very
useful. The patignt should:

X
o @sr\eothe in fully.

@)~ Seal their lips around the mouthpiece.

® Force the air out of the chest as hard and fast as they can until their
lungs are completely “empty.”

e Breathe in again and relax.

Exhalation must continue until no more air can be exhaled, must be at least
6 seconds, and can take up to 15 seconds or more.
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Like any test, spirometry results will only be of value if the expirations are
performed satisfactorily and consistently. Both FVC and FEV, should be the
largest value obtained from any of 3 technically satisfactory curves and the
FVC and FEV, values in these three curves should vary by no more than
5% or 150 ml, whichever is greater. The FEV, /FVC is calculated using the
maximum FEV, and FVC from technically acceptable (not necessarily the
same) curves.

Those with chest pain or frequent cough may be unable to per@n a
satisfactory test and this should be noted. 0

oY

Where to find more detailed information on spirometry: &

1. GOLD: A spirometry guide for general procﬁtioan/ond a teaching
slide set is available: http://www.goldcopd.or@

2. American Thoracic Society &Q/Q‘
hﬂp://www.thorocic.org/adobe/stoterv}ms/spirometry1 -30.pdf
A

3. Australian/New Zealand Thoroci@ciety
hﬂp://www.notionolosthmo.ngu/publicoﬂons/spiro/index.htm

4. British Thoracic Society \?y
http://www.britthoragiforg.uk/copd/consortium.html
i
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