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Global Strategy for Diagnosis, Management and Prevention of COPD

Diagnosis of COPD
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THE 10 MOST FREQUENT CHRONIC
DISEASES INDUCED BY SMOKING

» Cardiovascular diseases
» Cerebrovascular Diseases
» Lung Cancer
» Chronic Respiratory Diseases (COPD)
» Metabolic diseases (diabetes)
» Rheumatic diseases
» Reproductive Effects in Women
» Premature, Low Birth-Weight Babies

» Blindness, age related macular
degeneration

» Other types of cancer (eg Colon, Cervix,
Liver, Stomach and Pancreatic Cancer)




COMPLEX CHRONIC
CO-MORSBIDITIES OF COPD

" Metabolic syndrome
lype 2 diabetes |

Fabbri et coll Eur Respir J 2008; 31:204-212



FROM SYSTEMIC EFFECTS OF COPD TO COPD AS
PULMONARY COMPONENT OF MULTIMORSBIDITY

BRN Reviews REVIEW

From systemic effects of COPD to COPD
as pulmonary component of multimorbidity

Lowie EGW Vanfleteren, MD, PhD'?, Sigrid AA Vikjord, MD?, Martin Ingvar, MD, PhD*

and Leonardo M Fabbri, MD, PhD?
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and Cliioal Nutrition, Institute of Medicine, Sahigrenska Academy, University of Gathenburg, Goﬂmnbu!g, Swoeden; HUNT Research Contre, Norwegian
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ABSTRACT

Chronic obstructive pulmonary disease (COPD) was originally defined as a chronic dis-
case of the airways due to an abnormal inflammatory response to tobacco smoking. How

ever, although primarily a pulmonary disease, the systemic consequences of COPD have
been subject of intensive research for more than two decades. Extrapulmonary manifes-
tations and /or comorbidities are invariably present in COPD and contribute significantly
to morbidity and mortality. These observations warrant a strategy in which COPD should
be seen as the pulmonary component of chronic multimorbidity that develops in a patient

in response to a spectrum of risk factors. .Hpm‘ific multimnrl\idit_\' combinations are asso-
ciated with specific COPD phenotypes, suggesting that lung and other organ disease
trajectories are entangled from an early disease state onwards. The management of the
patient with multimorbid COPD should include an active search for the most impactful
comorbidities and a patient-tailored multidisciplinary shared-decision treatment plan
embedded in clinical path\\ ays with supportive informatics. ®BrN Rev. 2020;662161-78)

Irresponding r: Loavee EGW Van en, logoie oinflelerene®yyu.se

Key words: Ageing. Chronic bronchitis. Chronic diseases. Emphysema. Senescence.

Vanfleterern et al, Barcelona Respiratory Network 2020; 6: 161-178



FROM SYSTEMIC EFFECTS OF COPD TO COPD AS
PULMONARY COMPONENT OF MULTIMORSBIDITY

Vanfleterern et al, Barcelona Respiratory Network 2020; 6: 161-178
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Martinis M et al. Exp. Mol. Pathol. 80 (3):219-227, 2006




NUMBER OF CHRONIC DISORDERS BY AGE-GROUP
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Barnett, K et al, Lancet, 2012 Jul 7;380(9836):37-43



PERCENTAGE OF PATIENTS WITH EACH
CONDITION THAT HAVE OTHER CONDITIONS

Supplementary figure 51: Number of conditions experienced by patients with common, important diseases

Heart failure | 3 g 14 74
Stroke/TIA
Atrial fibrillation
Coronary heart disease
Painful candition
Diabetes
COPD
Hypertansion
Cancer
Epilepsy

Asthma

Dementia

Anxiety
Schizophrenia/bipolar
Depression

20 40%:
Percentage of patients with each condition who have other conditions

This condition only This condition + 1 other + 2 others W+ 3 or more others

Barnett, K et al, Lancet, 2012 Jul 7;380(9836):37-43




FREQUENCIES OF OBJECTIFIED
COMORSBIDITIES

Frequency
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Vanfleteren L.E.G.W., et al. AJRCCM 2013 Apr;187(7):728-35



Survival probability

SURVIVAL IN ADVANCED COPD ACCORDING TO
COMORSBIDITY PHENOTYPE
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James BD et al, 2017 ATS, Am J Respir Crit Care Med 2017;195:A7708



LUNG FUNCTION TRAJECTORIES LEADING TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASE AS PREDICTORS OF
EXACERBATIONS AND MORTALITY

COPD dognosad
n 2001 003

17y foliow.up of COPD amocrhation
and moriality sk
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0.0 . . . . . .
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—— COPD: Low maximally aained FEV, trajactary
— COPD: Nomal maxmally attained FEV, fajectony

Marott et al, Am J Respir Cr Care Med 2020; 202 (2) 210-8



LUNG FUNCTION TRAJECTORIES LEADING TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASE AS PREDICTORS OF
EXACERBATIONS AND MORTALITY

Table 1. Geneml Charactedstics and Lung Function of 1,170 Paticipants onding to the Three
FEV, in Percent Predicted Value at Study Enrollment in 1976=1978 or in 1981-1983 and Prasence o

AR A
in 2001 =200

COPD at Baseline Examination

Mo COPD at Baseline Low Maximally Attained Mormal Maximally Attained
Examination (n= 1,026 FEV: Trajectory (n=65) FEV. Trajectory (n=73) P Value*

001
-0.001
01

< 0.001

Marott et al, Am J Respir Cr Care Med 2020; 202 (2) 210-8



LUNG FUNCTION TRAJECTORIES LEADING TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASE AS PREDICTORS OF
EXACERBATIONS AND MORTALITY
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LUNG FUNCTION TRAJECTORIES LEADING TO CHRONIC
OBSTRUCTIVE PULMONARY DISEASE AS PREDICTORS OF
EXACERBATIONS AND MORTALITY

C No. of Multivariable Cox Regression Analysis with and without IPCW
Participants No. of Events (%) Hazard Radio (95% CI) Forest Plot P Value

Respiratory Disease Mortality 1,170 55 [5.6%)
Mo COPD 1,026 30 (3.3%) 0,40 (0.14—-1.18) 0.08

COPD: Low maximally aftained FEV, 65 4 (7.4%) 1.00 {referanca)

COPD: Normal maximally attained FEV, 79 21 (34.2%) 620 (2.08-18.3T) 0.001
All-Cause Mortality 1,170 215 (22.5%)

Mo COFPD 1,026 151 (19.3%) 0.37 (0.24-0.58) <0001
COPD: Low maximally aftained FEV, 65 22 (36.7%) 1.00 {referanca)

COPD: Normal maximally attained FEV, 79 42 (54.7%) 183 (1.14-3.26) 0.04

0102056 1 2 65

Hazard Ratio (5% CI)

Marott et al, Am J Respir Cr Care Med 2020; 202 (2) 210-8



TEMPORAL DISEASE TRAJECTORIES CONDENSED FROM
POPULATION-WIDE REGISTRY DATA COVERING 6.2 (ALL)
DANISH

Chronic obstructive pulmonary
disease (COPD) is central to
disease progression and hence
Important to diagnose early to
reduce future risk

Trajectory analyses may be
useful for predicting and
preventing
future diseases of individual
patients

Jensen AB et al, Nat Commun. 2014 Jun 24:5:4022
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EXACERBATIONS OF RESPIRATORY SYMPTOMS IN
PATIENTS WITH COPD MAY NOT BE EXACERBATIONS
OF COPD

Exacerbation of COPD

Airway and
lung infmamation

Exacerbations of

respiratory symptoms in
patients with COPD

Exacerbation of coexistent Exacerbation of coexistent
non-respiratory diseases respiratory diseases
Hypertension Asthma
Heart failure Pneumonia
Ischaemic heart disease Bronchiectasis
Pulmonary embolism Interstitial lung diseases
Stroke Pneumothorax
Depression

Beghé B et coll. Eur Respir J 2013; 41: 993-5
Roca M et coll. Eur J Clin Invest, 2013:43:510



RISK OF MORTALITY IN PATIENTS WITH OR WITHOUT
HISTORY OF HOSPITALIZATIONS DUE TO COPD
EXACERBATIONS IN THE ECLIPSE STUDY
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Mullerova et al, Chest 2015 Apr;147(4):999-1007




ONE-YEAR AND LONG-TERM MORTALITY IN PATIENTS
HOSPITALIZED FOR COPD

University Hospital, Compostela, Spain
/57 patients assessed
Age 74.8, males 77%

Hospital stay 12.2 days, 3.6% ICU

1-year mortality 26.2%
5-year mortality 64.3%

Causes of death were respiratory and cardiovascular
disorders

Garcia-Sanz MT et al, J Thorac Dis 2017;9(3):636-645



COMORSBIDITIES AND SUBGROUPS OF PATIENTS
SURVIVING SEVERE ACUTE HYPERCAPNIC RESPIRATORY
FAILURE IN THE ICU

» Multimorbidity was associated with longer
time to hospital discharge

» Hospital readmission or death occurred in
46% of patients over 3.5 months post-
discharge

» Multi-morbidity Is common, most often
unrecognized, and may be associated with
poor outcome

Brochard L et al, Am J Respir Cr Care Med, 2016



@ ERS

Origin of dyspnea exacerbations in patients with COPD

:IIIIIIIIIIIIIIIIIIIIII>

: _.....‘
. Exacerbations of respiratory symptoms in patients with COPD .
Pulmonary embolism
‘II> 4--'

Atrial fibrillation

Agusti A, Faner R. Proc Am Thorac Soc. 2012;9:43-6.
Beghé B, et al. Eur Respir J. 2013;41:993-5.

european respiratory society every breath counts



@ ERS

Exacerbations of airway inflammation and
cardiovascular effects

COPD EXACERBATION

AIRWAY INFLAMMATION SYSTEMIC INFLAMMATION

Cytokines

Sympathetic

TX-A2, PGF-2a

activation

HEART FAILURE Tachycardia
DECOMPENSATION

Takayama K, et al. Nat Med. 2005;11:562-566.

european respiratory society every breath counts



@ ERS

Hypertension — cause of respiratory symptoms
exacerbations in COPD

> Hypertension

_ : _ Hypertensive
Acute airway inflammation crisis

Systemic inflammation .
Acute aterial pressure

elevation

Acute impairing of vascular Imbalance in vascular
dilation mechanism reactivity

Left ventricle systolic/diastolic dysfunction Left ventricle overload

Pulmonary congestion Dyspnoea

Margulescu AD, et al. Am J Cardiol. 2012;109:1472-81.

european respiratory society every breath counts



@ ERS
Haemodynamic mechanisms of heart dysfunction in COPD

COPD EXACERBATION

IMPAIRED LEFT VENTR

DECOMPENSATION

HEART FAILURE

Barr RG, et al. N Engl J Med. 2010;362:217-227.
Watz H, et al. Chest. 2010;138:32-8.

european respiratory society every breath counts



@ ERS

Mechanisms of risk for cardiovascular events in ECOPD

Exacerbation of airway and lung inflammation in COPD

tvon Willebrand factor _ tvon Willebrand factor
1Fibrinogen Systemic 1D-dimer
tMicroalbuminuria inflammation, tProthrombin,1IL6
VEGF elevation

Alteration of flow-mediated 1Circulating platelet—
vascular dilatation monocyte aggregates

Endothelial dysfunction TEndothelial Platelet Prothrombotic
progenitor cells activation condition

Elevated risk for acute cardiovascular events

Roca M, et al. Eur J Clin Invest. 2013;43:510-21

european respiratory society every breath counts



@ ERS

Pulmonary embolism — cause of respiratory symptoms
exacerbations in COPD

Pulmonary embolism

Pulmonary artery acute Alveolar haemorrhage . Bronchopulmonary

obstruction C-fibres

Dead space sudden increase Bronchoconstriction
in lung parenchima

. Atelectasis, Ventilation/perfusion
Hypercapnia injured parenchyma mismatch

Hypoxemia

Carotid arterial Rapidly adapting stretch Vascular
chemoreceptor receptor, J receptor chemoreceptor

DYSPNOEA
MouaT, et al. Int 3 Chron Obstruct Pulmon Dis. 2008; 3: 277-284.

european respiratory society every breath counts



@ ERS
Atrial fibrillation — cause of respiratory symptoms

exacerbations in COPD

Lung function and risk of atrial fibrillation hospitalization in COPD

RR
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2.50
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1.50
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0.50

0.00

=100 90-99 80-89 70-79 60-69 50-59 4049 <40
FEV1 % pred

Buch P, et al. Eur Respir J. 2003;21:1012-6.

european respiratory society every breath counts



CARDIAC DYSFUNCTION DURING
EXACERBATIONS OF COPD
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BIOCHEMICAL MARKERS OF CARDIAC
DYSFUNCTION PREDICT MORTALITY IN ACUTE
EXACERBATIONS OF COPD

> troponin

54

McAllister et al. Eur Respir J 2012; 3:1097-103



HEART FAILURE IS HIGHLY PREVALENT AND DIFFICULT
TO DIAGNOSE IN SEVERE EXACERBATIONS OF COPD
PRESENTING TO THE EMERGENCY DEPARTMENT

ED correct diagnosis %

AECOPD AECOPD+HF AECOPD+OD
RW discharge diagnosis

& COPD exacerbation

Cardiovascular events

Infections (pneumonia, sepsis, UTI)

& Other

Lung Cancer

Percent survival
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m
AECOPD+HF vs AECOPD: HR 2,36 Cl 14-3.1: p
AECOPD+HF ve AECOPD+0OD: HR 28 C11.6-5.3; p =

500
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Time (days)

Tine’ et al. J Clin Med 2020; 9: 2644



NATRIURETIC PEPTIDE TESTING FOR PREDICTING
ADVERSE EVENTS FOLLOWING HEART FAILURE
HOSPITALIZATION

Changes in BNP or NT-proBNP following
treatment should be considered an important
part of the pre-discharge decision making for

patients hospitalized with AHF

Jannuzzi JL et al. Congest Heart Fail. 2012;Suppl 1:59-S13
Thygesen C et al, Eur Heart J 2012; 33: 2001-2006
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COPD AS THE PULMONARY
COMPONENT OF MULTIMORBIDITY

Cigarette smoke
pollutants

. Pancreas

Muscle

A MODIFICATION OF THERAPEUTIC Metabolic syndrome
RECOMMENDATIONS type 2 diabetes

Muscle
weakness/wasting

Osteoporosis

Cardiovascular
events

Fabbri LM et coll. Eur Respir J 2008;31:204-212



FROM SYSTEMIC EFFECTS OF COPD TO COPD AS
PULMONARY COMPONENT OF MULTIMORSBIDITY

Tagee 1. Chronic d that have been reported to be more prevalent in patients with COPD, and that have an impact on severnty

dill prignosis.
Hypartansion Asthma
Chronic heart Tailere Bronchectasis
lschaamic heart diseases Obstructive lesp disorders
Arrhythmias Lung cancar
Peripheral artery disgass mgrstitial lung dissases
Stroke and transient cerebrowascular ischagmia Fulmonary hypertansion
Thromboembolism Tuberculpsis

Mewholic diseases _______|Eedocriedisemses
Maotabalic syndrome Diabetes
Obesity Qsteoporosis

Nuritional disorders Hypothyroidism

Respiratory disorders during skaep Gastroespphageal reflux

Anxiaty and depression nilammartary bowel disenses
Paychiatric disgases Chronic liver diseases

|:L'I_.| HEWE IMpairment

Degenerative disorders

Chronie kxdney failure AnEEmea

Vanfleterern et al, Barcelona Respiratory Network 2020; 6: 161-178



FROM SYSTEMIC EFFECTS OF COPD TO COPD AS
PULMONARY COMPONENT OF MULTIMORBIDITY

Obesity )
\ @
Insulin resistance |
PEE———— e

CoPD}
[chronic bronchitis) B3

Arterial stiffness

\
<:Underwe|§hl

EXPOSURE TO
ENVIRONMENTAL FACTORS

- .
k Intervention 2

Vanfleterern et al, Barcelona Respiratory Network 2020; 6: 161-178



NON-CARDIAC COMORBIDITIES AND MORTALITY IN
PATIENTS WITH HEART FAILURE WITH REDUCED VS.
PRESERVED EJECTION FRACTION: a study using the Swedish
Heart Failure Reqistry

 Non-cardiac comorbidities contribute significantly but
differently to mortality, both in HFrEF and HFpEF

No significant variation was found in the impact over the 12-year
study period

 These results emphasize the importance of

Including the management of comorbidities as a part of a
standardized heart failure care in both HF phenotypes

Ergatoudes et al, Clinical Research in Cardiology 2019



FROM SYSTEMIC EFFECTS OF COPD TO COPD AS
PULMONARY COMPONENT OF MULTIMORBIDITY

Vanfleterern et al, Barcelona Respiratory Network 2020; 6: 161-178



MANAGEMENT OF CHRONIC OBSTRUCTIVE PULMONARY
DISEASE BEYOND THE LUNGS

Comorbidities Treatment strategies

Nutritional
counselling
and modulation*

Underweight
and obesity

Metabolic disorders

Anxiety and
depression

Vanfleteren et al. Lancet Respir Med 2016 Nov;4(11):911-924



CONCLUSIONS

Patient with COPD have invariably concomitant chronic
diseases that should be searched and treated according to
current disease guidelines for COPD and concomitant chronic

diseases

Treatment of stable COPD and of exacerbations should always
consider the complexity of the mechanism underlying
symptoms and their worsening



