The clinical and socioeconomic burden of bronchiectasis: results of a systematic literature review
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BACKGROUND

- Bronchiectasis is a chronic respiratory disease clinically characterized by chronic cough, excessive sputum production and recurrent pulmonary exacerbations.!:

- Bronchiectasis is associated with several genetic, autoimmune, airway and infectious disorders;®> however, regardless of the underlying etiology, the defining
features of bronchiectasis are chronic inflammation and infection, impaired mucociliary clearance and mucus hypersecretion, as well as progressive structural
lung damage.“> These features interact with one anotherin a ‘vicious vortex’ leading to a decline in lung function and increase in pulmonary exacerbations, which
are major drivers of morbidity, mortality and worsened quality of life.*

- The clinical and socioeconomic burden that bronchiectasis imposes on patients and their families and employers, as well as on healthcare systems, remains
poorly understood.

+ A better understanding of the overarching burden of bronchiectasis, both overall and across individual etiologies and associated diseases, could highlight the need
for new therapies and assist healthcare systems in planning care and required resources.

« To present the findings of a systematic literature review of the overall clinical and socioeconomic burden of bronchiectasis across etiologies and its associated diseases.

METHODS

Prevalence in BE overall

(range of %)

RESULTS

Bronchiectasis imposes a high clinical and socioeconomic burden on patients and their families, as well as on healthcare systems

Prevalence by etiology
(maximum % reported where data are available)

The prevalence of the most commonly reported symptoms in patients with bronchiectasis across all etiologies and for specific etiologies can be seen in the table below.

Number of studies

Dyspnea 7.1-78.1 Not reported 13
Cough 24.0-98.5 ldiopathic 32
81.3
Wheezing 15.0-65.3 Idiopathic 15
Sputum _ COPDe¢
production e 65.2 28
Post-TB Idiopathic COPD Asthma
30.4 28.6 27.2 20.0
Hemoptysis 2.4—-63.5 33

Genetic/
congenital

Post-PNA
ABPA 10.5
14.3 DRA

Post-infectious PCD
30.0 25.3

Symptom burden Number of exacerbations

Per year In previous year In follow-up year

In studies where mean+SD presented. PIn studies where median (IQR) presented.

Bacterial colonization and chronic infection

« 22.3-79.6% of patients were chronically infected with =1 pathogen
(number of studies=20).

- The most commonly reported bacteria included:

M. catarrhalis (n=35) s 18.5
S. pneumoniae (N=39) M 32.9
S. aureus (N=53) M 49.5
H. influenzae (n=70) e 57.4

P. aeruginosa (N=132) s 80.4
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Maximum % of patients with infection

n=number of studies.

Mortality

1-year mortality
0.0-12.3%
(number of studies=9)

2-year mortality
0.0-13.0%
(number of studies=4)

3-year mortality
0.0-21.0%
(number of studies=7)

L-year mortality
5.5-39.1%
(number of studies=1)

Healthcare resource utilization

Range of means and medians

5-year mortality
12.4-53.0%
(number of studies=4)

Hospital mortality
2.9-59.3%
(number of studies=7)

Number of studies

Hospital admissions (per year) 0.03-1.3® 6
Hospital admissions (in previous year) O'%_Olb' &) 11
ED visits (per year) 0.4-1.32 2
ED visits (in previous year) 0.4-2.12 2
Outpatient visits (per year) 6.8-21.0° 2
6.9-17.4°
Length of stay (days) L 0-L7 0 18
100 ?In studies where mean+SD presented. ?In studies where median (IQR) presented.

Medical costs?

20.0
- Systematic literature review conducted according to PRISMA guidelines® : aSignificantly greater prevalence in patients with PCD-related BE versus AATD and CVID etiologies (P=0.012) (single study). bSignificantly greater prevalence in patients with PCD-related BE versus other etiologies (P<0.0001) - - . ~
PRISMA flow dlagram (single study). <Significantly greater prevalence in patients with COPD-related BE versus other etiologies (P=0.001) (single study). Disease Seventy S 65 171 Mean COSUPat;%nglzgl year (2013)": $11.067
- Databases searched oL N )
. . . oer . ore (all patients) (>2 exacerbations) (severe BE®)
~ Embase. MEDLINE and the Cochrane Librar Records identified Records identified Records identified : : : ' : BSI (n=77) FACED (n=29) E-FACED? (n=11) Overall costs )
) y - through Embase through MEDLINE through Cochrane Library Patient-reported outcomes: HRQoL, fatigue, anxiety and depression , ~N
.2 (n=1,080) (n=618) (n=136) Range of 4.8-15.4° 1.1-5.6° 2.3-5.0° Global cost in 2015 $53,953,671
* Publications included '§ ’ scores 2-14°¢ 1-4¢ 2.5-5¢ ; Mean cost/pat;entin 1 year (2013)°: A
O R o o o o _ o o o o o o o . 1’345 3’333 4,188
- Prospective and retrospective observational studies = v Bronchiectasis impacted HRQoL across several patient-reported outcome measures and domains, with patients experiencing fatigue, anxiety and depression. 100 Erﬂﬁ (@il patients) (52 exaeorbations) (severa BEY)
c - 80 . .
: : () . g . - i = L Cost per hospitalization:
- Registry studies =f | Total records identified ,, Duplicates removed JoBRespratoaymptoms e 60 Hospitalization Australia (2020) New Zealand (2015) China (2020)
- Randomized controlled trials (n=1,834%) (n=249) QoL-B Physical functioning (N=10) ——— $20,844 $3,264 $1,220
(for extraction of baseline data) QoL-B Vitality (n=9) Perce|.1taged o = Mild <
- Reviews, meta-analyses and editorials Records screened Records excluded QolB Role functiomng =1 T mMin M - Mi M Min M " oevere S all S%'l ts) (>2 exasc}e?gations) ( $208BE)
. . pe . . . . in ax in ax in ax Tei all patients severe BE®
(for identification of primary studies) (title/abstract) (n=998) QoL-B Emotional functioning (n=10) BSI FACED E-FACED DI Y
.. . (n=1,585) QoL-B Social functioning (n=11) *E-FACED score includes the same domains as FACED score as well as exacerbations. PIn studies where ﬂ A
« Limits applied l 8 mean+SD presented. °In studies where median (IQR) presented. ‘Graph depicts the range of patients with mild, i Mean annual cost/patient (2019)¢: $2,609
- Written in English R q q Qol-B Treatment burden (n=11) moderate and severe bronchiectasis as classified by the three disease severity indices. n=number of studies. Outpatient visits )
ecords screene
- Published over a 5-year period (December 2017 to December 2022) (full text) QoL-B Health perceptions (n=11) s e . éf) Mean annual cost of medications/patient (2019)*: $507 A
(n=587) SGRQ Total (n=35) CO mo I'bl d 1ties Treatment Mean cost of medications/patient (2012-2015)%: $8,541 )

« Screening and data extraction processes
All titles and abstracts screened to identify publications for full-text review
Full publications screened for potential inclusion

Results of both title/abstract screen and full-text screen verified by
second reviewer

Standardized table used to record data from the final set of publications

included  J _ Screening__

aIncluding literature reviews, systematic reviews and meta-analyses, editorials and letters to the editor.

!

Records included
(n=259 including 149
primary citations and

110 secondary citations?)

!

Records included
in review
(n=338)

CONCLUSIONS

Collectively, these results show that bronchiectasis imposes a significant clinical and socioeconomic burden on patients and their families and

employers, as well as on healthcare systems.

Primary records obtained

from secondary citations (n=189)

Disease-modifying therapies that reduce symptoms, improve quality of life and reduce both healthcare resource utilization and costs are

urgently needed.

SGRQ Symptoms (n=17)
SGRQ Activity (n=14)
SGRQ Impact (n=14)

BHQ (n=5)
CAT (n=7)
LCQ Total (n=24)
LCQ Total (n=24)
LCQ Psychological (n=8)
LCQ Social (n=8)
PC-QOL (n=5)
HADS-A (n=8)
Anxiety

and HADS-D (n=8)
depression

- The CCI score (scores can range from 0-37) ranged from 0.7-6.6°
(number of studies=7).

- The most frequently reported comorbidities included:

Renal disease (n=16) mmw 16.3
Osteoporosis (n=11) I 20.6
Cerebrovascular disease (n=18) " 27.2
Diabetes (n=41) I 27.7
Cancer (n=12) I 30.2
Heart failure (n=13) s 34.0
Sinusitis (n=8) I 37.5
Dislipidemia (n=10) F e 45.3
GERD (n=16) s s 54.0
Hypertension (n=21) | s s 564.3
CVDP (n=29) e 65.5

B Mean min/total score
" Mean max/total score
B Median min/total score
" Median max/total score

2Results from single studies; in studies reporting in €, AUD, NZD and RMB, costs were converted to S based
on the average exchange rate for the year in which the study was conducted. "Spain. Defined as FACED score
between 5 and 7. dUSA. eGermany.

Indirect impacts and costs?

Sick leave and sick pay

- Mean sick leave days/patient (2012-2015)": 40.5
+ Mean cost of sick pay/patient (2012-2015)°: S24

Missed work and work-loss costs

- Mean absenteeism cost/patient (2012-2015)": $4,696
» Median number of days that primary carers missed work (2019)¢: 3.5/child-year
* Lost wages for parents with hospitalized child (2020)%: $1,844/admission

Missed school

- Median number of days that children missed school/childcare (2019)°: 12/child-year
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AATD, alpha-1 antitrypsin deficiency; ABPA, allergic bronchopulmonary aspergillosis; AUD, Australian dollar; BE, bronchiectasis; BHQ, Bronchiectasis Health
Questionnaire; BSI, Bronchiectasis Severity Index; CAT, COPD Assessment Test; CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease;
CVD, cardiovascular disease; CVID, common variable immunodeficiency; ED, emergency department; E-FACED, Exacerbations, FEV , Age, Chronic Colonization,
Extension, Dyspnea; FACED, FEV , Age, Chronic Colonization, Extension, Dyspnea; FSS, Fatigue Severity Scale; GERD, gastroesophageal reflux disease;

H. influenzae, Haemophilus influenzae; HADS-A; Hospital Anxiety and Depression Scale-Anxiety; HADS-D; Hospital Anxiety and Depression Scale-Depression;
HRQoL, health-related quality of life; ID, immunodeficiency; IQR, interquartile range; LCQ, Leicester Cough Questionnaire; M. catarrhalis, Moraxella catarrhalis;
max, maximum; min, minimum; NZD, New Zealand dollar; P. aeruginosa, Pseudomonas aeruginosa; PCD, primary ciliary dyskinesia; PC-QoL; Parent Cough Specific
Quality of Life; PHQ-9, 9-question Patient Health Questionnaire; PNA, pneumonia; PRISMA, Preferred Reporting Items for Systematic Review and Meta-Analyses;
QoL-B, Quality of Life-Bronchiectasis; RMB, Chinese Yuan; S. aureus, Staphylococcus aureus; SD, standard deviation; S. pneumoniae, Streptococcus pneumoniae;
SGRQ, St. George’s Respiratory Questionnaire; TB, tuberculosis.

PHQ-9 (n=1)
Asthma (nN=43) FEEEEEE e 68.4
PSS (=3 e —— COPD (neish s Convalescence cost
= Y . . .
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 0 10 20 30 40 56 60 20 20 % 100 + Mean cost/patient in 1 year (2013)%: S58 (€141 for >2 exacerbations; €289 for severe BE')
Scores/total possible score* Maximum % of patients with comorbidity aResults from single studies; in studies reporting in € or AUD, costs were converted to $ based on the average

L . , exchange rate for the year in which the study was conducted. ® Germany. ‘Australia and New Zealand. “Australia.
*1.00 indicates the worst possible outcome for each measure. n=number of studies. °In studies where mean+SD presented. "Including ischemic heart disease. n=number of studies. eSpain. 'Defined as FACED score between 5 and 7.
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