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Figure 2. Annual per-patient direct costs of COPD in US dollars

INTRODUCTION
: : : . : S : : 14,000
e Chronic obstructive pulmonary disease (COPD) affects more than 15 million Americans, significantly impacting health outcomes and
imposing considerable economic burden on both individuals and healthcare systems.1:2 12 046
e The overall cost related to COPD in the United States (US) was reportedly $49 billion in 2020, and an estimated annual medical cost of 12,000 11,232
severe COPD was $18,070.2
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OBJECTIVE 10,000 ’
e This focused literature review (FLR) aimed to assess the direct and indirect costs, healthcare resource utilisation (HCRU) and cost 6.735 7,153 6.779
drivers among patients with COPD in the US. & 8,000 ! 6,639 ©
2
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METHODS O 6000 | 4273 4,331 4,183
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Data source Figure 1. Study selection process flow chart
e This FLR included all relevant articles from Potentially rel ¢ uni ds identified (N = 2.982 4.000 1.869
Embase, MEDLINE and the Cochrane Library, otentially relevant unique recior s identified (N = 2, ) ; 1177 1,616 1,637 1,471
. PubMed (n = 1,701) sg3 1
published between July 28, 2012 to July 28, 2022. Embase (n = 1,275)
Additionally, respiratory conference summaries Cochrane—CDSR (n = 2) 2 000
and the websites of the American College of Cochrane—CENTRAL (n = 4) ’
Chest Physicians and the Global Initiative for
Chronic Obstructive Lung Disease were reviewed. Level 1 screening: 0
Studv criteria and studv selection titles/abstracts excluded (n = 2,525) 2009 2010 2013 2014 | 2003 2006 2008 2011 2012 2014 2015|2006 2009 2010 2014 | 2006 2009 2014
y y
e All review articles (including targeted reviews Annual per-patient direct Annual per-patient hospitalisation cost Annual per-patient Annual per-patient
and scoping reviews), systematic literature Articles retrieved for level 2 screening (n = 457) medical cost outpatient visit cost mean prescription
reviews (including reviews of observational Database search (n = 457) Source: urRehman et al. (2020)4 cost
studies) and meta-analyses describing economic COPD, chronic obstructive pulmonary disease; US, United States.
burden of moderate-to-severe COPD in patients Level 2 screening:
aged > 40 years were included. Economic articles excluded (n = 265) Table 2. US studies reporting costs associated with the indirect burden of COPD
modelllr_lg studies mclydmg cost-effectiveness and Cost inflated to
budget impact analysis were excluded. Articles from database search (n = 192) Study Base year Outcome measure Reported cost 2010 US dollars?
e Studies were selected after a two-level screening Articles from desktop search (n = 75) " o« COPD
process. Study selection is further described in ean cost per person affected by
Figure 1. Articles excluded (n = 124) Nair et al. (2012)6 2000-2007 Mean annual indirect expenditures $909 higher for $1,016 higher for COPD vs.
Data extraction COPD vs. non- non-COPD employees
: : : : : : COPD employees
e Study design, sample size, study population, Articles included in report (n = 143) o ——
HCRU, total costs, direct costs including Darkow et al. (2007) 2001-2004 Mean annugl aII.-cau.s.e dlsa}blllty cost per case (COPD) $9,815 (case) vs. $14,130 (case) vs. $9,121
s . : or control with disability claim $6,335 (control) (control)
hospitalisation costs and costs by disease severity, _ _ _
indirect costs and cost drivers in the US. Articles with economic burden data (n = 23°) Mean cost per person for total COPD population
* Quality check: Data from included Stu_dies were *Out of 143 articles, 22 reviews (8 SLRs and 14 non-SLRs) and one retrospective study reported Leigh et al. (2002)"8 1996 Mean annual mortality (lost productivity) costs for $526° $896
extracted by one researcher and quality-checked data on economic burden of COPD. occupational COPD
by a second researcher. CDSR, Cochrane Database of Systematic Reviews; CENTRAL, Cochrane Central Register of - ,
Controlled Trials: SLR: systematic literature review. Mean annual morbidity costs for occupational COPD $376P $640
Total mean indirect costs for occupational COPD $893b $1,521
RESULTS Halpern et al. (2003)1° 2000 Mean annual indirect costs $1,527 $2,289
17 _ L X
e Atotal of 143 articles were included in the report. Of which, 23 articles were identified with the economic burden outcome. Darkow et al. (2007) 2001-2004 Mean annual disability costs $2,234 $3,348
e Around 9%-31% of COPD patients with exacerbation required an emergency department (ED) visit and approximately 14%—-35% 3|nflated using medical care component of the Consumer Price Index. PCalculated by authors using data provided in publication.

required hospitalisation.3 COPD, chronic obstructive pulmonary disease; US, United States.

S : Patel et al. (2014).5
e The annual per-patient direct cost increased from $1,425 in patients with no exacerbation to $12,765 in patients with = 2 exacerbations. ource: Patel et al. (2014)

The highest reported mean cost for a hospitalised exacerbation was $18,120 (Table 1).# Furthermore, per-patient annual direct costs Table 3. COPD-related HCRU in the US
(in different years) are depicted in Figure 2. '

Indirect costs accounted for 27%—61% of total costs, and total annual mean indirect costs ranged from $893 to $2,234 per patient

with COPD in 19942004 or from $1,521 to $3,348 in 2010 (Table 2).° The indirect cost due to morbidity and mortality in 1999 was

_ - : _ e _ : > COPD-related outcome < 220 cells/puL (n = 22,542) | 2 220 cells/yL (n =17,397) | 2 300 cells/uL (n =13,913) | 2400 cells/uL (n = 7,440)
estimated to be $1.26 and $0.88 billion, respectively, and the projected morbidity and mortality cost in 2010 was $8.0 and $15.0 billion, : —
respectively.5 Inpatient hospitalisations
e COPD patients, particularly those suffering from nocturnal and early morning symptoms, reported higher absenteeism and productivity Patients, n (%) 671 (3.0) 658 (3.8)2 531 (3.8)2 298 (4.0)
losses compared to healthy individuals. EventsP (per patient®) 0.049 (0.3) 0.065 (0.4)2 0.066 (0.5)2 0.069 (0.5)2
e The average COPD-related HCRU was significantly higher for the = 220 cells/uL, = 300 cells/uL and = 400 cells/pL subgroups than ED visit
that for the < 220 cells/uL subgroups (All P < 0.001), except for ED visits, which was significantly higher in = 400 cells/uL subgroup VISIS
(P < 0.05) (Table 3)_6 Patients, n (%) 827 (3.7) 693 (4.0) 557 (4.0) 318 (4.3)¢
o After adjusting for baseline clinical characteristics, every 100-unit rise in eosinophil count was linked with a significant 4.54% increase in Events (per patient) 0.066 (0.5) 0.072 (0.6) 0.073 (0.6) 0.085 (0.7)¢

total COPD-related costs and a 2.24% rise in total all-cause costs (P < 0.001 for both). Hospital and prescription costs were significant
contributors for COPD-related costs, whereas hospital and outpatient visits/procedures were the significant contributors for all-cause
costs (Table 4).6 Patients, n (%) 6,435 (28.5) 5,429 (31.2)2 4,372 (31.4)2 2,410 (32.4)2
e Management of exacerbations is the major cost driver of COPD with annual healthcare costs being 10-fold higher for patients with Events (per patient) 4.9 (16.3) 5.6 (21.3)2 5.7 (22.1)@ 6.1 (25.2)2
COPD with acute exacerbations than for patients with COPD without exacerbations.

Outpatient office visits/procedures

Pharmacy use

Table 1. US studies reporting costs estimates of treating exacerbations Patients, n (%) 17,287 (76.7) 13,697 (78.7)° 11,003 (79.1)° 5,917 (79.5)°
Events (per patient 6.1 (8.9 6.7 (9.1) 6.9 (9.3)° 7.2 (9.7)2
Reference Number of patients and year Cost-related outcomes (per p ) (8:9) ©:1) 9-3) ®-7)
Moderate: $269 ($748 ap < 0.001 (< 220 vs. = 220, = 300, = 400 cells/uL). ®Values are mean (SD) unless otherwise specified. °Events per patient for all patients in the category.
AbuD o Cost per exacerbation, mean (SD): i R put R L TS 4P < 0,05 (< 220 vs. 2 220, = 300, = 400 cells/pL).
(20u1 3?7998 etal. N =17,382: 2004—2012 >(?Ive ec'l t, $4(()5 ($’1 16)9) COPD, chronic obstructive pulmonary disease; ED, emergency department; HCRU, healthcare resource utilisation; SD, standard deviation; US, United States.
i : = 1 moderate. ; Source: Trudo et al. (2019)8.
Annual exacerbation costs, mean (SD): > 1 severe: $25 364 ($43,493) (2019)
Egsﬁigﬁf Visit for exacerbation, mean (SD) $647 ($445) Table 4. Healthcare cost in the US: all-cause and COPD-related cost (per patient)
(Dz%lﬂ g;ga'- N = 71,493; 2005-2009 Simple admissions (no ICU/intubation), $7.242 ($7,987) Index eosinophil group
Complex admissions (general/surgical/medical ICU and/or $20,757 ($41,370) (5.8% of all
intubation): admissions) COPD-related outcome < 220 cells/uL n = 22,542)| 2 220 cells/pL (n=17,397) | 2 300 cells/pL (n=13,913) | 2400 cells/pyL (n = 7,440)
Per visit COPD-related healthcare costs (2009), mean )
ED visit (commercial): $345 All-cause cost
N = 51,210 (commercial plan) ED visit (Medicare): $429 Overall® $21,049 (59,014) $24,670 (72,026) $24,935 (72,169)b $26,199 (80,476)b
Dalal et al. - ' ’ S Taaf 1.
(2011b)° Slr;dn é\;_—zggg _62608\£ed|care 2::232:3 Egzg:::::z:t:g: E‘I\?/Ioergirgz:g')‘j")- i;%go Hospitalisation/inpatient $4,837 (31,999) $6,524 (44,676)P $6,457 (42,300)P $7,126 (46,786)P
Intensive care hospitalisation (commercial): $39,229 ED visits $427 (1,649) $445 (1,918) $446 (1,841) $466 (1,929)
Intensive care hospitalisation (Medicare): $14,112 Outpatient visits/procedures $10,282 (37,190) $11,908 (47,094)P $12,141 (50,096)P $12,876 (56,685)°
Mean COPD-related total costs over 24 months c
No exacerbations: $1 605 Pharmacy $5,503 (20,760) $5,793 (12,365) $5,891 (12,430) $5,731 (10,010)
'(32%31?)5}39 etal. = 52459 2007-2012 > 1 exacerbation: $3,707 COPD-related cost
2 2 exacerbations: $6.712 Overall $4,357 (22,884) $5,407 (28,402)P $5,491 (28,974)P $5,774 (31,376)P
> i .
;\:ni):c(;e(r)b:;?r:éted healthcare costs for all patients,? mean $12.257 Hospitalisation/inpatient $2,065 (19,462) $2,764 (24,630)° $2,791 (25,206)° $3,011 (27,516)°
Ke et al. _ _ (SD; median) ’ _ ED visits $80 (624) $95 (906) $94 (817) $112 (1,001)¢
(2016)"" N= 754, 2011-2014 ED visits: 5207 (81.099: 39) Outpatient visits/proced $1,316 (7,125 $1,532 (8,367)P $1,555 (8,547)P $1,548 (7,785)P
Hospitalisations: $7,625 ($21,785; $0) Hipatient visits/procedures : (7,125) : (8,367) ’ (8,547) ’ (7,789)
COPD-related annual total costs, mean (95% Cl) Pharmacy $896 (2,554) $1,016 (2,487) $1,051 (2,457)b $1,102 (2,524)
'Z%ﬁqzu?ge etal.  n =g 554: 2007-2011 No exacerbations: $1,425 ($1,404-$1,447) aValues are mean (SD) unless otherwise specified. PP < 0.001 (< 220 vs. = 220, = 300, = 400 cells/ uL). °P < 0.05 (< 220 vs. = 220, = 300, = 400 cells/ pL).
( ) > 1 moderate or severe exacerbation: $7,022 ($6,926-$7,119) COPD, chronic obstructive pulmonary disease; ED, emergency department; SD, standard deviation; US, United States.
_ : : : : Source: Trudo et al. (2019)8.
Cost per hospitalisation for acute exacerbation, mean (SD)
Overall (COPD or chronic bronchitis ICD-9 code with pneumonia or  $9,545 ($12,700)
procedure code for mechanical ventilation): CONCLUSIONS
Perera et al. _
(2012)13 N =1,254,703; 2006 Principal diagnosis of COPD: $7,015 ($8,289) __ _ _ _ _ _ _ .
With mechanical ventilation: $24.374 ($26,608) e This literature review emphasises the substantial economic burden of COPD in the US. The impact escalates with disease
Without il " t: 57 5’69 57 43’4) severity, leading to increased direct medical, indirect and treatment costs.
ithout mechanical ventilation: , ,
Total healthcare cost per patient quarter (90 days), mean (SD) e Disease severity, exacerbations and productivity loss are notable contributors to the escalating costs of COPD
No exacerbations: , $4,762 ($13,082) management.
Mild-to-moderate exacerbation: $6,628 ($18,188)
Severe exacerbation: $17,016 ($24,675) REFERENCES FUNDING
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