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	Exacerbations 
	Criteria

	Moderate 
	ATC code for either an oral corticosteroid (OCS) code (H02AB) or respiratory antibiotics (codes J01AA or J01CA)

	Severe
	ICD-10 code (J44) for a COPD-related hospitalization or emergency visit



[bookmark: _Toc76643392]Table S1 Criteria used to define moderate and severe exacerbations in the database



[bookmark: _Toc72061098]Figure S1 Baseline exacerbation composition of each baseline inhaled treatment group. (A) no exacerbations at baseline, (B) one moderate exacerbation, (C) one severe or multiple (regardless of severity) exacerbation at baseline






[bookmark: _Toc72061099]Figure S2 Inhaled treatments at baseline by exacerbation history; % of patients in each baseline treatment category on various inhaled treatments: (A) no exacerbations at baseline, (B) one moderate exacerbation, (C) one severe or multiple (regardless of severity) exacerbation at baseline. LABA (long-acting β2-agonist), LAMA (long-acting muscarinic antagonist), ICS (inhaled corticosteroid)
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	Treatment
	Person count 
	Follow-up total 
	Follow-up mean 
	Follow-up median
	Age min
	Age max
	 Age mean 
	Male %

	LABA+LAMA+ICS
	           15,051   
	           78,673.3   
	                                 5.22   
	6
	40
	100
	             67.5   
	62.4%

	LABA+LAMA
	              4,356   
	           20,561.8   
	                                 4.72   
	5
	40
	97
	             68.2   
	69.4%

	LABA+ICS or LAMA+ICS
	           41,225   
	         226,927.2   
	                                 5.50   
	6
	40
	101
	             63.4   
	50.5%

	LABA monotherapy or LAMA monotherapy
	           14,674   
	           78,333.6   
	                                 5.34   
	6
	40
	100
	             67.2   
	62.8%

	ICS
	           11,484   
	           62,082.2   
	                                 5.41   
	6
	40
	101
	             62.5   
	44.8%

	no treatment with LAMA, LABA or ICS
	         163,933   
	         797,686.9   
	                                 4.87   
	5
	40
	107
	             62.0   
	59.0%
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	Comorbidity
	LABA/LAMA/ICS
	LABA/LAMA
	LABA/ICS or LAMA/ICS
	LABA monotherapy or LAMA monotherapy
	ICS
	No treatment with LAMA, LABA or ICS
	Overall

	Asthma
	45.74%
	21.69%
	54.71%
	20.03%
	43.16%
	8.74%
	20.98%

	Pneumonia
	11.10%
	9.64%
	4.83%
	6.20%
	4.43%
	3.15%
	4.25%

	Osteoporosis
	16.52%
	12.28%
	10.93%
	10.60%
	9.87%
	7.00%
	8.65%

	Diabetes
	13.95%
	15.01%
	11.96%
	15.18%
	10.94%
	11.32%
	11.86%

	Ischaemic heart disease
	32.26%
	33.79%
	21.25%
	31.10%
	19.81%
	19.77%
	21.67%

	PAD
	8.52%
	11.39%
	5.05%
	8.91%
	4.48%
	5.75%
	6.03%

	Stroke
	4.13%
	4.78%
	3.02%
	4.83%
	2.59%
	3.30%
	3.39%

	Atrial fibrillation
	14.92%
	15.47%
	8.31%
	14.14%
	7.24%
	7.68%
	8.71%

	Dementia
	3.75%
	4.80%
	2.39%
	4.78%
	2.16%
	3.36%
	3.28%

	Heart failure
	25.88%
	27.53%
	12.78%
	20.85%
	10.17%
	10.98%
	13.00%

	Malignant neoplasm
	17.01%
	19.01%
	12.21%
	16.13%
	11.56%
	10.91%
	11.96%

	Depression and Anxiety
	23.30%
	18.80%
	23.38%
	21.68%
	25.15%
	20.20%
	21.20%
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	Category
	Time (years)
	P
	95% CI lower
	95% CI upper

	Overall
	1
	26.4%
	26.2%
	26.6%

	Overall
	2
	36.5%
	36.3%
	36.7%

	Overall
	3
	43.3%
	43.1%
	43.5%

	Overall
	4
	47.8%
	47.6%
	48.0%

	Overall
	5
	51.0%
	50.8%
	51.2%

	Overall
	6
	53.1%
	53.0%
	53.3%

	Overall
	7
	54.6%
	54.4%
	54.8%

	Overall
	8
	55.4%
	55.2%
	55.6%

	Category A
	1
	19.0%
	18.9%
	19.2%

	Category A
	2
	28.9%
	28.7%
	29.1%

	Category A
	3
	35.9%
	35.7%
	36.1%

	Category A
	4
	40.7%
	40.5%
	40.9%

	Category A
	5
	44.2%
	43.9%
	44.4%

	Category A
	6
	46.5%
	46.3%
	46.8%

	Category A
	7
	48.2%
	48.0%
	48.4%

	Category A
	8
	49.1%
	48.9%
	49.3%

	Category B
	1
	38.0%
	37.4%
	38.5%

	Category B
	2
	51.5%
	50.9%
	52.1%

	Category B
	3
	59.1%
	58.5%
	59.7%

	Category B
	4
	63.7%
	63.2%
	64.3%

	Category B
	5
	66.8%
	66.2%
	67.3%

	Category B
	6
	68.7%
	68.2%
	69.2%

	Category B
	7
	69.8%
	69.3%
	70.4%

	Category B
	8
	70.5%
	69.9%
	71.0%

	Category C
	1
	69.2%
	68.6%
	69.7%

	Category C
	2
	77.6%
	77.1%
	78.1%

	Category C
	3
	81.7%
	81.2%
	82.2%

	Category C
	4
	84.0%
	83.6%
	84.5%

	Category C
	5
	85.4%
	85.0%
	85.8%

	Category C
	6
	86.2%
	85.7%
	86.6%

	Category C
	7
	86.7%
	86.3%
	87.1%

	Category C
	8
	87.0%
	86.6%
	87.4%
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	Time (years)
	MCF
	lower
	upper

	Overall
	1
	0.58
	0.58
	0.59

	Overall
	2
	1.08
	1.07
	1.09

	Overall
	3
	1.56
	1.54
	1.57

	Overall
	4
	2.03
	2.01
	2.05

	Overall
	5
	2.51
	2.49
	2.53

	Overall
	6
	3.00
	2.97
	3.02

	Overall
	7
	3.47
	3.44
	3.50

	Overall
	8
	3.89
	3.85
	3.92

	Category A
	1
	0.32
	0.31
	0.32

	Category A
	2
	0.60
	0.60
	0.61

	Category A
	3
	0.89
	0.88
	0.90

	Category A
	4
	1.20
	1.18
	1.21

	Category A
	5
	1.52
	1.50
	1.53

	Category A
	6
	1.85
	1.83
	1.87

	Category A
	7
	2.18
	2.16
	2.20

	Category A
	8
	2.46
	2.44
	2.49

	Category B
	1
	0.71
	0.70
	0.73

	Category B
	2
	1.32
	1.29
	1.34

	Category B
	3
	1.89
	1.85
	1.92

	Category B
	4
	2.47
	2.42
	2.52

	Category B
	5
	3.04
	2.98
	3.10

	Category B
	6
	3.62
	3.55
	3.69

	Category B
	7
	4.19
	4.11
	4.27

	Category B
	8
	4.70
	4.61
	4.80

	Category C
	1
	2.46
	2.42
	2.49

	Category C
	2
	4.43
	4.38
	4.49

	Category C
	3
	6.26
	6.17
	6.34

	Category C
	4
	7.99
	7.88
	8.10

	Category C
	5
	9.66
	9.53
	9.80

	Category C
	6
	11.24
	11.08
	11.40

	Category C
	7
	12.73
	12.55
	12.91

	Category C
	8
	14.05
	13.84
	14.26
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	Category
	Quintile
	Time (days)
	Lower CI
	Upper CI

	Overall
	0.25
	329
	325
	333

	Overall
	0.5
	1489
	1477
	1501

	Overall
	0.75
	 
	 
	 

	A
	0.25
	569
	561
	577

	A
	0.5
	2046
	2019
	2073

	A
	0.75
	 
	 
	 

	B
	0.25
	166
	160
	173

	B
	0.5
	680
	662
	700

	B
	0.75
	2474
	2371
	2579

	C
	0.25
	36
	35
	37

	C
	0.5
	108
	105
	111

	C
	0.75
	579
	553
	611
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	Exacerbation
	Category
	Hazard rate
	Lower
	Upper

	moderate exacerbation
	Category A
	         1.000   
	         1.000   
	         1.000   

	moderate exacerbation
	Category B
	         1.887   
	         1.871   
	         1.902   

	moderate exacerbation
	Category C
	         3.926   
	         3.911   
	         3.942   

	severe exacerbation
	Category A
	         1.000   
	         1.000   
	         1.000   

	severe exacerbation
	Category B
	         1.304   
	         1.269   
	         1.339   

	severe exacerbation
	Category C
	         2.962   
	         2.935   
	         2.990   
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A	
1) LABA+LAMA+ICS	2) LABA+LAMA	3) LABA+ICS or LAMA+ICS	4) LABA monotherapy or LAMA monotherapy	5) ICS	6) no treatment with LABA, LAMA or ICS	0.46256062720085001	0.63039485766758496	0.68157671315949098	0.751874062968516	0.74024730059212795	0.85032299781008103	B	
1) LABA+LAMA+ICS	2) LABA+LAMA	3) LABA+ICS or LAMA+ICS	4) LABA monotherapy or LAMA monotherapy	5) ICS	6) no treatment with LABA, LAMA or ICS	0.14550528204106	0.121900826446281	0.16004851425106101	0.119122257053292	0.154737025426681	9.05674879371451E-2	C	
1) LABA+LAMA+ICS	2) LABA+LAMA	3) LABA+ICS or LAMA+ICS	4) LABA monotherapy or LAMA monotherapy	5) ICS	6) no treatment with LABA, LAMA or ICS	0.39193409075808899	0.24770431588613401	0.15837477258944799	0.12900367997819301	0.10501567398119099	5.9109514252773998E-2	Baseline treatment group


Patients %























1) LABA/LAMA/ICS	
A	B	C	overall	3.5387524398178272E-2	7.9087068000433358E-2	0.22433069668390629	6.0030392106029361E-2	2) LABA/LAMA	
A	B	C	overall	1.3957791151594014E-2	1.9175905528872196E-2	4.1032856708244601E-2	1.7373755100250077E-2	3) LABA/ICS or LAMA/ICS	
A	B	C	overall	0.14282083604424203	0.23827236286157957	0.24828871311226042	0.16442448439114082	4) LABA monotherapy or LAMA monotherapy	
A	B	C	overall	5.608022934287573E-2	6.3125203134592467E-2	7.1988135077578341E-2	5.8526740665993948E-2	5) ICS	
A	B	C	overall	4.32101903057905E-2	6.417247481131054E-2	4.5862488591420746E-2	4.5803536173386568E-2	6) no treatment with LAMA, LABA or ICS	
A	B	C	overall	0.70854342875731946	0.53616698566321186	0.36849710982658962	0.65384109156319925	Baseline exacerbation category


% of patients in category














































1) LABA+LAMA+ICS	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	0.11095608265231501	0.45744468806059402	0.16517174938542301	0.13952561291608501	0.32256992890837799	8.5243505414922593E-2	4.1259716962328101E-2	0.14922596505215599	3.7539033951232502E-2	0.25878679157531098	0.17008836622151399	0.23300777356986199	2) LABA+LAMA	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	9.6418732782369093E-2	0.21694214876033099	0.122819100091827	0.150137741046832	0.33792470156106502	0.11386593204775	4.7750229568411399E-2	0.15472910927456399	4.7979797979797997E-2	0.27525252525252503	0.19008264462809901	0.18801652892562001	3) LABA+ICS or LAMA+ICS	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	4.8271679805942998E-2	0.54714372346876905	0.10932686476652501	0.11961188599151	0.21251667677380201	5.0503335354760502E-2	3.0151607034566399E-2	8.3080654942389295E-2	2.3869011522134598E-2	0.12781079442086099	0.122061855670103	0.23381443298969101	4) LABA monotherapy or LAMA monotherapy	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	6.2014447321793599E-2	0.20028622052610101	0.10603789014583601	0.15176502657762	0.31095815728499399	8.9137249557039694E-2	4.8316750715551297E-2	0.14140656944255101	4.7839716505383698E-2	0.20846394984326	0.161305710780973	0.21684612239334899	5) ICS	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	4.4322535701846098E-2	0.43164402647161298	9.8746081504702196E-2	0.10936955764542	0.19810170672239599	4.4845001741553502E-2	2.5949146638801799E-2	7.23615464994775E-2	2.1595262974573301E-2	0.101706722396378	0.11563915012190901	0.25148032044583801	6) no treatment with LAMA, LABA or ICS	 Pneumonia	 Asthma	 Osteoporosis	 Diabetes	 Ischaemic heart disease	 PAD	 Stroke	 Atrial fibrillation	 Dementia	 Heart failure	 Malignant neoplasm	 Depression and Anxiety	3.1525074268146103E-2	8.7389360287434506E-2	6.9985908877407202E-2	0.113216984987769	0.19769661996059401	5.7529600507524398E-2	3.3007387164268299E-2	7.6805768210183395E-2	3.35929922590327E-2	0.109849755692875	0.109087249059067	0.20196665710991701	Comorbidities at baseline


% of patients on treatment at baseline
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