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Diagnosis and Initial Assessment



SYMPTOMS

chronic cough

shortness of breath

EXPOSURE TO RISK
FACTORS 

tobacco

occupation

indoor/outdoor pollution

SPIROMETRY : Required to establish diagnosis

Global Strategy for Diagnosis, Management and Prevention of COPD

Diagnosis of COPD

sputum 

http://www.goldcopd.org

A post-bronchodilator FEV1/FVC < 0.70 confirms 
the presence of airflow limitation.



FEV1 progression over time



Post-bronchodilator FEV1



ABCD assessment tool



Assessment of Exacerbation Risk

ƷCOPD exacerbations are defined as an acute worsening of 
respiratory symptoms that result in additional therapy.

ƷClassified as:
üMild (treated with SABDs only)
üModerate (treated with SABDs plus antibiotics and/or oral 

corticosteroids) or 
üSevere(patient requires hospitalization or visits the 

emergency room). Severe exacerbations may also be 
associated with acute respiratory failure.

ƷBlood eosinophil count may also predict exacerbation rates (in 
patients treated with LABA without ICS).



Eosinophil counts in stable COPD predict 
exacerbation risk



Mean annual exacerbation rate (events per year during follow-up for each individual) in 

the COPD population by quartiles of blood eosinophils.

Vedel-Krogh S, et al. AM j RespirCritCare Med 2016;193:965-74



Risk of severe and moderate exacerbations in  COPD using the cutpoints for 

blood eosinophils of 0.34Ĭ 109 cells per liter and 3.3%

Vedel-Krogh S, et al. AM j RespirCritCare Med 2016;193:965-74



Risk factors hospitalized exacerbation of COPD
(ECLIPSE cohort)

Mullerova H, et al. Chest 2015;147:999-1007



ABCD assessment tool



ÁRelieve symptoms

ÁImprove exercise tolerance

ÁImprove health status

ÁPrevent disease progression

ÁPrevent and treat exacerbations

ÁReduce mortality

Reduce

symptoms

Reduce

risk

Management stable COPD



The central role of airflow limitation leading to 

symptoms in COPD

Disability Disease progression Death

Air trapping
Expiratory flow limitation

Hyperinflation

Deconditioning Inactivity

Reduced exercise 

capacity

Exacerbations

COPD

Breathlessness

Quality of life

Exercise

Adapted from Cooper. Respir Med 2009 



Treatment of stable COPD

© 2017 Global Initiative for Chronic Obstructive Lung Disease



Hypothetical model of lung deflation with increased airway 

calibre by duration of action of bronchodilator

Beeh &Beier . Adv Ther 2010

Short-acting
Twice-daily Once-daily



Pharmacological Stenting: 

Benefits of Long-acting Bronchodilators, 

More effective bronchodilation

Source: Beeh & Beier. Adv Ther (2010) 27(3):150-159
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Smoothening of improvement in 24 hr bronchial tone Ą

ÅNet increase in 24 hour AUC for FEV1

Å Increase in trough FEV1

Time 

(h)



Number at risk

Indacaterol 1711 1309 1078 901 621

Tiotropium 1708 1355 1154 985 696

Tiotropium HandiHaler® is better at reducing the risk of 
exacerbations than the LABAs indacaterol1 and salmeterol2

ƷTiotropium HandiHaler® 18 µg significantly reduced the annual 
number of moderate/severe exacerbations of COPD:

Number at risk

Salmeterol 3889 2802 2351 2050 1657

Tiotropium 3707 2955 2561 2242 1869

Versus indacaterol 

(moderate-severe exacerbations) 
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HR (95% CI): 0.83 (0.77ï0.90)

P<0.001 (log-rank test)

Number at risk

Salmeterol 3669 3244 3032 2870 2489

Tiotropium 3707 3359 3177 3017 2663

Versus salmeterol 

(severe exacerbations) 
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28% 

Risk 

difference

HR (95% CI): 0.72 (0.61ï0.85)

P<0.001 (log-rank test)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; 
INVIGORATE, Comparison of Indacaterol and Tiotropium on Lung Function and Related 
Outcomes in Patients With COPD; LABA, long-acting ɓ2-agonist; POET-COPD®, 
Prevention Of Exacerbations with Tiotropium in COPD

1. Decramer ML, et al. Lancet Respir Med. 

2013;1:524ï533; 2. Vogelmeier C, et al. N Engl J 

Med. 2011;364:1093ï1103. 
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**p<0.0001 difference from tiotropium with placebo

Tiotropium 18 µg with placebo

Tiotropium 18 µg with olodaterol 5 µg 

**

Tiotropium 18 µg with placebo

Tiotropium 18 µg with olodaterol 5 µg 
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FEV1 values at Day 1 and Week 12 of treatment1

ANHELTO results: improved lung function with 

combination treatment

1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with 

COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 1133ï1144.



***p<0.0001 for tiotropium with olodaterol 

vs tiotropium with placebo 

D, adjusted mean treatment difference; CI, 

confidence interval

1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with 

COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 1133ï1144.
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Combination treatment leads to greater improvements in 

the respiratory-specific health status questionnaire (SGRQ)1

ANHELTO results: greater health-related quality of life with combination 

treatment



Tiotropium 18 µg with placebo

Tiotropium 18 µg with olodaterol 5 µg 
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Weeks since drug administration

ANHELTO 1: weekly rescue medication

usage over 12 weeks

ANHELTO 1: percentage of days free of 

rescue medication use over 12 weeks

1. Boehringer Ingelheim. Clinical Trial Report. BI Trial No. 1222.51. 2014.

2. Boehringer Ingelheim. Clinical Trial Report. BI Trial No. 1222.52. 2014.

ANHELTO: rescue medication use1,2

ANHELTO results: reduced need for rescue 

medication with combination treatment



1. Jenkins C et al. Poster (227) presented at ERS 2007.

SFC: impact of exacerbation history (TORCH)1

Exacerbation history: impact of SFC % reduction

No recalled exacerbations 19

1 exacerbation in previous year 26

Ó2 exacerbations in previous year 31

ÅIn patients with a history of more frequent exacerbations, 

there were trends to higher rates overall, and a greater effect of 

treatment 

ÅReductions in exacerbation rates associated with treatment are not 

dependent on a history of frequent exacerbations, and the benefits of 

SFC on exacerbations are still seen in patients who had no history of an 

exacerbation in the previous 12 months 



Blood Eosinohils counts, exacerbations, and response 

inhaled fluticasone furoate /vilanterol in COPD

Pascoe S, et al. Lancet RespirMed 2015;3:435-42.



Treatment of stable COPD
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WISDOM study ïin patients with severe/very severe COPD and 

Ó1 exacerbation, ICS withdrawal did not increase exacerbations 

Magnussen H, et al. N Engl J Med 2014
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p=0.35 by Waldôs chi-squared test
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Magnussen et al. NEJM 2014

Withdrawal of IGC changes the Baseline in Trough 
FEV1



Long-Term Triple Therapy De-escalation to 
Indacaterol/ Glycopyrroniumin Patients with Chronic 

Obstructive Pulmonary Disease (SUNSET)

Chapman KR, et al. Am J RespirCritCare 2018;198:329-339



Chapman KR, et al. Am J RespirCritCare 2018;198:329-339



TRIPLE THERAPY - Impact of glycopyrronium vs placebo 

added to beclometasone dipropionate and formoterol: 

TRILOGY

BDP, beclometasone dipropionate; FF, formoterol fumarate; GB, glycopyrronium bromide; HR, hazard ratio Singh et al. Lancet. 2016; 388: 963-973



Key points: oral treatments

ÅPDE4 inhibitor 
ÅImproves lung function and decreases exacerbations in patients 
ÅIn patients with chronic bronchitis, severe to very severe COPD 

and a history of exacerbations (A). 
Åwho are on fixed-dose LABA/ICS combinations (B)

ÅLong-term macrolides (azithromycin, erythromycin)
ÅReduces exacerbation over one year (A).
ÅIs associated with an increased incidence of 
Åbacterial resistance (A) 
Åhearing test impairments (B).

ÅNAC and carbocysteine 
ÅReduce the risk of exacerbations 
ÅIn select (Asian) populations of patients with COPD (B)

ÅStatins, leukotriene modifiers, vasodilators, antitussives: NO



Oral therapies for the reduction of COPD exacerbations: 
PDE4 inhibitors and macrolides

1. Martinez FJ, et al. Lancet 2015
2. Uzun S, et al. Lancet Respir Med 2014 

Placebo Azithromycin

OR: 0.58 (0.42 0.79; p<0.001)
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Nonpharmacologic Therapy to Manage COPD

Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the diagnosis, management, and prevention of chronic
obstructive pulmonary  disease. Updated 2008.

PATIENT EDUCATION

OXYGEN THERAPY
SURGICAL AND NON-

SURGICAL ALTERNATIVES

PULMONARY 

REHABILITATION

SMOKING CESSATION VACCINATION

End of life care



Non-pharmacological treatment

© 2017 Global Initiative for Chronic Obstructive Lung Disease
© 2019 Global Initiative for Chronic Obstructive Lung Disease

Education & self-management

Ʒ Based on GOLD groups, personalized design could include:

ü Groups A, B, C & D ςaddressing behavioralrisk factors, including 
smoking cessation, maintaining or increasing physical activity, and 
ensuring adequate sleep and a healthy diet. 

ü Groups B & D ςlearning to self-manage breathlessness, energy 
conservation techniques, and stress management strategies.

ü Groups C & D ςavoiding aggravating factors, monitoring and 
managing worsening symptoms, having a written action plan and 
maintaining regular contact/communication with a healthcare 
professional.

ü Group D ςdiscussing with their healthcare providers palliative 
strategies and advance care directives.



© 2017 Global Initiative for Chronic Obstructive Lung Disease
© 2019 Global Initiative for Chronic Obstructive Lung Disease

Non-pharmacological treatment



Monitoring and Follow-up

© 2017 Global Initiative for Chronic Obstructive Lung Disease

Monitoring disease progression and development of complications 

and/or comorbidities 

Ʒ Measurements. Decline in FEV1 can be tracked by spirometry performed at 
least once a year.

Ʒ Symptoms. At each visit, information on symptoms since the last visit should 
be collected, including cough and sputum, breathlessness, fatigue, activity 
limitation, and sleep disturbances. 

Ʒ Exacerbations.The frequency, severity, type and likely causes of all 
exacerbations should be monitored.

Ʒ Imaging.If there is a clear worsening of symptoms, imaging may be 
indicated. 

Ʒ Smoking status. At each visit, the current smoking status and smoke 
exposure should be determined followed by appropriate action.

© 2019 Global Initiative for Chronic Obstructive Lung Disease



Monitoring and Follow-up

© 2017 Global Initiative for Chronic Obstructive Lung Disease

Pharmacotherapy and other medical treatment

In order to adjust therapy appropriately as the disease progresses, each follow-
up visit should include a discussion of the current therapeutic regimen. 

Monitoring should focus on:

Ʒ Dosages of prescribed medications. 

Ʒ Adherence to the regimen. 

Ʒ Inhaler technique.

Ʒ Effectiveness of the current regime.

Ʒ Side effects.

Treatment modifications should be recommended.

© 2019 Global Initiative for Chronic Obstructive Lung Disease



© Global Initiative for Asthma

GINA Global Strategy for Asthma 

Management and Prevention

Global Initiative for Asthma (GINA)

Whatôs new in GINA 2019?

This slide set is restricted for academic and educational purposes only. No additions 

or changes may be made to slides. Use of the slide set or of individual slides for 

commercial or promotional purposes requires approval from GINA. 



© Global Initiative for Asthma, www.ginasthma.org

Â Patients with apparently mild asthma are at risk of serious adverse events

Á 30ï37% of adults with acute asthma

Á 16% of patients with near-fatal asthma

Á 15ï20% of adults dying of asthma

Â Exacerbation triggers are variable (viruses, pollens, pollution, poor adherence)

Â Inhaled SABA has been first-line treatment for asthma for 50 years

Á This dates from an era when asthma was thought to be a disease of 

bronchoconstriction

Á Patient satisfaction with, and reliance on, SABA treatment is reinforced by its rapid 

relief of symptoms, its prominence in ED and hospital management of exacerbations, 

and low cost

Á Patients commonly believe that ñMy reliever gives me control over my asthmaò, so 

they often donôt see the need for additional treatment

Background to changes in 2019 - the risks of ómildô asthma

had symptoms less than weekly in previous 

3 months (Dusser, Allergy 2007)



© Global Initiative for Asthma, www.ginasthma.org

Background to changes in 2019 - the risks of SABA-only treatment

Â Regular or frequent use of SABA is associated with adverse effects

Á b-receptor downregulation, decreased bronchoprotection, rebound 

hyperresponsiveness, decreased bronchodilator response (Hancox, Respir Med 2000)

Á Increased allergic response, and increased eosinophilic airway inflammation
(Aldridge, AJRCCM 2000)

Â Higher use of SABA is associated with adverse clinical outcomes

Á Dispensing of Ó3 canisters per year (average 1.7 puffs/day) is associated with higher

risk of emergency department presentations (Stanford, AAAI 2012)

Á Dispensing of Ó12 canisters per year is associated with higher risk of death
(Suissa, AJRCCM 1994)



© Global Initiative for Asthma, www.ginasthma.org

GINA 2018 ïmain treatment figure

GINA 2018, Box 3-5  (2/8) (upper part)

Previously, no controller 

was recommended for 

Step 1, i.e. SABA-only 

treatment was ópreferredô

Step 1 treatment is for 

patients with symptoms 

<twice/month and no risk 

factors for exacerbations



*  Off-label; data only with budesonide-formoterol (bud-form)

À Off-label; separate or combination ICS and SABA inhalers

PREFERRED  

CONTROLLER

to prevent exacerbations  

and control symptoms

Other  
controller options

Other  
reliever option

PREFERRED  

RELIEVER

STEP 2

Daily low dose inhaled corticosteroid (ICS),  

or as-needed low dose ICS-formoterol *

STEP 3

Low dose  

ICS-LABA

STEP 4

Medium dose  

ICS-LABA

Leukotriene receptor antagonist (LTRA), or  

low dose ICS taken whenever SABA taken À

As-needed low dose ICS-formoterol *

As-needed short-acting ɓ2 -agonist (SABA)

Medium dose  

ICS, or low dose  

ICS+LTRA #

High dose  ICS, 

add-on  

tiotropium, or  

add-on LTRA #

Add low dose  

OCS, but  

consider

side-effects

As-needed low dose ICS-formoterol ÿ

Box 3-5A

Adults & adolescents 12+ years

Personalized asthma management:

Assess, Adjust, Review response

Asthma medication options:  

Adjust treatment up and down for  

individual patient needs

STEP 5

High dose  ICS-

LABA

Refer for  

phenotypic  

assessment

Ñadd-on  

therapy,  

e.g.tiotropium,  

anti-IgE,

anti-IL5/5R,

anti-IL4R

Symptoms  

Exacerbations  Side-

effects  Lung function

Patient satisfaction

Confirmation of diagnosis if necessary  

Symptom control & modifiable

risk factors (including lung function)

Comorbidities

Inhaler technique & adherence  Patient 

goals

Treatment of modifiable risk  factors 

& comorbidities

Non-pharmacological strategies  

Education & skills training  Asthma 

medications

1© Global Initiative for Asthma, www.ginasthma.org

STEP 1

As-needed  low 

dose

ICS-formoterol *

Low dose ICS  

taken whenever  

SABA is takenÀ

ÿ Low-dose ICS-form is the reliever for patients prescribed  bud-

form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with allergic 

rhinitis and FEV >70% predicted



Should recommendations about starting ICS treatment for mild asthma 
be based on symptom frequency: a post-hoc ŜŶŎŀŎȅ analysis of the 

START study

ÅICS treatment is recommended for patients with symptoms on more 
than 2 days per week

ÅAssess the validity of the previous symptom-ōŀǎŜŘ Ŏǳǘƻũ  ŦƻǊ ǎǘŀǊǘƛƴƎ 
ICS

ÅPost-hoc analysis of the 3 year inhaled Steroid Treatment As Regular 
Therapy (START) study with mild asthma diagnosed within the 
previous 2 years and no previous regular corticosteroids were 
ǊŀƴŘƻƳƛǎŜŘ ǘƻ ǊŜŎŜƛǾŜ ƻƴŎŜ ŘŀƛƭȅΣ ƛƴƘŀƭŜŘ ōǳŘŜǎƻƴƛŘŜ плл ˃Ǝ όǘƘƻǎŜ 
ŀƎŜŘ ғмм ȅŜŀǊǎ нлл ˃Ǝύ ƻǊ ǇƭŀŎŜōƻ

ReddelHK, et al. Lancet 2017; 389: 157ς66 



¢ƛƳŜ ǘƻ ŬǊǎǘ ǎŜǾŜǊŜ ŀǎǘƘƳŀ-related event
(hospital admission, emergency treatment, or death)

ReddelHK, et al. Lancet 2017; 389: 157ς66 



Overall change in (A) prebronchodilator FEV1 (% predicted) and (B) 
postbronchodilator FEV1 

ReddelHK, et al. Lancet 2017; 389: 157ς66 



Symptom-free days in patients randomly assigned to 
budesonide versus placebo



hΩ.ȅǊƴŜ ta ΣŜǘ ŀƭΦ bŜǿ EnglJ Med 2018;378:1865-76



hΩ.ȅǊƴŜ ta ΣŜǘ ŀƭΦ bŜǿ EnglJ Med 2018;378:1865-76



Bateman ED, et al. New EnglJ Med 2018;378:1877-87



Bateman ED, et al. New EnglJ Med 
2018;378:1877-87



*  Off-label; data only with budesonide-formoterol (bud-form)

À Off-label; separate or combination ICS and SABA inhalers
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Refer for  

phenotypic  

assessment
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& comorbidities
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medications
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STEP 1

As-needed  low 

dose

ICS-formoterol *

Low dose ICS  

taken whenever  

SABA is takenÀ

ÿ Low-dose ICS-form is the reliever for patients prescribed  bud-

form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with allergic 

rhinitis and FEV >70% predicted

PREFERRED  

CONTROLLER

to prevent exacerbations  

and control symptoms

Other  
controller options

Other  
reliever option

PREFERRED  

RELIEVER

Box 3-5A

Adults & adolescents 12+ years

Personalized asthma management:

Assess, Adjust, Review response

Asthma medication options:  

Adjust treatment up and down for  

individual patient needs

See severe asthma 
Pocket Guide for 

details about Step 5
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No additions or changes may be made to slides. Use of the slide set or of individual 
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GINA Pocket Guide

Difficult to treat and severe asthma 

in adults and adolescents

V2.0 April 2019



Terminology

Â Uncontrolled asthma 

Á Frequent symptoms and/or flare-ups (exacerbations)

Á Many of these patients may potentially have mild asthma, i.e. their asthma could be 
well-controlled with low dose ICS, if taken regularly

Â Difficult-to-treat asthma

Á (not difficult patients!)

Á Asthma uncontrolled despite prescribing high dose preventer treatment

Á Contributory factors may include incorrect diagnosis, incorrect inhaler technique, poor 
adherence, comorbidities

Â Severe asthma 

Á ñSevere asthmaò has had many different meanings (Taylor, ERJ 2008; Reddel AJRCCM 2009)

Á Now defined as asthma that is uncontrolled despite maximal optimised therapy and treatment of 
contributory factors, or that worsens when high dose treatment is decreased (Chung, ERJ 2014)

i.e. relatively refractory to corticosteroids (rarely completely refractory)

A retrospective definition, dependent on how thoroughly contributory factors are excluded

© Global Initiative for Asthma, www.ginasthma.org
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How common is severe asthma?

Hekking et al, JACI 2015



© Global Initiative for Asthma, www.ginasthma.org









Zervas E, et al. ERJ Open Res 2018; 4: 00125-2017










