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Appendix E2. Additional methods and results

Clinical measurements

At each of the three examinations (ECRHS 1, 11 and I11), height and weight were measured and
body mass index was calculated (kg/m?). Subjects were advised to avoid using a ,-agonist or
anticholinergic inhaler for 4 h and oral medication (j3;2-agonist, theophylline or antimuscarinic) for 8
h before the clinical tests. Time since the most recent use of long-acting ,-agonists was recorded:;
lung function measurements from subjects who had used long-acting B,-agonists within the
previous 12 hours were excluded (n=26 observations), to minimise bias from short-term
bronchodilation effects. Biomedin or SensorMedics spirometers were used in most centres at
ECRHS I and I, whereas NDD EasyOne was used in all centres at ECRHS 111, see supplementary
Table E1 of Marcon et al. 2018 (1).

Exposures to occupational agents

At ECRHS Il and I, participants provided a detailed list of their previous and present occupations.
Exposures were assessed by linking the International Classification of Occupations 88 codes of
each employment to the ALOHA(+) Job Exposure Matrix, which assigns three levels of exposure
(none, low, high) to 10 categories of agents. The weighted total duration of exposed jobs during the
period was calculated using weights of 1 and 4 for low-exposure and high-exposure jobs,
respectively (2). For the purpose of disease classification, >5 years low-intensity exposures (or
equivalent high-intensity exposures) to occupational agents were considered as one of the criteria
for COPD or asthma+COPD.

Disease definitions based on the GOLD fixed cut-off criterion

For sensitivity analysis, we also applied disease definitions based on the GOLD fixed cut-off
criterion of persistent airflow obstruction (FEV1/FVC <0.70) (3), which replaced the LLN cut-off
(FEV1/FVC <LLN), and replicated the main analysis. We assigned subjects to 5 mutually exclusive
groups at the last examination (ECRHS I11). All the criteria composing disease definitions were
fulfilled at the time of ECRHS 11 on the basis of data measured at ECRHS I11 (lung function data,
symptoms) or cumulative/past data (history of exposures, history of asthma, early-life respiratory
infections). Disease groups were:

1)  Asthma+COPD (n=247): postbronchodilator FEV1/FVC <0.70 + at least one GOLD-defined
indicator for COPD (lifetime history of exposures, key symptoms, and/or early life risk
factors) + either lifetime asthma history or marked BDR (increase in FEV1>12% and >
400mL)

2) COPD alone (n=208): postbronchodilator FEV1/FVC <0.70 + at least one GOLD-defined
indicator for COPD + neither lifetime asthma history nor marked BDR

3)  Current asthma alone (n=750): lifetime asthma history + one among: asthma-like
symptoms, asthma attacks, use of inhaled/oral respiratory medicines in the last 12 months
(with or without postbronchodilator FEV1/FVC <0.70)

4)  Past asthma alone (n=253): lifetime asthma history but no symptoms, attacks, or medication
(with or without postbronchodilator FEV1/FVC <0.70)

5)  Reference subjects (n=3360): none of the aforementioned conditions and postbronchodilator
FEV1/FVC >0.70.



Results of the sensitivity analyses

Lung function trajectories were similar when considering only the subjects with three measurements
available (Figure E4), as well as when excluding the subjects with a spirometric pattern compatible
with PRISm (Figure E5), who were 3.8, 9.9, and 5.2% of the past asthma alone, current asthma
alone and reference groups, respectively.

The results were also consistent when using disease definitions based on the GOLD criterion of
obstruction (Figures E6-E7). However, the subjects with COPD alone were older on average (57.5
years) (Table E7), less likely to have smoked >10 pack-years, and the difference in the proportion
reporting childhood respiratory infections between asthma+COPD and COPD alone became wider
(22.6 and 13.4%, respectively) compared to the main analysis (19.1 and 14.0%, respectively)
(Table ES8).

Table E1

Definitions of additional covariates.

. o _ . o Source of
Covariate Definition (Q = questionnaire item) information
i ?
Low education Q32 Are you a full time student? ECRHS | ®

Q32.1 At what age did you complete full time education?

Exercising with a frequency of two or more times a week (‘2—3
times a week’ or greater) and with a duration
of about 1 hour a week or more (4), based on:
Physical activity Q40 How often do you usually exercise so much that you get ECRHS I
out of breath or sweat?
Q41 How many hours a week do you usually exercise so much
that you get out of breath or sweat?

Q13 Have you ever had asthma?
Age at asthma onset Q13.2 How old were you when you had your first attack of ECRHS | ®
asthma?

Q1 Have you had wheezing or whistling in your chest at any
time in the last 12 months?

Q2 Have you woken up with a feeling of tightness in your chest
at any time in the last 12 months?

Q3 Have you had an attack of shortness of breath that came on
during the day when you were at rest at any time in the last 12 ~ ECRHS Il
months?

Q4 Have you had an attack of shortness of breath that came on
following strenuous activity at any time in the last 12 months?
Q5 Have you been woken by an attack of shortness of breath at
any time in the last 12 months?

Asthma-like symptoms,
last 12 months

Q9 Do you usually cough during the day, or at night, in the
. winter?
Chronic cough Q9.1 Do you cough like this on most days for as much as three ECRHS 1l

months each year?

Q11 Do you usually bring up any phlegm from your chest

Chronic sputum during the day, or at night, in the winter? ECRHS 111
production Q11.1 Do you bring up phlegm like this on most days for as

much as three months each year?
Medical Research Answer NO to:
Council dyspnoea Q14 Are you disabled from walking by a condition other than ECRHS Il
score>1 heart or lung disease?




+ Answer YES to:
Q14.1 Are you troubled by shortness of breath when hurrying
on level ground or walking up a slight hill?

Hay fever Q20 Do you have any nasal allergies, including hay fever? ECRHS I
Eczema, ever Q28 Have you ever had eczema or any kind of skin allergy? ECRHS I
Cat owner Q64 Do you keep a cat? ECRHS 111
Dog owner Q65 Do you keep a dog? ECRHS Il
Mould in the house, ever Q56 Has there e\_/er_been any mould or mildew on any surface, ECRHS 111
other than food, inside the home?
Answer YES to both:
. Q56 Has there ever been any mould or mildew on any surface,
iﬂzoﬁql(;jn't?]sthe house, last other than food, inside the home? _ ECRHS 111
QQ56.1 Has there ever been any mould or mildew on any surface
inside the home in the last 12 months?
Respiratory infections in Q31 Did you have a serious respiratory infection before the age ECRHS |
childhood of five years?
Maternal smoking in Q19 Did your mother ever smoke regularly during your ECRHS |
childhood childhood, or before you were born?
When you were a child did anyone in your household keep any
Cat in childhood of the following pets?
Dog in childhood Q51.1 cats ECRHS |
Q51.2 dogs
Having one or both parents with asthma, based on:
Parental asthma Q25 Did your mother ever have asthma? ECRHS |
Q27 Did your father ever have asthma?
Did your biological parents ever suffer from chronic bronchitis,
emphysema and/or COPD?
Parental COPD Q35.2.1 Mother ECRHS 111
Q35.2.2 Father
History of heavy smoking Having smoked >10 pack-years over lifetime (5) ECRHS 111
History of occupational >5 years of low-intensity or equivalent exposure to ECRHS 1 and 111
exposures occupational agents (2)
Q78 Have you used any inhaled medicines to help your
Use of respiratory breathing at any time in the last 12 months?
medication, last 12 Q79 Have you used any pills, capsules, tablets or medicines, ECRHS I
months other than inhaled medicines, to help your breathing at any
time in the last 12 months?
Preserved ratio impaired Postbronchodilator FEV/FVC >LLN in combination with
. postbronchodilator FEV,; <LLN or postbronchodilator FVC ECRHS I
spirometry (PRISm) <LLN
Answer YES to both:
Q93 Since the last survey, have you visited a hospital casualty
department or emergency room (for any reason, apart from
Emergency accidents and injuries)?
Room/hospital admission  Q93.1 Was this due at least once to breathing problems? ECRHS 111
for breathing problems AND/OR
since the last survey Answer YES to both:
Q94 Since the last survey, have you spent a night in hospital
(for any reason, apart from accidents and injuries)?
Q94.1 Was this due at least once to breathing problems?
Q91.2.1 Do you have or have you ever had any of the
Heart disease following illnesses: Angina, heart attack, coronary heart ECRHS I

disease?

# data from ECRHS I1 and/or 111 were also used when information from ECRHS | was missing



Table E2

Definition of medical examinations (having being seen by a general practitioner or specialist at least once) in

the last 12 months at ECRHS I, II, and I11.

ECRHS |

ECRHS I

ECRHS 111

Answer YES to Q71

Have you ever been seen by
a doctor because of
breathing problems or
because of shortness of
breath?

+

Options 1, 2 or 3 0f Q71.1
When was the last time you
were seen by a doctor
because of breathing
problems or because of
shortness of breath?

1) within the last seven days
2) more than seven days ago
but within the last four
weeks

3) more than four weeks ago
but within the last 12 months
4) more than a year ago

Answer YES to Q86

Since the last survey have you
been seen by a doctor because of
breathing problems or because of
shortness of breath?

+ one among:

Answer YES to Q86.1

Have you been seen by a general
practitioner because of breathing
problems or shortness of breath in
the last 12 months?

or

Answer YES to Q86.4

Have you seen a specialist (chest
physician, allergy specialist,
internal medicine specialist, ENT
doctor) because of your breathing
problems or shortness of breath in
the last 12 months?

Answer YES to Q95
In the last 12 months have you been
seen by a general practitioner (for
any reason, apart from accidents
and injuries)?

+

>1 examination reported at Q95.2
How many were for breathing
problems?

or

Answer YES to Q96

In the last 12 months have you been
seen by a specialist (for any reason,
apart from accidents and injuries)?

+

>1 examination reported at Q96.2
How many times have you seen a
specialist (chest physician, allergy
specialist, internal medicine
specialist, ENT doctor) because of
breathing problems in the last 12
months?




Table E3

Number of participants in ECRHS I, 1l and 111, and number of subjects included in the analysis, by centre

and sample.
ECRHS | ECRHS 11 ECRHS 1l Subjects
Country Centre (1991-1993)  (1999-2002)  (2010-2013) ncluded
Belgium Antwerp City 651 333 194 172
Antwerp South 634 386 170 129
Estonia Tartu 558 328 165 132
Germany Erfurt 731 287 336 301
Hamburg 1252 303 304 260
Albacete 626 449 244 232
Barcelona 515 361 213 130
Spain Galdakao 592 443 385 313
Huelva 403 306 156 137
Oviedo 524 342 185 166
Bordeaux 544 165 206 114
France Grenoble_ 522 423 378 268
Montpellier 456 202 187 122
Paris 651 433 360 212
Italy Pavia 310 192 77 66
Iceland Reykjavik 647 524 453 386
Norway Bergen 835 596 365 338
Gothenburg 866 628 342 243
Sweden Umea 708 543 297 230
Uppsala 823 679 422 312
Australia Melbourne 876 637 318 261
United Ipswich 559 373 182 155
Kingdom Norwich 581 318 183 159
?;m”gfem 12756 (86%) 7786 (84%) 5291 (86%) 4170 (86%)
Sggg}g?a“c 2108 (14%) 1465 (16%) 831 (14%) 668 (14%)
Total 14864 (100%) 9251 (100%) 6122 (100%) 4838 (100%)

& centres excluded were: Aarhus, Denmark (did not take part in ECRHS I1); Cardiff, UK and Portland, USA (did not
take part in ECRHS I11); Verona and Turin, Italy (did not collect post-BD lung function data); Basel, Switzerland (did
not collect data on respiratory medication use).

® consisting of subjects who reported recent respiratory symptoms, asthma attacks, or use of asthma medication in
ECRHS stage 1 (postal screening questionnaire)



Table E4

Baseline characteristics of participants in ECRHS I, Il, 111, and of the subsample of ECRHS IlI participants

included in the analysis. *

Characteristics ECRHS | ECRHS Il ECRHS IlI _Subjects
participants participants participants included
N. 14864 9251 6122 4838
Female sex 7772 (52.3) 4885 (52.8) 3243 (53.0) 2558 (52.9)
Age (year) 33.6+7.2 34.0£7.2 34.347.1 34.147.1
BMI (kg/m?) 23.94£3.9 24.0+£3.9 23.9+3.8 24.0+3.8
Low education 2323 (15.8) 1187 (12.8) 754 (12.4) 582 (12.0)
Smoking habits
never smoker 6123 (41.2) 4047 (43.8) 2711 (44.3) 2133 (44.1)
ex-smoker 5257 (35.4) 3178 (34.4) 2156 (35.2) 1693 (35.0)
current smoker 3473 (23.4) 2024 (21.9) 1253 (20.5) 1011 (20.9)
Ever asthma 1855 (12.5) 1217 (13.2) 749 (12.3) 568 (11.8)
Allergic sensitisation
present” 3789 (32.6) 2481 (32.2) 1654 (31.4) 1305 (30.9)
absent 7818 (67.4) 5221 (67.8) 3606 (68.6) 2923 (69.1)
Pre-BD FEV: % 98.8+13.3 99.2+13.1 99.6+13.1 99.6+13.0

predicted (%)

n. (%) of subjects with a characteristic or mean+SD.

® having specific IgE >0.35 kU/L for at least one among house-dust mite, timothy grass, or cat allergens

Table E5

Distribution of the GOLD-defined key indicators for COPD among the subjects with postbronchodilator
FEV./FVC < LLN, asthma+COPD, or COPD alone. *

Post-BD
§Z¥C§t(ng Definition FEVW/FVC < ’(Ar‘f‘:tgr?“ge;*cop[’ &gilDl;"'O”e
LLN (n=295)
History of >10 pack-years s_mokeq and/or 196/243 111/146 85/93
exposures >5 years of low-intensity
. (80.7) (76.0) (91.4)
exposure to occupational agents
chronic cough and/or chronic
Symptoms at zsggﬂge‘;rgﬂléigfzh?ﬂ{ o 2147201 151/175 63/111
ECRHS 111 breath following strenuous (73.5) (86.3) (56.8)
activity
respiratory infections before
Early-life risk age of 5 and/or parent suffered  115/293 71177 44/111
factors from chronic bronchitis, (39.2) (40.1) (39.6)
emphysema or COPD
none 5(1.7%) " - -
Number of 1 110 (37.3) 59 (33.0) 51 (46.0)
indicators 2 125 (42.4) 86 (48.0) 39 (35.1)
3 55 (18.6) 34 (19.0) 21 (18.9)

®n. of subjects with a characteristic / N. of subjects with available data (%)

® eventually classified as having past asthma alone (n=1) or current asthma alone (n=4)



Table E6

Prebronchodilator lung function measurements and use of respiratory medication at ECRHS |, I1, and 111 by disease group. *

Reference Past asthma Current asthma  Asthma+COPD  COPD alone
subjects (n=3477) alone (n=263)  alone (n=808) (n=179) (n=111)
Prebronchodilator FEV; (L)
ECRHS | 3.83+0.78 3.52+0.73 3.46+0.80 3.04+0.81 3.67+0.86
ECRHS Il 3.62+0.78 3.33+0.75 3.27+0.77 2.76+0.75 3.24+0.84
ECRHS Il 3.12+0.72 2.89+0.72 2.79+0.72 2.19+0.70 2.51+0.79
Prebronchodilator FVC (L)
ECRHS | 4.58+0.97 4.33+0.93 4.27+0.97 4.32+1.07 491+1.18
ECRHS Il 4.45+0.97 4.19+0.91 4.14+0.98 4.12+1.04 4.52+1.15
ECRHS Il 4.06+0.94 3.84+0.93 3.74+0.94 3.64+1.03 4.07+1.19
Prebronchodilator %FEV,/FVC
ECRHS | 83.845.9 81.6+6.4 81.1+7.4 70.2+8.3 75.616.4
ECRHS Il 81.6+54 79.7+5.6 79.2+6.6 67.0+7.4 71.7+6.3
ECRHS Il 77.145.0 75.5+5.2 74.9+5.6 59.8+6.8 61.5+6.3
Postbronchodilator FEV, (L)
ECRHS Il 3.19+0.73 2.99+0.72 2.90+0.73 2.34+0.71 2.65+0.82
Postbronchodilator FVC (L)
ECRHS Il 4.02+0.94 3.83+0.92 3.74+0.95 3.82+1.03 4.21+1.18
Postbronchodilator %FEV,/FVVC
ECRHS 11l 79.6%£4.9 78.3£4.9 77.7£5.4 61.0£6.5 62.5+5.8
Any inhaled or oral medicine for breathing
problems, last 12 months
ECRHS | 358/3471 (10.3) 76/263 (28.9)  395/802 (49.2)  101/177 (57.1)  11/177 (9.9)
ECRHS Il 151/3027 (5.0) 65/242 (26.9)  378/731(51.7)  98/148 (66.2) 5/92 (5.4)
ECRHS Il 176/3439 (5.1) 0/259 (0.0) 488/798 (61.2)  129/177 (72.9)  12/111(10.8)
Short-acting ,-agonists, last 12 months
ECRHS | 25/3464 (0.7) 35/261 (13.4)  256/798 (32.1)  80/174 (46.0) 0/111 (0.0)
ECRHS Il  32/3029 (1.1) 41/241 (17.0)  288/721(39.9)  78/145 (53.8) 1/92 (1.1)
ECRHS Il  56/3452 (1.6) 0/262 (0.0) 317/740 (42.8)  80/157 (51.0) 2/107 (1.9)
ICS, last 12 months
ECRHS | 18/3460 (0.5) 15/254 (5.9) 110/771 (14.3)  37/168 (22.0) 0/111 (0.0)
ECRHS Il  29/3031 (1.0) 18/241 (7.5) 176/723 (24.3)  61/145 (42.1) 1/92 (1.1)
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ECRHS Il 47/3450 (1.4) 0/262 (0) 283/737 (38.4)  90/164 (54.9) 4/106 (3.8)
Long-acting ,-agonists, last 12 months

ECRHS Il 2/3031 (0.1) 3/241 (1.2) 58/718 (8.1) 30/145 (20.7) 1/92 (1.1)

ECRHS Il 24/3446 (0.7) 0/262 (0) 205/719 (28.5)  77/155 (49.7) 3/107 (2.8)

# mean+SD or n. of subjects with a characteristic / N. of subjects with available data (%).

Table E7

Participants’ characteristics at the time of disease classification (ECRHS III). Sensitivity analysis using disease definitions based on the GOLD fixed cut-off.*

Reference subjects | Past asthma alone Current asthma Asthma+COPD COPD alone Overall

(n=3360) (n=253) alone (n=750) (n=247) (n=208) p-value
Female sex 1719/3360 (51.2) | 162/253 (64.0) 469/750 (62.5) 117/247 (47.4) 82/208 (39.4) <0.001
Age (years) 53.9+7.1 53.9+7.2 53.7+7.1 55.9+6.8 57.5+6.1 <0.001
';;g"’l‘g‘)j“ca“o” (completed before | 5673556 (10.9) | 401252 (15.9) 107/747 (14.3) 421246 (17.1) 24207 (11.6) 0.002
Body mass index 27.0%4.7 27.1%48 28.245.6 275455 26.4+4.7 <0.001
Egljerg%y (body mass index =230 742/3340 (22.2) | 55/253 (21.7) 239/744 (32.1) 67/245 (27.4) 40/207 (19.3) <0.001
Physical activity (exercising for >1
hous and 2 tiracs & woek) 1445/3343 (43.2) | 124/252 (49.2) 323/744 (43.4) 100/244 (41.0) 66/207 (31.9) 0.005
BDR (mL) 56.3(-9.4 128.2) | 97.6 (15.7-167.5) | 87.8(19.4165.0) | 1325 (50.6 241.3) | 885 (15.0182.5) | <0.001°
BDR (%) 1.9 (-0.34.2) 35 (0.6 6.2) 3.3(0.7-6.3) 59 (2.1-11.3) 35(0.6-7.1) <0.001°
BDR (>12% and > 200mL) 65/3275 (2.0) 8/248 (3.2) 46/730 (6.3) 52/245 (21.2) 15/200 (7.5) <0.001°

0,

%%r;ﬁ BDR (>12%and > 25/3275 (0.8) 1/248 (0.4) 19/730 (2.6) 19/245 (7.8) _b <0.001°
FeNO (ppb), non-current smokers | 18.0 (13.0 25.0) | 18.0 (120 27.0) | 21.0 (14.032.0) | 22.0 (140 38.0) | 18.0 (140 26.0) | <0.001
Feno f;s ppb (non-current 665/2655 (25.1) | 58/213 (27.2) 230/604 (38.1) 78/181 (43.1) 33/103 (32.0) <0.001
FeNO (ppb), current smokers 11.0 (8.0-16.0) 14.0 (11.0-20.0) 11.5 (8.0-16.0) 10.0 (6.0-13.0) 11.0 (7.0-16.0) 0.005
FeNO >25 ppb (current smokers) | 47/528 (8.9) 4127 (14.8) 13/120 (10.8) 4/56 (7.1) 11/97 (11.3) 0.719
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Childhood asthma onset (<18

years) _b 72/175 (41.2) 239/622 (38.4) 101/205 (49.3) _b 0.024
Late asthma onset (>40 years) -b 20/175 (11.4) 102/622 (16.4) 29/205 (14.2) b 0.246
ta:t?:'“ke symptoms, last12 | 455e/9301 (32.1) | -® 670/748 (89.6) 202/245 (82.5) 119/204 (58.3) <0.001
r‘f]?r’“ﬁsop') symptoms, last 12 055/3286 (29.1) | 36/246 (14.6) 581/743 (78.2) 204/243 (84.0) 109/205 (53.2) <0.001°
Chronic cough/sputum production | 325/3312 (9.8) 13/249 (5.2) 194/734 (26.4) 79/241 (32.8) 49/204 (24.0) <0.001°
Medical Research Council 488/2670 (18.3) 29/204 (14.2) 205/585 (35.0) 76/198 (38.4) 54/152 (35.5) <0.001
dyspnoea score >1

Hay fever 897/3346 (26.8) 1221252 (48.4) 436/745 (58.5) 131/246 (53.3) 38/207 (18.4) <0.001
Eczema, ever 1289/3339 (38.6) | 116/252 (46.0) 4371745 (58.7) 1291244 (52.9) 76/207 (36.7) <0.001
Allergic sensitisation 625/3203 (19.5) 105/241 (43.6) 345/713 (48.4) 115/239 (48.1) 31/200 (15.5) <0.001
Total serum IgE (KU/L) 145 (10.2-60.4) | 3.4 (11.8 69.0) | 445 (17.4-113.1) | 76.0(19.9-180.9) | 27.4 (128 649) | <0.001
Cat owner 693/3351 (20.7) 49/252 (19.4) 1321747 (17.7) 41/245 (16.7) 32/208 (15.4) 0.099
Dog owner 637/3348 (19.0) 48/252 (19.1) 173/748 (23.1) 56/246 (22.8) 25/207 (12.1) 0.003
Mould in the house, ever 700/3313 (21.1) 41/250 (16.4) 188/734 (25.6) 55/244 (22.5) 49/206 (23.8) 0.018
Mould in the house, last 12 months | 482/3310 (14.6) 25/248 (10.1) 1201729 (16.5) 30/243 (16.1) 34/206 (16.5) 0.141
Heart disease (angina, heart attack,

coronary heart disease) 94/3333 (2.8) 5/251 (2.0) 32/746 (4.3) 10/243 (4.1) 10/206 (4.9) 0.086
Emergency Room/hospital

admission for breathing problems 125/3335 (3.8) 15/251 (6.0) 94/747 (12.6) 45/245 (18.4) 10/206 (4.9) <0.001

since the last survey

% n. of subjects with a characteristic / N. of subjects with available data (%), mean+SD or median (Q1-Q3)

® 0% frequency forced by disease definitions

¢ having specific IgE >0.35 kU/L for at least one among house-dust mite, timothy grass, or cat allergens

% this characteristic (or a closely related one) was considered for disease definition
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Table ES8

Early-life and lifelong exposure to risk factors and clinical characteristics. Sensitivity analysis using disease definitions based on the GOLD fixed cut-off.?

Reference subjects Past asthma alone Current asthma alone | Asthma+COPD | COPD alone Overall

(n=3360) (n=253) (n=750) (n=247) (n=208) p-value
Respiratory infections in childhood 275/3174 (8.7) 371240 (15.4) 117/693 (22.6) 51/266 (22.6) 27/201 (13.4) | <0.001°
Maternal smoking in childhood 698/3323 (21.0) 63/250 (25.2) 193/739 (26.1) 65/239 (27.2) 46/207 (22.2) | 0.008
Cat in childhood 1514/3354 (45.1) 110/253 (43.5) 336/747 (45.0) 114/245 (46.5) | 115/208 (55.3) | 0.066
Dog in childhood 1446/3356 (43.1) 104/253 (41.1) 331/747 (44.3) 103/245 (42.0) | 84/208 (40.4) | 0.813
Parental asthma 292/3123 (9.4) 47/240 (19.6) 175/699 (25.0) 56/221 (25.3) 30/195 (15.4) | <0.001
Parental COPD 569/3058 (18.6) 45/234 (19.2) 173/678 (25.5) 63/223 (28.3) 54/182 (29.7) | <0.001°
History of heavy smoking 987/2617 (37.7) 64/205 (31.2) 206/620 (33.2) 108/196 (55.1) | 126/167 (75.5) | <0.001°
History of occupational exposures 1238/3172 (39.0) 95/241 (39.4) 275/710 (38.7) 104/223 (46.6) 102/194 (52.6) | 0.001°
History of AHR ® 134/1934 (6.9) 133/197 (67.5) 382/552 (69.2) 147/167 (88.0) | 16/106 (15.1) | <0.001
History of high total IgE 892/2535 (35.2) 129/212 (60.9) 412/623 (66.1) 139/204 (68.1) | 63/167 (37.7) | <0.001
History of allergic sensitisation ° 1009/2782 (36.3) 136/223 (61.0) 445/668 (66.6) 150/222 (67.6) | 68/183 (37.2) | <0.001

4 n. of subjects with a characteristic / N. of subjects with available data (%)

® having a 20% decrease of FEV; at a methacholine dose <1 mg at ECRHS I and/or 11
¢ having total IgE >100 kU/L at ECRHS I, Il and/or I
having specific IgE >0.35 kU/L for at least one among house-dust mite, timothy grass, or cat allergens at ECRHS 1, |1 and/or 11|
¢ this characteristic (or a closely related one) was considered for disease definition
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Table E9

Review of cohort studies comparing FEV; decline between subjects with asthma+COPD and COPD alone.

COPD alone Asthma+COPD
Reference | Setting (f-up time) | Source Participants’ | Definition (number of Adult-life change | Definition (number of subjects) | Adult-life change
population age and sex at | subjects) in FEV,*? in FEV,?
the time of
disease
classification
Fuetal. John Hunter Hospital-based Mean age 69 | Post-BD FEV,/FVC -24 mL/y (post- Post-BD FEV,/FVC <0.7 + -14 mL/y (post-
(6) hospital in outpatients with Y, 58% <0.7 + post-BD FEV, BD) post-BD FEV; <80% predicted | BD)
Newcastle, obstructive women <80% predicted + no + respiratory symptoms +
Awustralia (f-up ~4 | airway diseases, increased airflow increased airflow variability
y) no current variability (neither (either AHR or BDR) (n=55)
smokers AHR nor BDR) (n=36)
de Marco | European General Mean age 34 | Pre-BD FEV/FVC -37 mL/y (pre- COPD + report of asthma + one | -26 mL/y (pre-
etal. (7) Community population + Y, 53% <LLN at baseline and f- | BD) among: current respiratory BD)
Respiratory Health | sample enriched | women up + one among: symptoms/medication, AHR
Survey, European | for respiratory chronic bronchitis, or
countries (f-up ~9 | symptoms dyspnoea, >10 pack-y COPD + current respiratory
y) smoked, occupational symptoms + AHR (n=218)
inhalant exposures
(n=166)
Lange et Copenhagen City | General Mean age 57 | Post-BD FEV,/FVC -46 mL/y (pre- Post-BD FEV,/FVC <0.7 -31 mL/y (pre-
al. (8) Heart study, population y, 43% <0.7 +>10 pack-y BD) regardless of smoking history + | BD, early-onset)
Denmark (f-up women smoked + neither report report of asthma before age 40y | -51 mL/y (pre-
~18y) of asthma nor BDR (early-onset, n=62) or after age | BD, late-onset)
(n=303) 40 y (late-onset, n=188)
Suzuki et | Hokkaido COPD Hospital-based Mean age 69 | Respiratory specialist -34 mL/y (post- COPD + 2 among: BDR, atopy, | -27 mL/y (post-
al. (9) cohort study, outpatients with y, 6% women | diagnosis confirmed by | BD) blood eosinophilia (h=31) + no | BD)
Japan (f-up ~5y) | diagnosed COPD post-BD FEV1/FVC diagnosed asthma
<0.7 + >10 pack-y
smoked (n=135) + no
diagnosed asthma
Tkacova Lung Health Clinical trial Median age Post-BD FEV,/FVC -55 mL/y (pre- COPD + AHR (n=1434) -65 mL/y (pre-
etal. (10) | Study, USA and 49y, 37% <0.7 + FEV, 55-90% BD) BD)
Canada (f-up ~3 women predicted + smoker >10

y)

cigs/day (n=4453)
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Buietal. | Tasmanian General Mean age 45 | Post-BD FEV,/FVC -0.6% predicted/y | COPD + history of asthma + -0.3%
(12) Longitudinal population + y, 49% <LLN, regardless of (pre-BD) current respiratory symptoms/ predicted/y (pre-
Health Study, sample enriched | women smoking (n=59) medication (n=68) BD)
Auwstralia (f-up for respiratory
~27Y) symptoms
Hayden et | COPDGene study, | General Mean age 68 | Post-BD FEV,/FVC -38 mL/y (post- COPD + report of asthma before | -32 mL/y (post-
al. (12) United States (f-up | population, Yy, 76% <0.7 + post-BD FEV, BD) age 40y (n=242) BD)
~5y) women <80% predicted +>10
pack-y smoked
(n=1,359)
Park etal. | Korean Hospital-based Mean age 66 | Post-BD FEV,/FVC -29 mL/y (pre- COPD + either history of -14 mL/y (pre-
(13) Obstructive Lung | outpatients with Yy, 2% women | <0.7 +>10 pack-y BD) asthma or marked BDR + one BD)
Disease cohort COPD smoked (n=192) among: history of atopy/allergic
study, Republic of rhinitis, BDR on two occasions,
Korea (f-up ~6 y) blood eosinophilia (n=47)
Barrecheg | Canadian Cohort | General Mean age 67 | Post-BD FEV,/FVC -51 mL/yr (pre- Post-BD FEV,/FVC <0.70 + -44 mL/y (pre-
urenetal. | Obstructive Lung | population Yy, 39% <0.70 + history of BD) history of smoking + one BD)
(14) Disease study, women smoking + none of among: BDR, atopy, report of
Canada (f-up ~3 these: BDR, atopy, physician-diagnosed asthma
y) report of physician- (n=188)
diagnosed asthma
(n=182)
Marcon et | European General Mean age 54 | Post-BD FEV,/FVC -46.5 mL/yr (pre- | Post-BD FEV,/FVC <LLN + -36.5 mL/yr (pre-
al. Community population + Y, 53% <LLN + one among: BD) one among: history of smoking, | BD)
(present Respiratory Health | sample enriched | women history of smoking, occupational exposures, key
study Survey, European | for respiratory occupational exposures, symptoms, early-life risk factors

countries (f-up
~20y)

symptoms

key symptoms, early-
life risk factors + no
history of asthma + no
marked BDR

+ one among: history of asthma,
marked BDR

AHR = airway hyperresponsiveness; BD= bronchodilator; BDR= bronchodilator responsiveness; f-up = follow-up; LLN = lower limit of normal

# Unadjusted estimates; if not provided in the original publications, estimates adjusted for basic covariates were reported; some data were extrapolated from illustrations
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Figure E1

Decision tree illustrating disease classification at ECRHS III. ?

Postbronchodilator ) Reference
?
FEV,/FVC below LLN? NO Asthma history? NO subjects

YES YES
v
GOLD-defined key
COPD indicators?
(smoking/occupational NO Asthma history? YES
exposures, key COPD
symptoms, early-life risk
factors)
J, Asthma-like symptoms
YES or respiratory
NO medication in the last
12 month?
Asthma history? o
Marked BDR? Unclassified
YES NO YES NO

Asthma + COPD COPD alone LA EE) Past asthma alone

alone

& All the criteria composing disease definitions were fulfilled at the time of ECRHS I11 either on the basis of data
measured at ECRHS 111 (postbronchodilator FEV,/FVVC, marked bronchodilator responsiveness [BDR], key COPD
symptoms, asthma-like symptoms or respiratory medication in the last 12 months), or based on cumulative data (history
of smoking/occupational exposures, history of asthma) or past data (early-life respiratory infections).
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Figure E2
Study timeline. ®

Step 1: Disease
classification

Past asthma alone
Current asthma
) ) alone
Step 2: Trajectory modeling
for active/passive smoking, dyspnoea, medical examinations, Asthma + COPD
prebronchodilator FEV,, FVC, and FEV,/FVC
COPD alone
Reference
subjects
1991-1993 1999-2002 2010-2013
(ECRHS 1) (ECRHS II) (ECRHS 1lI) |

% Disease classification was conducted at ECRHS 111, when postbronchodilator lung function data were available (step
1). Then, past trajectories of participants’ characteristics were modelled for these phenotypes (step 2).



Figure E3

Predicted trajectories for mean prebronchodilator FEV; % predicted (A) and FVC % predicted (B) as a
function of disease group and age. *
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 N. of subjects contributing data = 4831 (FEV,) and 4822 (FVC). Pinteraction Obtained by Wald test (null hypothesis: true

trajectories do not vary by disease group). The vertical lines represent 95% confidence intervals. Spirometer type was
set to NDD EasyOne; quantitative/indicator independent variables were set equal to the mean/proportion calculated

over the set of subjects included.

*p <0.05, *** p<0.001 for the test of significance of the age-related trend within a disease group (null hypothesis: true

mean is constant across ages)
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Figure E4

Predicted trajectories for mean prebronchodilator FEV; (A), FVC (B), and FEV,/FVC ratio (C) as a function
of disease group and age. Sensitivity analysis restricted to the subjects with three lung function
measurements (ECRHS I, Il and 11I). #
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% N. of subjects contributing data = 3197 (FEV,), 3197 (FVC), and 3196 (FEV1/FVC). Pinteraction Obtained by Wald test
(null hypothesis: true trajectories do not vary by disease group). The vertical lines represent 95% confidence intervals.
Spirometer type was set to NDD EasyOne; quantitative/indicator independent variables were set equal to the
mean/proportion calculated over the set of subjects included.

*** n<0.001 for the test of significance of the age-related trend within a disease group (null hypothesis: true mean is
constant across ages)
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Figure E5

Predicted trajectories for mean prebronchodilator FEV; (A), FVC (B), and FEV,/FVC ratio (C) as a function

of disease group and age. Sensitivity analysis excluding the subjects with PRISm (postbronchodilator
FEV,/FVC >LLN in combination with FEV; or FVC <LLN). *

Pinteraction<0.001
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 N. of subjects contributing data = 4559 (FEV,), 4552 (FVC), and 4547 (FEV1/FVC). Pinteraction Obtained by Wald test
(null hypothesis: true trajectories do not vary by disease group). The vertical lines represent 95% confidence intervals.
Spirometer type was set to NDD EasyOne; quantitative/indicator independent variables were set equal to the
mean/proportion calculated over the set of subjects included.

*** n<0.001 for the test of significance of the age-related trend within a disease group (null hypothesis: true mean is
constant across ages)
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Figure E6

Predicted trajectories for the proportion of subjects reporting active smoking (A), passive smoking (B), dyspnoea (C), or having been seen by a physician during

the last 12 months (D) as a function of disease group and age. Sensitivity analysis using the GOLD fixed cut-off criterion for disease classification.

 N. of subjects contributing data = 4818. Pineraction ODtained by Wald test (null hypothesis: true trajectories do not vary by disease group). The vertical lines represent 95%
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confidence intervals. Quantitative/indicator independent variables were set equal to the mean/proportion calculated over the set of subjects included.

* p<0.05, ** p<0.01, *** p<0.001 for the test of significance of the age-related trend within a disease group (null hypothesis: true proportion is constant across ages)
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Figure E7

Predicted trajectories for mean prebronchodilator FEV; (A), FVC (B), and FEV,/FVC ratio (C) as a function
of disease group and age. Sensitivity analysis using the GOLD fixed cut-off criterion for disease
classification. *
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 N. of subjects contributing data = 4831 (FEV,), 4822 (FVC), and 4816 (FEV1/FVC). Pinteraction Obtained by Wald test
(null hypothesis: true trajectories do not vary by disease group). The vertical lines represent 95% confidence intervals.
Spirometer type was set to NDD EasyOne; quantitative/indicator independent variables were set equal to the
mean/proportion calculated over the set of subjects included.

*** n<0.001 for the test of significance of the age-related trend within a disease group (null hypothesis: true mean is
constant across ages
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