
THE	BOUNDARIES	OF	MILD	COPD	 	

APPENDIX	1.	OPERATIVE	DEFINITION	

Mild-COPD	definition	–COPD	will	be	defined	according	to	a	 fixed	FEV1/FVC	ratio	<0.70	and	a	

FEV1	≥80%	of	predicted	value.	We	are	aware	that	such	definition	will	result	 in	more	frequent	

diagnosis	of	COPD	 in	 the	elderly1,	and	 less	 frequent	diagnosis	 in	 individuals	younger	 than	45	

years2,	 compared	 to	 a	 cut	 off	 using	 the	 lower	 limit	 of	 normal	 (LLN)	 values	 for	 FEV1/FVC3.	

However,	LLN	values	are	highly	dependent	on	the	choice	of	valid	reference	equations	using	post-

bronchodilator	FEV1,	and	neither	longitudinal	studies	validating	the	use	of	the	LLN,	nor	studies	

using	reference	equations	 in	populations	where	smoking	 is	not	the	major	cause	of	COPD	are	

available.		

Early	 COPD	 –For	 the	 purposes	 of	 the	 present	 study,	we	 have	 defined	 “early	 disease”	when	

former	or	ex-smoker-adults:	a)	complain	of	dyspnoea	but	have	normal	spirometry;	b)	complain	

of	 dyspnoea	 and	 have	 mild	 bronchial	 obstruction;	 and,	 c)	 have	 mild	 bronchial	 obstruction	

without	dyspnoea.				

Demographics	 –Demographic	 information	 will	 include	 age;	 gender;	 height;	 weight;	 marital	

status;	level	of	education	(low,	intermediate,	or	high);	occupation	(employed,	unemployed	or	

retired);	disability	pension	(none,	partial,	full);	income	(low,	medium,	high);	living	arrangement	

(living	alone	or	living	with	others);	and	having	children	to	care	for	(yes	or	no).		

Clinical	 characteristics	 –Medical	history	will	 include	history	and	duration	of	COPD	 (for	COPD	

subjects)	 and	 current	 medical	 conditions	 and	 treatments.	 Physical	 examination	 will	 be	

performed	 to	all	participants,	 including	vital	 signs	 (pulse,	blood	pressure,	SpO2).	Clinical	data	

including	 smoking	 history,	 as	 well	 as	 smoking	 condition	 (current	 or	 ex-smoker),	 biomass	

exposure,	chronic	bronchitis,	dyspnoea,	acute	exacerbations	of	COPD	and	comorbidities	will	be	

collected.	

1. Chronic	 bronchitis	will	 be	 defined	by	 the	 presence	of	 cough	 and	 sputum	production	

most	days	for	3	months	in	2	consecutive	years4.		

2. Dyspnoea	will	be	scored	with	the	modified	Medical	Research	Council	(mMRC)	Dyspnoea	

scale	 [range:	 0	 to	 4	 points]5	 and	 dichotomized	 as	 <1	 (i.e.,	 non-dyspnoeic)	 or	 ≥1	

(dyspnoeic).	 Dyspnoeic	 individuals	 will	 be	 subsequently	 categorized	 according	 to	

possible	 mechanisms	 into	 obese,	 heart	 failure,	 respiratory	 or	 combined	 dyspnoea	

groups	(see	below).	



3. Self-reported	exacerbations	 in	the	year	prior	to	enrolment	will	be	determined	by	the	

decision	to	prescribe	antibiotics,	bronchodilators,	or	systemic	corticosteroids	(alone	or	

in	combination),	by	the	patient’s	primary	clinician6.	The	frequency	of	such	events	in	the	

year	prior	to	enrolment	will	be	dichotomized	around	2	episodes	(<2	or	≥2)6.		

Comorbidities	–Assessment	of	comorbidities	will	rest	on	subject’s	self-report	data,	chart	review,	

questionnaires,	and	objective	measurements.		

1. Hypertension	will	be	defined	by	the	presence	of	one	of	the	following	criteria:	1)	self-

reported	 physician	 diagnosis	 of	 high	 blood	 pressure	 and	 use	 of	 antihypertensive	

medication;	 2)	 diastolic	 blood	 pressure	 ≥90	mm	Hg	 or	 systolic	 blood	 pressure	 ≥140	

mmHg7.		

2. Diabetes	will	be	considered	present	based	on	1)	self-reported	history	of	diabetes	and	

use	of	diabetes	medication	or	2)	fasting	blood	glucose	≥126	mg/dL8.		

3. Obesity	will	be	defined	as	BMI	≥30	kg/m2,	according	to	classification	of	the	World	Health	

Organization9.		

4. Anaemia	will	be	considered	present	if	haemoglobin	level	is	lower	than	13	g/dL	in	males	

and	females.	

5. Dyslipidaemia	will	be	defined	as	fasting	low-density	lipoprotein	(LDL)	cholesterol	≥130	

mg/dL	or	high-density	lipoprotein	(HDL)	cholesterol	<40	mg/dL	or	use	of	lipid-lowering	

medication10.	

6. Depression	will	be	considered	present	if	the	subject	self-report	a	physician	diagnosis	and	

is	using	medication	for	depression.	Depression	will	be	additionally	considered	present	if	

the	 Centre	 for	 Epidemiologic	 Studies	 of	 Depression	 (CES-D)	 questionnaire	 score	 ≥16	

points11,	12.	The	CES-D	is	a	self-administered	questionnaire	composed	of	20	items	used	

to	measure	the	presence	and	severity	of	depressive	symptoms	experienced	during	the	

preceding	week11.	Each	item	is	rated	on	a	4-point	scale	ranging	from	‘‘rarely	or	none	of	

the	time’’	to	 ‘‘most	or	all	of	the	time.’’	The	CES-D	score	can	be	used	as	a	continuous	

measure,	with	higher	scores	indicating	presence	of	depressive	symptoms,	or	as	a	binary	

indicator	of	a	possible	depression	using	as	cut-off	point	a	CES-D	score	≥16	points,	which	

indicates	a	high	load	of	depressive	symptoms	with	sensitivity	around	80%	and	specificity	

around	70%	for	major	depression	diagnosis12.		

7. Anxiety	 will	 be	 assessed	 with	 the	 anxiety	 subscale	 of	 the	 Hospital	 Anxiety	 and	

Depression	 Scale	 (HADS)13.	 It	 was	 originally	 developed	 to	 determine	 the	 levels	

of	anxiety	and	depression	that	a	patient	is	experiencing.	The	HADS	is	a	fourteen-item	



scale	that	generates	ordinal	data.	Seven	of	the	items	relate	to	anxiety	and	seven	relate	

to	depression.	Each	item	on	the	questionnaire	is	scored	from	0-3	and	this	means	that	a	

person	can	score	between	0	and	21	for	either	anxiety	or	depression.	The	HADS	uses	a	

scale	and	therefore	the	data	returned	from	the	HADS	is	ordinal.	A	systematic	review	of	

a	large	number	of	studies	identified	a	cut-off	point	≥8	for	anxiety	or	depression14.	For	

anxiety,	this	gave	a	specificity	of	78%	and	a	sensitivity	of	90%.		

8. Laryngopharyngeal	 reflux	 (LPR)	 is	 an	 extraoesophageal	 manifestation	 of	

gastroesophageal	 reflux	 disease.	 It	 will	 be	 assessed	 with	 the	 Reflux	 Symptom	 Index	

(RSI)15,	a	self-administered	nine-item	questionnaire.		The	scale	for	each	individual	item	

ranges	from	0	(no	problem)	to	5	(severe	problem),	with	a	maximum	total	score	of	45.	

Diagnosis	will	be	based	on	a	RSI	score	>13	points16.	The	RSI	is	easily	administered,	highly	

reproducible,	and	exhibits	excellent	construct	and	criterion-based	validity16.	

9. Gastroesophageal	reflux	disease	(GERD)	will	be	based	on	the	Frequency	Scale	for	the	

Symptoms	of	GERD	(FSSG)	questionnaire,	which	has	been	used	in	COPD17.	Briefly,	this	is	

a	12-item	questionnaire	where	each	question	has	a	score	ranging	from	0	(no	symptoms)	

to	4	(always	with	symptoms).	GERD	will	be	defined	as	being	present	in	those	subjects	

who	reported	a	symptom	score	≥8	points.			

10. Rhinosinusitis	will	 be	 diagnosed	 on	 the	 presence	 of	 chronic	 cough,	 the	 sensation	 of	

‘mucus	 in	 the	throat’,	and	chronic	nasal	symptoms	such	as	sneezing,	 itching,	sniffles,	

watery	discharge,	cloudy	discharge,	congestion,	 loss	of	sense	of	smell/taste,	frequent	

sinus	infections	and	nasal	dryness.	Cough	and	nasal	symptoms	will	be	also	considered	

as	rhinosinusitis	in	patients	already	on	nasal	steroids	and	oral	anti-histamines.		

11. Myocardial	infarction	will	be	defined	as	self-reported	history	of	heart	attack	verified	on	

chart	review.		

12. Heart	 failure	 (HF)	will	be	defined	according	 to	current	guidelines18.	Patients	with	 left	

ventricular	 failure	 may	 exhibit	 either	 reduced	 or	 preserved	 left	 ventricular	 ejection	

fraction	(LVEF)	on	echocardiography.	HF	with	reduced	left	ventricular	ejection	fraction	

(HFrEF)	will	be	defined	by	LVEF	≤40%,	thus	excluding	patients	within	the	grey	area	of	

LEFV	between	40-49%	currently	defined	as	HF	with	mid-range	ejection	fraction	(HFrEF).	

HF	with	preserved	 left	ventricular	ejection	fraction	(HFpEF)	will	be	defined	by	a	LVEF	

>50%;	 structural	 abnormalities	 such	 as	 left	 ventricular	 hypertrophy	 and	 left	 atrial	

enlargement;	 and/or	 diastolic	 dysfunction	 detected	 with	 echocardiography.	 Four	

variables	 will	 be	 evaluated	 to	 determine	 whether	 LV	 diastolic	 function	 is	 normal	 or	

abnormal	and	the	presence	of	several	abnormal	findings	as	well	as	cut	off	values	with	

high	specificity	for	myocardial	disease	will	be	used,	as	recommended,	to	decrease	false	



positive	diagnoses	of	diastolic	dysfunction19.	These	variables	and	their	abnormal	cut	off	

values	are	annular	eʹ	velocity	(septal	eʹ	<7	cm/sec,	lateral	eʹ	<10	cm/sec),	average	E/eʹ	

ratio	 >14,	 left	 atrial	 maximum	 volume	 index	 >34	mL/m2,	 and	 peak	 TR	 velocity	 <2.8	

m/sec.	LV	diastolic	function	is	normal	if	more	than	half	of	the	available	variables	do	not	

meet	the	cut	off	values.	LV	diastolic	dysfunction	will	be	considered	present	if	more	than	

half	of	these	parameters	meet	the	cut	off	values.	Diastolic	function	will	be	considered	

inconclusive	if	half	of	the	parameters	do	not	meet	the	cut	off	values.	

Quality	 of	 life	 –Quality	 of	 life	 (QoL)	 will	 be	 evaluated	 with	 the	 St.	 George’s	 Respiratory	

Questionnaire	(SGRQ)	and	the	COPD	Assessment	Test	(CAT),	since	these	are	among	the	most	

commonly	used	by	clinicians	and	researchers.	

1. The	 St.	 George’s	 Respiratory	 Questionnaire	 (SGRQ)20	 is	 a	 self-administered	

questionnaire	 that	measures	health	status	 in	patients	with	chronic	airflow	 limitation.	

Their	total	score	as	well	as	its	3	domain	sub-scores	(symptoms,	activities	and	impacts)	

will	 be	 included	 in	 analyses.	 Patients	 will	 complete	 SGRQ	 under	 the	 supervision	 of	

clinical	 staff	 well	 trained	 in	 questionnaire	 administration.	 The	 SGRQ	 cut-off	 point	

suggested	by	GOLD	for	highly	symptomatic	patients	is	≥25.	

2. The	 COPD	 Assessment	 Test	 (CAT)	 is	 an	 eight-item	 questionnaire	 of	 health-status	

impairment	 in	 COPD,	 covering	 the	 most	 burdensome	 symptoms	 and	 limitations	 of	

COPD:	 cough,	 phlegm,	 chest	 tightness,	 breathlessness	 going	 up	 hills/stairs,	 activity	

limitations	 at	home,	 confidence	 leaving	home,	 sleep,	 and	energy.	 The	 scale	 for	 each	

question	ranges	from	0	to	5,	and	the	total	score	ranges	from	0	to	40,	with	higher	scores	

indicating	poorer	health	status.	Total	scores	range	from	0	to	40	(0=	no	impairment).	The	

CAT	cut	point	suggested	by	GOLD	for	symptomatic	patients	is	≥1021.	

The	SGRQ	cut	off	point	of	≥25	seems	equivalent	to	the	CAT	cut	off	point	of	≥10,	whereas	cut	

points	of	mMRC	grade	≥1	and	CAT	score	≥10	are	approximately	equivalent	 in	separating	 low	

from	high-symptom	patients22-24.	Future	studies	should	be	able	to	recognize	which	thresholds	

are	the	best	to	make	CAT	and	mMRC	equivalent,	thus	refining	current	recommendations.		

Laboratory	testing	–Laboratory	specimens	will	include	haematology	and	blood	chemistry.	The	

blood	chemistry	will	include	serum	alkaline	phosphatase,	LDH,	SGOT,	SGPT,	glucose,	cholesterol,	

calcium,	inorganic	phosphorus,	uric	acid,	blood	urea	nitrogen,	total	protein,	albumin	and	total	

bilirubin.	Lab	testing	will	be	used	to	detect	possible	unknown	comorbidities.	



Lung	function	–Subjects	will	perform	spirometric	testing	before	and	after	the	administration	of	

400	μg	albuterol,	single-breath	DLCO,	and	lung	volume	assessment	according	to	international	

guidelines	 25-27.	 Spirometric,	 DLCO,	 and	 lung	 volume	 measurements	 will	 be	 standardized	 as	

percentages	 of	 predicted	 values	 as	 described	 previously	 28-30.	 Although	 several	 spirometric	

equations	are	currently	available	in	Chile31-33,	at	the	time	of	the	study	proposal	predictive	values	

from	Knudson	et	al.28	were	widely	used	and	thus	chosen	for	this	study.	Inspiratory	capacity	(IC)	

will	be	measured	as	described	elsewhere34	and	the	IC/TLC	(total	lung	capacity)	ratio	will	be	also	

calculated.	

Six-minute	walking	test	–The	six-minute	walking	test	(6MWT)	will	be	carried	out	according	to	

current	 standards35,	36.	 Subjects	will	 perform	 two	6MWDs	 36	 in	 a	 30	m	corridor.	 They	will	 be	

requested	to	walk	at	the	maximum	tolerated	speed,	and	will	be	verbally	encouraged	every	1	

min35.	For	each	subject	the	greater	of	the	two	6MWDs	will	be	selected	for	analysis.	

Exercise	 testing	 –A	 symptom-limited	 incremental	 cycle	 exercise	 test	 will	 be	 conducted	 to	

measure	the	maximal	workload	(WRmax)37.	A	constant	work	rate	(CWR)	cycle	endurance	test	

will	be	performed	afterwards37.	Exercise	testing	will	be	conducted	according	to	recommended	

guidelines38.	Equipment	will	be	calibrated	before	each	test.	Pedalling	rates	will	be	maintained	

between	60-70	 revolutions	per	minute.	During	 exercise,	 standardized	 and	 continuous	 verbal	

encouragement	to	subjects	will	be	provided	by	a	member	of	the	study	team,	who	will	be	blinded	

to	the	results	of	the	lung	function	testing.	Subjects	will	breathe	through	a	mouthpiece	and	a	low	

resistance	 flow	 transducer.	 Breath-by-breath	 measurements	 [minute	 ventilation	 (V’E),	 tidal	

volume	(VT),	breathing	frequency	(fR),	inspiratory	and	expiratory	time	(tI	and	tE,	respectively),	

duty	cycle	(TI/TTOT),	and	mean	inspiratory	and	expiratory	flow	(VT/tI	and	VT/tE,	respectively),	

oxygen	consumption	 (V’O2),	 carbon	dioxide	production	 (V’CO2),	and	end-tidal	 carbon	dioxide	

partial	pressure	 (PETCO2)]	will	be	 collected	using	a	 cardiopulmonary	exercise	 testing	 system.	

Pulse	 oximetry	 and	 electrocardiographic	monitoring	will	 be	 carried	 out	 throughout	exercise,	

while	blood	pressure	will	be	determined	by	sphygmomanometer	before,	every	2	minutes	during	

exercise,	at	the	end	of	exercise	and	5	min	post-exercise.	At	rest,	every	minute	during	exercise,	

and	at	 the	end	of	exercise,	subjects	rated	the	 intensity	of	 their	breathing	and	 leg	discomfort	

using	the	modified	10-point	Borg	category-ratio	scale39.	IC	manoeuvres	will	be	performed	after	

Borg	 ratings	 pre-exercise,	 every	 two	minutes	 during	 exercise,	 and	 at	 end-exercise.	 Exercise	

parameters	will	be	compared	with	predicted	normal	values	of	Jones	et	al40.	Peak	V’O2	will	be	

reported	 in	 absolute	 units	 (L/min),	 after	 correction	 of	 body	 weight	 (mL/kg/min)	 and	 as	 a	

percentage	 of	 predicted	 normal	 values40.	 Ventilation	 will	 be	 compared	 with	 the	 maximal	



ventilatory	capacity	(MVC),	estimated	by	multiplying	the	measured	FEV1	by	3541.	The	ventilatory	

threshold	will	be	detected	individually	using	the	V-slope	method42,	43.	

The	 incremental	exercise	test	will	be	performed	on	a	ER	800®	cycle	ergometer	 (Erich	 Jaeger,	

GmbH,	Hoechberg,	Germany).	It	will	consist	of	a	steady-state	resting	period	(6	minutes	of	quiet	

breathing	 through	 a	 mouthpiece)	 and	 a	 3-minute	 warm-up	 of	 unloaded	 pedalling	 at	 60-70	

revolutions	per	minute,	followed	by	a	stepwise	protocol	in	which	the	work	rate	will	be	increased	

by	10	watts	every	2-minute	intervals.	All	exercise	tests	will	be	ended	at	the	point	of	symptom-

limitation,	i.e.,	peak	exercise.	The	maximum	tolerated	load	will	be	that	sustained	for	more	than	

30	seconds.		

CWR	exercise	test	will	consist	of	a	steady	state	resting	period	of	6	min	followed	by	a	sudden	

single	 increase	 in	work	 rate	 to	 the	pre-calculated	 level	 reflecting	 the	70-80%	of	 the	maximal	

workload	achieved	during	the	incremental	exercise	test.	During	the	CWR	test,	changes	in	end-

expiratory	lung	volume	will	be	estimated	from	inspiratory	capacity	measurements	at	rest;	at	the	

end	of	each	2-minute	of	exercise;	and	at	the	end	of	the	test.		

Computed	tomography	–Chest	and	right	thigh	muscle	CT	scans	will	be	obtained.	Each	CT	scan	

will	be	visually	 inspected	by	 the	 local	clinical	 radiologist	 for	adequate	 inspiration,	absence	of	

motion	artifact,	and	inclusion	of	all	parts	of	the	chest.	Two	radiologists	will	review	the	chest	CT	

scans	 solely	 to	 notify	 the	 principal	 investigator	 about	 presence	 of	 previously	 undiagnosed	

potentially	 malignant	 lung	 nodules	 or	 other	 unsuspected	 clinically	 significant	 findings.	 The	

principal	 investigator	 will	 then	 notify	 the	 subject’s	 own	 doctor,	 who	will	 be	 responsible	 for	

referral	to	further	medical	care.	A	volumetric	CT	scan	examination	of	the	chest	and	the	thigh	

muscle	will	be	performed.	Subjects	will	be	imaged	in	a	64-row	multidetector	scanner	(GE	VCT	

64;	General	Electric	Healthcare;	Fairfield,	USA),	which	will	be	calibrated	daily	for	air,	and	every	

3	months	for	water.	Chest	CT	protocol	 image	acquisition	will	be	120-kVp,	200-mAs,	and	0.5-s	

rotation	 time.	 Images	 will	 be	 reconstructed	 using	 a	 standard	 algorithm	 at	 0.625-mm	 slice	

thickness	and	0.5-mm	intervals.	Emphysema	will	be	quantitated	using	the	percentage	of	low-

attenuation	units	less	than	−950	HU	using	Slicer	software	(www.Slicer.org).	Emphysema	will	be	

defined	as	percent	of	low	attenuation	areas	less	than	-950	Hounsfield	units	(%	LAA-950HU)44.	

Single-slice	airway	measurements	will	be	collected	in	the	apical	bronchus	of	the	right	upper	lobe	

(RB1)	and	the	right	lower	lobe	posterior	basal	bronchus	(RB10).	These	bronchi	are	chosen	based	

on	prior	reports	showing	that	airway	measurements	taken	in	these	locations	are	associated	with	

spirometric	 measures	 of	 lung	 function45-47	 and	 exercise	 capacity48.	 Measurements	 will	 be	

performed	 in	 the	 3rd	 (segmental	 bronchus),	 4th,	 and	 5th	 airway	 generation	 as	 previously	



described.	48,	49	The	Phase	Congruency	method	50	for	airway	segmentation	will	be	used	to	define	

the	lumen-wall	and	wall-parenchyma	boundaries,	and	total	airway	area	and	airway	luminal	area	

(Ai)	will	be	measured	at	the	middle	segment	of	each	generation51.	The	cross-sectional	area	(CSA)	

of	 the	 right	 thigh	 muscle	 (RTMCT-CSA)	 will	 be	 measured	 following	 described	 methodology52,	

obtained	by	means	of	open-source	software	ImageJ	(http://imagej.nih.gov/ij).	Briefly,	RTMCT-CSA	

will	be	measured	at	halfway	between	the	pubic	symphysis	and	the	inferior	condyle	of	the	femur.	

CSA	will	be	measured	in	the	surface	area	of	the	tissue	with	a	density	of	40	to	100	HU.	This	range	

of	density	has	been	chosen	because	it	corresponds	to	the	density	of	muscle	tissue53.	

Stress	 echocardiography	 ––Transthoracic	 stress	 echocardiography	 will	 be	 performed	 with	 a	

VIVID-7	echocardiography	system	(General	Electric	Healthcare;	Fairfield,	USA)	and	LODE	echo	

cardiac	 stress	 table	 (LODE	B.V.	Groningen,	 the	Netherlands),	with	 electrical	 adjustable	 slope	

(transversal,	45º)	for	an	optimal	position	of	the	heart	in	echo	research.	Measurements	will	be	

done	in	a	sitting	position	next	to	the	test	subject.	Function	in	each	segment	of	the	left	ventricle	

will	 be	 graded	 at	 rest	 and	 with	 stress	 as	 normal	 or	 hyperdynamic,	 hypokinetic,	 akinetic,	

dyskinetic,	 or	 aneurysmal.	 Images	 from	 low	 or	 intermediate	 stages	 of	 exercise	 should	 be	

compared	with	peak	stress	images	for	detection	of	coronary	disease.	Abnormal	study	findings	

include	those	with	fixed	wall-motion	abnormalities	or	new	or	worsening	abnormalities	indicative	

of	ischemia.	In	addition	to	the	evaluation	of	segmental	function,	the	global	LV	response	to	stress	

be	assessed.	Diastolic	 function	will	be	analysed	at	 rest,	and	systolic	 function	at	 rest	and	end	

exercise,	according	to	previously	mentioned	guidelines.		

Physical	 activity	 –A	 triaxial	 accelerometer	 GT3X-Plus	 Triaxial	 Activity	 Monitor	 ACTiGraph	

(Pensacola,	 FL,	USA)	will	be	used.	This	accelerometer,	 in	 conjunction	with	ActiLIfe6	 software	

application	measures	activity	counts	and	vector	magnitude,	energy	expenditure,	steps	taken,	

physical	 activity	 intensity,	 subject	 position,	 and	 ambient	 light	 levels.	 It	 is	 provided	 with	 a	

rechargeable	Lithium	Polymer	battery	capable	of	providing	power	for	up	to	10	days	between	

charges.	 It	 is	water	 resistant,	withstanding	submersion	at	depths	up	 to	1	meter	 for	up	 to	30	

minutes.	The	GT3X+	communicates	via	high	speed	USB	2.0	connection,	capable	of	downloading	

a	single	device	in	less	than	45	seconds.	It	has	been	previously	validated	in	patients	with	COPD54,	

55.	We	will	 retrieve,	 collect	 and	 study	 three	 physical	 activity	 (PA)	 outcomes:	 step	 count	 (i.e.	

movement);	spent	physical	activity	time	per	day	(i.e.,	moderate	or	vigorous),	and	PA	level	(i.e.,	

activity	related	energy	expenditure).		
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SUPPLEMENTARY	TABLE.	Inclusion/Exclusion	Criteria	

Inclusion	Criteria	 Smokers	 Mild	COPD	
Age	 ≥45	and	≤80	yrs.	 ≥45	and	≤80	yrs.	
Smoking	history	≥10	pack-year	 ≥10	pack-year	 ≥10	pack-year	
	 	 	
Post-bronchodilator	FEV1/FVC		 ≥70%	 <70%	
Post-bronchodilator	FEV1	 ≥80%	predicted	 ≥80%	predicted	

	
Exclusion	Criteria	 	 	
Unable	to	tolerate	study	procedures	 X	 X	
Unable	to	walk	or	cycle	without	assistance	 X	 X	
Dementia	or	cognitive	disorder	which	would	
prevent	the	participant	from	consenting	the	
study	or	completing	study	procedures	

X	 X	

Major	depressive	disorder	 X	 X	
Locomotor	disease	that	seriously	limits	exercise	
tolerance	 X	 X	

Untreated	symptomatic	peripheral	artery	
disease		 X	 X	

BMI	>40	kg/m2			 X	 X	
Non-COPD	significant	pulmonary	disease	such	
as	asthma;	interstitial	
lung	disease;	sarcoidosis;	tuberculosis;	cystic	
fibrosis;	diffuse	bronchiectasis;	and	others	

X	 X	

Primary	pulmonary	hypertension	 X	 X	
Current	lung	cancer	 X	 X	
Previous	lung	resection	 X	 X	
Large	thoracic	metal	implants	that	in	opinion	of	
the	investigator	limit	CT	scan	analyses		 X	 X	

Current	use	of	prednisone	>5	mg	daily		 X	 X	
Current	use	of	immunosuppressive	agent	 X	 X	
Current	exposure	to	chemotherapy	or	radiation	
treatments	that,	in	the	opinion	of	the	
investigator	could	limit	interpretation	of	
pulmonary	function,	exercise	tolerance	and	CT	
scan	imaging	

X	 X	

Current	illicit	substance	abuse,	excluding	
marijuana	 X	 X	

Known	HIV/AIDS	infection	 X	 X	
Current	extra	thoracic	cancer	which,	in	the	
opinion	of	their	physicians,	limits	life	
expectancy	to	less	than	3	years			

X	 X	

Recent	myocardial	infarction	(6	months	or	less)	 X	 X	
Chronic	congestive	heart	failure	 X	 X	

	


